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Abstract

Many parasitic fish-borne zoonoses have primarily affected humans, especially in low and middle-
income countries. The present work aims to investigate the infection by helminth parasites in Nile-Perch
Lates niloticus (Linnaeus, 1758) collected from Nasser Lake in Aswan governorate, Egypt. Out of 25
fish samples (15 males & 10 females), seven (28%) had nematode infections. The mean intensity and
parasitic abundance were 202+345 and 56.56 respectively. The infestation index (1X) was 15.84. The
infection in males was higher (33.33%) than (20%) in females. The nematodes were found in the
abdominal cavity or externally connected to the stomach and duodenum in a tightly capsulated spiral
shape. Using the light microscope, the nematodes were identified and described based on their posterior
end and cephalic area. It was discovered that they belong to the third-stage larvae Contracaecum Railliet
& Henry, 1912 (Family Anisakidae). In conclusion, many parasite illnesses in fish have zoonotic
significance, delaying the fish's reproductive maturity and increasing fish mortality so we must give
great importance to these parasites, study them in detail and study their life cycle to demonstrate their
role in affecting aquatic organisms, especially those of great economic importance such as fish, and try
to find modern ways to combat and eliminate them to achieve a healthy environment free of diseases.

Key Words: Lates niloticus- Lake Nasser- Nematodes- Fish borne diseases- infection- Light

Microscopy.
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1. Introduction: Fish are regarded as an

important source of food for humans, which
is necessary for them to construct their bodies
because they are a vital supply of animal
protein that is required to maintain human
safety and health (Maulu et al. 2021). Given
the profits it produces, fish wealth is regarded
as an economic source for many emerging
nations. In the fish diet, many nutrients are
directly involved in metabolic processes and
are actively supplied to the body by fish
meals. Omega-3 polyunsaturated fatty acids,
such as docosahexaenoic acid and
eicosapentaenoic acid, and premium protein
with all the essential amino acids are added to
it. A vast array of micronutrients, including
vitamins (including fat-soluble vitamins and
numerous members of the vitamin B
complex), and minerals are also included.
Additionally, they have strong preventive
benefits against the development of several
illnesses, including cardiovascular disease,
cancer, retinopathy, diabetes, arthritis, and
inflammatory and other acute and chronic
conditions (Lynch, 2016). Recent
developments in aquaculture technologies are
also covered, demonstrating how they can
meet the rising demand for fish products
worldwide while maintaining sustainable
production (Bidwe et al. 2025).

Lake Nasser is a sizable reservoir. It is
located in northern Sudan and southern
Egypt. It is one of the world's largest artificial
lakes, formed by the building of the Aswan
High Dam (Goher et al. 2021). The area of
Lake Nasser is approximately 5248 kmz2, its
breadth is 8.9 to 18.0 km at 160 and 180 m
above mean sea level, and its mean depth is
21.5 to 25.5 m (maximum 90 m). Latitudes
22° 00-23°58" N and longitudes 31° 19'-33°
19" E are its coordinates. Lake Nasser's
performance is exceptional due to its location
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in an arid environment (Abdel Mola, 2012).
In Lake Nasser, tilapias make up the majority
of fish sold as fresh fish, with Lates niloticus
accounting for 25.07% of the total fish
population (Goher et al. 2021).

The Nile perch is a freshwater tropical
carnivorous  fish  of  considerable
commercial and recreational significance
in Africa. It lives in a range of habitats,
such as rivers, lakes, and irrigation
channels, and is commonly referred to as
Samoos or Ishr-bayad in Egypt (Aloo et
al. 2017). In many African lakes, notably
Lake Nasser, where it is commercially
fished, Lates niloticus has been
introduced. L. niloticus is regarded as a
suitable fish for aquaculture development
because of its high edible white meat
without bone, which is rich in protein and
vitamins, particularly omega-3, which is
essential for human health (Asnake,
2018). It can reach lengths of over 2 m
and weights of up to 200 kg, making it the
largest apex fish predator in the
ecosystems of Lake Nasser and the Nile
River (Grubich, 2014). Many parasites
use fish as their main or intermediate
hosts, and there is a chance that these
parasites could spread to humans through
zoonotic transmission (Abd-Elrahman et
al. 2023).

Approximately 650 nematode  species
parasitize fish as intermediate hosts, and
many more parasitize fish as adults (Sorour
and Hamouda, 2019). The rise of parasitic
illnesses among Lake Nasser's fish in recent
years has resulted in a sharp decline in fish
yields, low marketability, and consumer
rejection of the fish due to their fear of the
macroscopic parasites. Additionally, many
parasite illnesses in fish have zoonotic
significance, delaying the fish's reproductive
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maturity and increasing fish mortality, which
results in significant financial losses
(Hamouda et al. 2018). Protozoa, trematodes,
cestodes, nematodes, and acanthocephala are
among the numerous endoparasites that can
harm fish (Abd-elrahman et al. 2023).

Because of their increased metabolic activity,
pathogenicity, and immunological activation,
parasites generate costs to their hosts.
According to numerous research, parasite
infection raises the infected hosts' basal
metabolic  rate. Due to  improved
transportation networks, growing worldwide
markets, and demographic shifts including
population movements, the prevalence of
fish-borne parasite zoonoses has decreased
among populations in emerging nations (Chai
et al. 2005). The importance of these
zoonoses for public health, their connections
to poverty, cultural customs, environmental
degradation, and the absence of control
measures are all becoming more widely
known (World Health Organisation, 2004).
The Anisakiasis (Anisakidosis) infects
humans through the larval stages of
ascaridoid worms that are members of the
Anisakidae and most likely
Raphidascarididae families (Taha 2020). By
eating seafood or raw fish that have larval
stages contaminated in their flesh, viscera, or
body cavities, humans, an unintended host in
the life cycle, can contract an anisakid
infection (Audicana and Kennedy 2008).
Nematodes never reach adulthood within the
human body before penetrating the alimentary
canal and related organs, resulting in severe
pathological effects such as allergic reactions,
vomiting, nausea, and gastrointestinal
diseases  (Murrell and Fried, 2007).
Approximately 20,000 instances of human
anisakidosis  have  been  documented
worldwide over the last three decades
(Hochberg et al. 2010).

3

2. The Theoretical Framework

The genus Contracaecum is a nematode
parasite  which is commercially and
zoonotically significant. Larval stages of
Contracaecum spp. infect a variety of fish
and invertebrate species, while adult forms
are found in the stomachs of marine mammals
or piscivorous birds (Anderson 2000). In the
Fayoum Governorate, Al-Bassel (2003)
collected Contracaecum larvae from Tilapia
galilaca. Also, Third-stage Contracaecum
spp. larvae were detected in Lake Nasser by
Younis et al. (2017) in four teleostean species,
including L. niloticus, Hydrocynus forskalii,
T. galilaeca, and Oreochromis niloticus.
However, Hamouda et al. (2018) discovered
third-stage Contracaecum spp. larvae in L.
niloticus.

Taha (2020) discovered the L3 anisakid
nematode larvae from marine fish Pagrus
pagrus collected from different markets in
Cairo, these larvae included Hysterothylacium
sp., Raphidascaris sp., Contracaecum sp. and
Terranova sp. Thabit and Abdallah (2022)
isolated the third-stage larva Contracaecum
from L. niloticus from the Nile River in
Assiut with a prevalence of 66.96%. Saad et
al. (2018) introduced a new species,
Contracaecum quadripapillatum, in Lake
Nasser by describing third-stage
Contracaecum larvae from C. gariepinus
(known as Clarias lazera). In the El-Minia
Governorate, Hefnawy et al. (2019) collected
third-stage larvae of Contracaecum sp. from
Tilapia nilotica and C. gariepinus (reported
as C. lazera) From Cairo.

3. Materials and Methods

3.1. Study area: Twenty-five freshwater fishes
of the genus (Lates niloticus) were collected in
November 2024 from Lake Nasser in southern
Egypt, Aswan. The lake is some 479 km (298 mi)

Basic Sciences Sector, Department of Biological and Geological Sciences, 208 Volume 2, July 2025



long and 16 km (9.9 mi) across at its widest
point. It covers a total surface area of 5,250 km?
(2,030 sq mi) and has a storage capacity of some
132 km® (32 cu mi) of water (Fig. 1).

3.2. Parasitological Study:

The specimens were transported to the Faculty of
Education laboratory, Ain Shams University. The
taxonomic study of Schultz (2003) served as a
basis for fish identification (Fig. 2). Each
specimen’s sex, standard length (SL), and total
weight (TW) were measured to the closest 0.1 cm
and 0.1 gm. To check for extra-intestinal
helminths, the fish were dissected immediately.
Internal organs were removed from the body
cavity and repeatedly cleaned with a 0.7% saline
solution. These organs included the gonads, liver,
spleen, kidney, heart, and alimentary canal. To
facilitate the appearance of helminth parasites,
the gut was meticulously divided longitudinally.
The obtained nematodes were placed in a petri
dish with physiological saline solution (0.7%) for
one to two hours to relax before being examined
under a light microscope. For 12 hours, the
specimens were fixed with 7% formalin (Fig. 3).
Lactophenol solution was added in intervals of
two to three drops each hour to gradually replace
the fixative. Two drops of lactophenol were used
to clean the specimens. Once more, lactophenol
solution was used for mounting. Drops of DPX
were used to seal the coverslip's edges (Hassan,
2019).

The following parasitological parameters were
calculated:

No. ofinfected fish
Prevalence = : — x100
Total no. of examined fish

No. of parasites
Abundance = P

Total no. of examined fish

. . No. of parasites
Mean intensity =
y Total no. of infected fish

Infestation index (IX) =

No. ofinfected host x no. of parasites

(No. of host examined)?

4. Results

Taxonomic summary of the host:

Phylum: Chordata

Class: Teleosteli

Order: Perciformes

Family: Centropomidae

Lates niloticus (Linnaeus, 1758)-Nile Perch

Taxonomic summary of the isolated parasite:
Phylum: Nematode

Class: Chromadorea

Order: Rhabditida

Family: Anisakidae

Contracecum spp. Railliet & Henry, 1912

Twenty-five (15 males & 10 females) freshwater
fish of genus Lates niloticus (Family
Centropomidae) were examined for helminth
infection. Seven specimens were found infected
by nematodes. The isolated parasitic nematodes
were identified as third stage (L3) larva
Contracecum spp. of the family Anisakidae. The
percentage of infection was (28%) (Table, 1). The
larvae were collected from the body -cavity,
attached to the stomach, and small intestine of the
infected hosts with a total number of 1414 (Table,
2). We can see that the mean number of parasites
is significantly higher in males (282+388)
compared to females (2+0.0).

Also, we observed that the nematode larvae are

® Siwa

.
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Fig. 1 A: Lake Nasser, B: A map showing the study area
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encapsulated in large numbers within the
different parts of the intestinal canal and attached
to mesenteries. The parasite abundance and the
mean intensity were 56.56 and 202+345,
respectively. Five males were infected (33.33%)
while two females (20%) out of 10 were found
infected with the nematode parasite (Fig. 4). The

infestation index (I1X) was 15.84. Some of the
infected fish were found to be infected with a
higher number of larvae, reaching more than 500
larvae in each host.

Morphological description
Microscope (Fig. 5, A-H)

The isolated nematodes are identified as larvae of
genus Contracaecum spp. Railliet & Henry, 1912
in the third larval stage (L3) of development (All
measurements are in millimeter)

by Light

The specimens are white, medium to large, with
pointed ends. Each worm measures 2.2+0.54 long
(range 1.4-3.1) and 0.18+0.02 wide. Cuticles are
transversely striated, particularly at the anterior
and posterior body parts. Mouth is triangular,
surrounded by three inconspicuous lips, one
dorsal and two ventrolateral, each lip measures
0.013+0.0026 long (range 0.01-0.02). Cephalic
capsule is 0.04+0.01 long (0.03-0.05). Nerve ring
is 0.22+0.04 from the anterior extremity (range
0.17-0.25). Oesophogus is 0.67+0.15 long (1.1-
1.5). Ventricular appendix is 0.57+0.07 long
(range 0.52-0.65). Ventriculus is 0.06+0.01 long
(0.05-0.07). Anus is situated at 0.1+0.015 from
posterior end of the larva (range 0.09-0.12). Tail
is 0.15+0.01 long (range 0.14-0.16).

Fig. 2 Lates niloticus

Fig. 3, A: Nematodes in fixative formalin 7% B: The isolated
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Table 1: The prevalence (%) of Contracecum spp. concerning the sex of the host

Fish Sex Body weight (g) No. Examined Fish No. Infected Fish Prevalence %
Male 450-490 15 5 33.33
Female 520-590 10 2 20
Total 450-590 25 7 28
Table 2: The total number of Contracecum spp. in relation to the sex of the host
Fish Sex No. of parasites Type of parasite location Mean Int.+SD
Female 4 Nematode larvae Body cavity 2+0.0
Male Attached to
1410 Nematode larvae stomach & 282+388
intestine
Total 1414
40
30
20
10

male female

6

Fig. 4: The incidence of infection by Contracecum related to host’s sex
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Fig. 5 (A-H): Light photomicrographs of the (L3) nematode Contracaecum spp. from L. niloticus. A-D:
Anterior end of female, C: Anterior part of nematode body, E: The middle part of the worm. F-H: Posterior end.
BC (buccal capsule), O (oesophogus), TS (transverse striations), | (intestine), NV (nerve ring), V (vulva), AN
(anus). Scale bars (A,B,C & F) =0.01, (D,E,G &H) =0.02 mm.

7
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5. Discussion

The Anisakid nematodes are parasites of
the gastrointestinal tract of a wide variety of
animals, particularly fish. The fish acts as a
transport or paratenic host in which the larvae
grow but do not molt to become an adult. If as is
often, the first transport host is in turn ingested by
a larger fish, the larvae continue to infect a new
host. In this manner, fish at the top of the food
chain may become very heavily infected (Markell
et al. 1992). Most fish-borne parasitic diseases
are transmitted to humans by feeding row fish
contains the third-stage larvae encapsulated in the
fish muscles resulting in the fatal disease
Anisakidosis (Taha 2020). The most popular
symptoms resulted from the infection in human
are abdominal pain, nausea, vomiting and
diarrhea, with signs of peritoneal irritation and
incomplete ileus of the small intestine. The life
cycles of these Anisakids involve two distinct
hosts: 1. A vertebrate animal, which includes
fish, birds, reptiles, and aquatic mammals as
definitive hosts. 2. Fish and aquatic invertebrates
represent intermediate or paratenic hosts (Murrell
and Fried, 2007). Any aquatic animal, including
micro-crustaceans, can carry these nematodes to
fish, where their larvae develop into third-stage
larvae (Oshima, 1972). Before reaching the final
host, it may spread from one fish to another,
multiple several times and invade different fish
tissues and organs, including the liver, gonads,
somatic musculature, digestive canal, blood
vessels, fins, and eyes (Moravec, 1994; Dezfuli et
al. 2007). Anisakid nematode larvae infection in
fish causes severe inflammatory reactions, tissue
deformation, cellular infiltration, nodules in the
intestinal serosa, and hemorrhage (Dezfuli et al.
2007, Levsen and Berland, 2012, Marci et al.
2010). In the present study, we detected the third-
stage larvae of genus Contracaecum infecting 7
out of 25 (28%) freshwater fish L. niloticus
collected from Lake Nasser, Aswan. There is
little data on the distribution of these anisakids in
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fish, especially those that are commercially
significant and primarily eaten by humans,
notably in Egypt.

The percentage of infection reported in
the present work is lower than (66.96%) recorded
by Thabit and Abdallah (2022) who discovered
the infection by the larvae Contracaecum
quadripapillatum in the same present fish species
collected from Assiut province. Also, the present
infection rate is lower than that presented by
(Taha, 2020) (56.4%) from the Sea Bream
Pagrus pagrus collected from different areas in
Cairo province and lower than (23%) by Moravec
et al. (2016) who presented Contracaecum sp. for
the first time from Sandelia capensis in South
Africa. They showed that the infection has low
pathogenicity in fish and doesn't have a danger to
this fish. The current result is more than (0.14%)
by Moravec et al. (2016) and than (19.4%) from
Pagrus pagrus from the State of Rio de Janeiro,
Brazil, by Soares et al. (2014) who recorded
twenty-four larvae of the species Anisakid,
Contracaecum, Hysterothylacium, and
Raphidascaris. Additionally, Chen et al. (2018)
found that Conger myriaster in China had a
100% prevalence of infection by L3 larvae. The
infection rate in males (33.33%) than (20%) in
females in the obtained data which agrees with
the results presented by (Taha, 2020). The current
study found that the body cavity of the fish L.
niloticus serves as the most advantageous
medium for the infection by the larval stages of
anisakid nematodes, particularly Contracaecum
larvae which demonstrates a great specificity to
that final host.

6. Conclusion

The findings of this study showed that the
freshwater fish L. niloticus provides an ideal
habitat for the third-stage anisakid larvae. Given
the significant impact these parasites have on
public health, further research is needed to reduce
infection. To prevent infection, certain advice
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should be followed, such as frying fish at 60 °C
for a few minutes and then freezing it at -20 °C
for 24 hours, which is sufficient to kill larvae.
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	Abstract
	Palm oil is a common cooking oil, but repeated heating can induce harmful chemical changes. This study investigated the adverse effects of fresh and heated palm oil on oxidative stress, liver histopathology, and genotoxicity in vivo using an mice mode...
	Key Words
	Palm oil, Bone marrow cells, Liver cells, Micronucleus Test, Oxidative Stress Markers
	1. Introduction
	Palm oil (Po), a popular consumed edible vegetable oil, has been a staple in many cuisines for centuries. Derived from the fruit of the Elaeis guineensis tree, Po has been used for approximately 5,000 years. Its global production has increased signifi...
	Additionally, Po is rich in vitamins A and E, potent antioxidants that help prevent ischemic damage and protect against arterial plaque formation. When consumed as part of a well-balanced diet, Po supports heart health without increasing the cardiovas...
	Software called SPSS (version 16.0) was used to conduct statistical analysis.  The mean ± standard deviation (mean ± SD) was used to express the data.  To assess whether differences between the two groups were statistically significant or the result o...
	4. Results
	4.1 Body Weight Changes
	As shown in the figure (1), the percentage increase in body weight in the control group was 25.2 ± 2.8%. Group 2 exhibited a statistically significant increase in body weight (27.9 ± 1.5%) compared to the control group. Conversely, Group 3 demonstrate...
	4.2 Micronucleus test
	The micronucleus test findings are shown in Table (1).  Normochromatic erythrocytes (NCEs) had a dark blue stain, as seen in Figure (2), whereas polychromatic erythrocytes (PCEs) had staining that ranged from light blue to violet. Polychromatic erythr...
	Table (1) represents the mean and standard deviation of micro-nucleated polychromatic erythrocytes (MNPCEs) and PCEs/NCEs ratio in 6000 polychromatic erythrocytes (PCEs) and corresponding normochromatic erythrocytes (NCEs) scored in the bone marrow of...
	Figure (2) Bone marrow smears of Mus musculus showing polychromatic erythrocytes (PCE), normochromatic erythrocytes (NCE), and micro-nucleated polychromatic erythrocytes (MnPCE). (a) Control group, (b) Group 2, (c and d) Group 3. The scale bar is 0.2 mm.
	4.3 Histological and histopathological observations
	Histological examination of liver tissues stained with hematoxylin and eosin (H&E) revealed significant structural differences among the experimental groups. As illustrated in Figure 3, the control group exhibited normal hepatic architecture, with hep...
	Figure (3): Normal histological structure of liver sections of albino mice: Photomicrographs sections of liver stained with hematoxylin and eosin (H&E) illustrate pathological changes. This group (control) showing normal hepatocytes with abundant cyto...
	Figure (4): Histological alterations in liver tissue of mice: Photomicrographs of sections of liver stained with hematoxylin and eosin (H&E) illustrate pathological changes. This group treated with fresh palm oil, in panel (a and b), showing fatty cha...
	Figure (5): Histological alterations in liver tissue of mice: Photomicrographs of sections of liver stained with hematoxylin and eosin (H&E) illustrate pathological changes. This group treated with heated palm oil, in panel (a and b), showing Necrosis...
	4.4 Oxidative stress markers
	The present study looked into the impact of fresh and heated palm oil treatment on oxidative stress markers in liver tissues of albino mice (Mus musculus). The evaluated parameters included malondialdehyde (MDA), superoxide dismutase (SOD), catalase (...
	Current results showed statistical differences in the levels of MDA, SOD, CAT and GPx., a statistically significant increase in MDA levels in the treated groups compared to the control group, suggesting elevated lipid peroxidation and oxidative damage...
	4.1 Malondialdehyde (MDA) Levels
	The concentration of malondialdehyde (MDA) in liver tissues was significantly elevated in Group 2 (1.8433 ± 0.08021 mol/mg protein) and Group 3 (2.6933 ± 0.40104 nmol/mg protein), in contrast to the control group to the control group (0.8533 ± 0.02517...
	4.2 Superoxide Dismutase (SOD) Activities
	Superoxide dismutase (SOD) activity was significantly reduced in the treated groups in contrast to the control. Group 2 demonstrated a highly significant decrease (3.3367 ± 0.09452 U/mg protein), while Group 3 showed a further significant reduction (1...
	4.3 Catalase (CAT) Activity
	Catalase (CAT) activity was greatly reduced in the treated groups in contrast to the control. Group 2 exhibited a reduction in CAT activity (2.6767 ± 0.18583 U/mg protein), while Group 3 demonstrated a further significant decline (1.0100 ± 0.07211 U/m...
	4.4 Glutathione Peroxidase (GPx) Activity
	Glutathione peroxidase (GPx) activity was significantly (P < 0.05) decreased in the treated groups compared to the control. Group 2 exhibited a highly significant (P < 0.001) reduction in GPx activity (4.6767 ± 0.15011 U/mg protein), while Group 3 sho...
	Figure (6): Malondialdehyde (MDA) level in liver of albino mice Mus Musculus, (mean ± SD). Malondialdehyde (MDA) level expressed as unit nmol mg-1 protein.
	Figure (7): Superoxide dismutase (SOD) activity in liver of albino mice Mus Musculus, (mean ± SD). Superoxide dismutase activity is expressed as unit   U mg-1 protein.
	Figure (8): catalase (CAT) activity in liver of albino mice Mus Musculus, (mean ± SD). Superoxide dismutase activity is expressed as unit U mg-1 protein.
	Figure (9): Glutathione Peroxidase (GPX) activity in liver of albino mice Mus Musculus, (mean ± SD). Superoxide dismutase activity is expressed as unit    U mg-1 protein.
	5. Discussion
	Palm oil derived from the mesocarp of oil palm fruits, is a versatile edible oil utilized in various applications, including food production, cosmetics, and bioenergy generation. Po is distinct owing to its balanced ratio of fatty acids with a near-eq...
	The results of this research highlight the harmful impact of both fresh and heated palm oil, as evidenced by liver tissue damage, increased oxidative stress, reduced antioxidant enzyme activity, and genotoxicity observed through the micronucleus test ...
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	المستخلص العربي
	زيت النخيل يُستخدم بشكل شائع في الطهي، إلا أن تسخينه المتكرر قد يؤدي إلى تغيرات كيميائية ضارة. تهدف هذه الدراسة إلى التحقيق في الآثار السلبية لكل من زيت النخيل الطازج والمُسخن على الإجهاد التأكسدي، والتغيرات النسيجية في الكبد، والتسمم الجيني باستخدام ...
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	Abstract
	1. Introduction:
	Water is the foundation of life, playing a crucial role in various physiological and ecological processes. In animals, water is necessary for maintaining cellular homeostasis, metabolic functions, thermoregulation, and overall survival. At the cellula...
	Dehydration, on the other hand, can have severe consequences on animal health, including reproductive issues, endocrine disruptions and impaired kidney function. Water deprivation can also lead to oxidative stress, which can cause DNA damage, genetic ...
	The effects of dehydration on animal health are multifaceted. Impaired kidney function can lead to a decrease in renal blood flow and an increase in medullary interstitial osmolality, leading to kidney damage and potentially even kidney failure (Turne...
	Oxidative stress, which arises from an imbalance between the production of reactive oxygen species (ROS) and the capacity of antioxidant defenses, is a recognized key factor in inducing DNA damage. This damage includes base modifications, strand break...
	Cells have developed various antioxidant defenses to counteract the effects of oxidative stress. These defenses include enzymes such as superoxide dismutase (SOD), catalase (CAT), and glutathione peroxidase (GPx), which work to degrade ROS and prevent...
	The need for further research in this area is evident. Despite the importance of water in maintaining animal health, there is still much to be learned about the effects of dehydration and oxidative stress on animal health. Further research is needed t...
	This study aimed to investigate the toxic effects of water deprivation on kidney and bone marrow of mice. The investigation utilized oxidative stress marker analysis and histopathological analysis of the kidney to assess renal toxicity. Additionally, ...
	This study aimed to investigate the toxic effects of water deprivation on kidney and bone marrow of mice. The investigation utilized oxidative stress marker analysis and histopathological analysis of the kidney to assess renal toxicity. Water deficien...
	2. Theoretical Framework:
	Smith (2020) highlighted that global water usage trends are deeply entwined with sustainable development and economic advancement, emphasizing the need for adaptive planning. Hanasaki et al. (2012) linked water scarcity with broader environmental stre...
	Mekonnen et al. (2020) demonstrated a correlation between water shortages and violent conflicts, a link echoed by Ward & Ruckstuhl (2020), who noted the strategic targeting of water infrastructure in conflict zones. Zhang et al. (2021) stressed that i...
	Dehydration compromises essential physiological functions. Smith et al. (2020) found it disrupts cellular metabolism, while Williams & Clark (2018) associated chronic water deficiency with kidney and liver dysfunction. Gomez & Lee (2019) and Zhang et ...
	Gottlieb et al. (2006) identified water deprivation as a state activating the renin-angiotensin system, while Shen et al. (2007) and Levey et al. (1986) observed hematological changes including reduced erythropoiesis under deprivation. These changes m...
	Singh et al. (2023) linked oxidative stress to premature erythrocyte damage, a central mechanism in anemia. Al-Farsi et al. (2022) and Vaziri et al. (2019) found that iron overload in renal dysfunction is exacerbated by oxidative stress and impaired h...
	Faraco et al. (2014) and Halliwell & Gutteridge (2015) demonstrated that water deprivation increases oxidative load in neural and systemic tissues. Podkowińska & Formanowicz (2020) showed its role in vascular and renal dysfunction, contributing to chr...
	Oxidative stress also affects DNA integrity. Kryston et al. (2011) and Marnett (2000) explained that prolonged ROS exposure damages DNA, resulting in genomic instability and carcinogenesis. Petersen et al. (1998), Halliwell et al. (1991), and Grollman...
	Telomeric DNA, particularly vulnerable due to its guanine richness, is significantly affected by oxidative stress (Von Zglinicki et al., 2000; Opresko et al., 2005). These alterations disrupt telomerase activity and compromise genome maintenance (Coun...
	Micronuclei (MN), nucleoplasmic bridges (NPBs), and nuclear buds (NBUDs) represent visible biomarkers of genotoxic events, linked to chromosomal breakage or missegregation (Fenech & Crott, 2002; Shimizu et al., 2000). Studies by Krishna & Hayashi (200...
	Bonassi et al. (2007) and Samanta & Dey (2012) highlighted the clinical relevance of micronucleus frequency as a predictor of cancer risk. Krishna & Hayashi (2000) further explained the mechanisms behind micronucleus formation and how immunological ma...
	3. Materials and Methods:
	3.1. Animals:
	Male CD-1 albino mice (Mus musculus), aged between 6 and 8 weeks and weighing around 25±5g, were sourced from Theodore Billiharz institute for research in Cairo. In this study, we used 40 mice, housed them in cages in our laboratory, and allowed them ...
	3.2. Animal Housing and Maintenance:
	Animals were accommodated in acrylic cages, maintained under controlled laboratory conditions, and photoperiod (12:12 light-dark cycle). Prior to experimentation, animals underwent a one-week acclimation period. A standard rodent pellet diet and water...
	3.3. Experimental design:
	40 mature male albino mice of nearly at the same age were individually weighed and randomly assigned to 4 group as the following: Group 1 (Control group): Members of this group received ad libitum water. Group 2 (Timed group): Members of this group re...
	3.4. Body Weight Measurements
	Each mouse’s body weight was weighed using a digital scale at the beginning of the experiment, after one week of treatment and on the day of sacriﬁcing.
	3.5. Oxidative Stress Markers Analysis:
	CAT test: Kidney were obtained and promptly fixed in formalin to ensure stabilization. Subsequently, the samples were processed and homogenized. The activity of catalase (CAT) was assessed spectrophotometrically by tracking the rate of hydrogen peroxi...
	SOD test: The nitroblue tetrazolium (NBT) reduction assay is a widely used method to measure superoxide dismutase (SOD) activity by assessing the enzyme's ability to inhibit NBT reduction by superoxide radicals. Key reagents include phosphate buffer w...
	GPX test: Glutathione Peroxidase (GPX) is an essential antioxidant enzyme that protects cells by reducing hydrogen peroxide and lipid peroxides to harmless products, using reduced glutathione (GSH), which is converted into glutathione disulfide (GSSG).
	Measuring GPX activity is useful for assessing oxidative stress. Two widely used methods include:
	Rotruck et al. (1973): In this method, a biological sample is mixed with GSH and hydrogen peroxide. GPX catalyzes the reaction, and the remaining GSH is measured using Ellman’s reagent, producing a yellow color read at 412 nm.
	Kokatnur & Jelling (1993): This method adds glutathione reductase and NADPH to recycle GSSG back to GSH, allowing continuous measurement. NADPH consumption is monitored, as it correlates directly with GPX activity.
	Both methods reflect how effectively the body can neutralize oxidative threats. While sensitive and informative, they require fresh, properly handled samples and can be affected by interfering substances.
	3.6. Histopathological Analysis
	Each group's kidney specimens were removed, fixed in 10% formalin, washed in 70% alcohol, dried with decreasing alcohol concentrations, embedded in paraffin, sectioned using a microtome at a 5 μm thickness, and stained with the following dyes: 1. For ...
	3.7. Micronucleus Test:
	In this study, we followed Schmid’s standard micronucleus test procedure (Schmid, 1976) with a slight modification. Instead of using fetal calf serum, we used 5% bovine albumin (obtained from the National Research Center, Giza, Egypt) as the suspendin...
	1. At the end of the experiment, the mice were sacrificed, and their femurs were removed. The ends of the bones were trimmed, and a blunt needle was inserted to access the bone marrow.
	2.  The bone marrow was flushed out using a syringe filled with 5% bovine albumin to create a fine suspension. This suspension was then centrifuged at 1000 rpm for 8 to 10 minutes. After centrifugation, the liquid supernatant was discarded, and a smal...
	3. A small drop of the bone marrow suspension was placed on a slide, and a smear was made (3–4 slides per animal). The slides were air-dried overnight, then fixed in methanol for 5 minutes. After drying, they were stained first with May-Grunwald stain...
	4. The slides were then stained with Giemsa stain and a buffer solution (pH 6.8) to highlight micronuclei. After washing with distilled water and buffer, the slides were dried and mounted for analysis.
	5. For each animal, 2000 polychromatic erythrocytes (PCEs) were examined under a microscope, and the number of micronucleated PCEs (MNPCEs) was recorded. Normochromatic erythrocytes (NCEs) were also counted, and the percentage of MNPCEs and the PCE/NC...
	3.8 Data Analysis:
	Statistical analysis was performed using SPSS software (version 16.0) on a personal computer. Data are presented as mean ± standard deviation. To determine significant differences between groups, independent samples T-tests were conducted. A p-value <...
	4. Results
	4.1 Body Weight
	The body weight of the albino rats during the study was significantly different between the groups. The highest increase in body weight was observed in Group 3, while the lowest final body weight was recorded in Group 4, being approximately 26.03% an...
	Figure 1. Percentages of changes between nitial and final body weights in the control and treated groups.
	The activities of oxidative stress enzymes in kidneys of albino mice Mus Musculus in the control and treated groups, values expressed as (mean ± SD). Their activity expressed as unit U mg-1 protein. (n=3 animals for each four groups). SOD=Superoxide ...
	The treated groups (Group 2, Group 3, and Group 4) showed a marked decrease (p<0.05) in the activity of antioxidant enzymes
	compared to the control group (Group 1). Specifically, the catalase (CAT) activity decreased significantly in Group 2 (3.3433 ± 0.09504), Group 3 (2.9767 ± 0.12220), and Group 4 (2.0700 ± 0.09539) when compared to Group 1 (4.6733 ± 0.14048). Similarly...
	Table 1: represents the mean and standard deviation of micronucleated polychromatic erythrocytes (MNPCEs) and PCEs/NCEs ratio in 6000 polychromatic erythrocytes (PCEs) and corresponding normochromatic erythrocytes (NCEs) scored in the bone marrow of t...
	* Significant (P < 0.05)
	* Highly significant (P < 0.001)
	Figure 8: Bone marrow smears of Mus musculus showing polychromatic erythrocytes (PCE), normochromatic erythrocytes (NCE), and micronucleated polychromatic erythrocytes (MnPCE). (a) Control group, (b) Group 2, (c) Group 3, (d) Group 4. The scale bar is...
	5. Discussion
	6. Conclusion
	This study demonstrates that water deprivation has significant toxicological effects on mice, particularly targeting the kidney and bone marrow. The findings revealed that limited water intake induces oxidative stress, leading to measurable biochemica...
	Acknowledgement

	المستخلص العربى
	يُعدّ الماء عنصرًا أساسيًا لاستمرار الحياة، ويمكن أن يؤدي الحرمان منه إلى عواقب صحية وخيمة على الإنسان. ومع تفاقم أزمة ندرة المياه على مستوى العالم، والتي تؤثر على ملايين الأشخاص، تبرز الحاجة الشديدة إلى فهم التأثيرات السُمّية للحرمان من الماء على الأ...
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	مشروع تخرج - دراسة صعوبات التعلم لدى طلاب المرحلة الثانوية
	المستخلص
	1. المقدمة
	يُعنى علم الأحياء كأحد فروع العلوم، بالكائنات الحية وعملياتها الحيوية. ويشمل هذا العلم العديد من المجالات المتنوعة، مثل علم النبات وعلم الحيوان. و هناك العديد من الفروع التي يشملها علم الحيوان ، مثل علم الأحياء الدقيقة، وعلم الأحياء الجزيئي، وعلم وظائ...
	تُهتم دراسة التكيف في علم الأحياء بكيفية تفضيل الانتقاء الطبيعي لبعض السمات، مما يُمكّن الأنواع من الازدهار في ظل ضغوط بيئية متنوعة. و يزيد من فهم استجابة الكائنات الحية لتغيرات المناخ ( Fairbairn ،1998 ، (503–504 .
	أوضحت دراسة Tindan) ، 2024، 36-29) أن كثرة المصطلحات العلمية المعقدة في مادة الأحياء في المدارس الثانوية العليا بغانا قد أعاقت عملية الفهم. ومن خلال آراء 157 طالبًا، ظهرت مطالب ملحّة بضرورة دمج تجارب عملية أكثر خلال الدروس، إلى جانب الاعتماد على وسائل...
	يُستخدم مصطلح "صعوبات التعلم" في السياقات التعليمية لوصف الأطفال الذين يعانون من صعوبات في التعلم.. قد تكون لصعوبات التعلم أسباب داخلية، بما في ذلك اختلافات في النمو العصبي، أو ضعف حسّي، أو مشاكل سلوكية، أو مشاكل نفسية، أو أسباب خارجية، مثل التفاعلات ...
	تُشير "صعوبات التعلم" إلى اضطرابات عصبية تؤثر على قدرة الفرد في اكتساب أو استخدام مهارات معينة مثل القراءة أو الكتابة أو الحساب، على الرغم من امتلاكه لقدرات عقلية طبيعية أو فوق المتوسطة، وهي غالبًا دائمة وتتطلب استراتيجيات تدريسية خاصة .أما معوقات الت...
	تسعى هذه الدراسة إلى تحديد التحديات التي يواجها الطلاب في محاولتهم فهم التكيفات الهيكلية للأنواع في البيئات المائية من خلال تحليل محتوى كتاب العلوم المتكاملة للصف الأول الثانوي، كما تهدف إلى تقييم فهم الطلاب للدرس، والتأكد من وجود ضرورة إلى تغيير محتو...
	2.  الإطار النظري
	أظهرت العديد من الدراسات بعض التحديات التي يواجهها الطلاب في تعلمهم، ومنها: دراسة بعنوان -Active Learning Not Associated with Student Learning in a Random Sample of College Biology Courses وضحت هذه الدراسة العلاقة بين استخدام أساليب التعلم النشط وفهم ...
	-Effect of Area on Learning Difficulties in Biology Subject، تهدف هذه الدراسة إلى مقارنة تحديات تعلم الأحياء بين تلاميذ المناطق الريفية والحضرية في المدارس الثانوية بمنطقة غانديناغار. حيث جُمعت البيانات من عينة عشوائية قوامها 1200 طالب، و اختير 600 من...
	-Exploring students’ perceived difficulties of learning biology ركزت هذه الدراسة على الصعوبات لدى طلاب المرحلة الثانوية العليا في تعلم علم الأحياء. وقد تم فحص ثلاثة عوامل، منها تلك التي يتحكم فيها المعلم (على سبيل المثال، اهتمام المعلم بنجاح الطلاب وت...
	-Analysis of student difficulties in learning biology. وضحت هذه الدراسة الصعوبات التي يواجهها الطلاب في تعلم علم الأحياء. وأبرزت النتائج أنه توجد نسبة كبيرة من الطلاب الذين يعانون من صعوبات تعلم في الأحياء. وذلك نتيجة عوامل داخلية مثل الضغط النفسي الن...
	-Development and validation of modules in zoology. ركزت هذه الدراسة على إنشاء واعتماد وحدات تعليمية في علم الحيوان تهدف إلى تعزيز التعلم وتطوير المعرفة العلمية للطلاب حيث شارك فيها 111 طالبًا. وقد تم إنشاء وحدتين تعليميتين، إحداهما عن اللافقاريات الما...
	-Challenges encountered by junior high school students in learning science: Basis for action planبحثت هذه الدراسة عن الصعوبات التي يواجهها طلاب المرحلة الإعدادية في تعلم العلوم ،و استُخدمت عينة من طلاب أربع مدارس حكومية في زامباليس، الفلبين. وقد أوضحت...
	.
	3. منهجية البحث والأدوات المستخدمة
	يعتمد هذا البحث على المنهج الوصفي بهدف تحليل صعوبات تعلم طلاب المرحلة الثانوية في فهم التكيفات التركيبية للكائنات الحية في البيئة المائية. و قد تم تصميم الأدوات واختيار العينة وفقًا للإجراءات التالية: تم استخدام المنهج الوصفي لوصف الظاهرة وتحليلها دون...
	يُعد ارتفاع نسبة الغياب بين الطلاب في العديد من أيام الأسبوع من أبرز الصعوبات التي واجهت تطبيق الدراسة ميدانيًا، حيث أثّر ذلك سلبًا على انتظام سير تنفيذ أدوات البحث وجمع البيانات بالشكل المخطط له. إلا أنه تم التغلب على هذه الصعوبة من خلال المتابعة الم...
	4. نتائج البحث
	أظهرت نتائج الاختبار التحصيلي بناءً على عدد الإجابات الصحيحة والخاطئة لكل سؤال عدة ملاحظات هامة. بالنسبة للسؤال الأول، كانت الإجابات الصحيحة بنسبة 87%، بينما كانت الإجابات الخاطئة بنسبة 13%. أما في السؤال الثاني، فقد كانت الإجابات الصحيحة بنسبة 43% وا...
	عند النظر إلى السؤال الخامس، تبين أن الإجابات الصحيحة كانت قليلة بنسبة 17% مقابل 83% للإجابات الخاطئة. في المقابل، حصل السؤال السادس على نتائج جيدة حيث كانت الإجابات الصحيحة 83% والإجابات الخاطئة 17%. أما في السؤال السابع، فكانت النتائج متقاربة مع نسب...
	في السؤال الثامن، أظهرت الإجابات الصحيحة نسبة 32% فقط مقابل 68% للإجابات الخاطئة. أما السؤال التاسع فقد شهد نتائج جيدة أخرى، حيث كانت الإجابات الصحيحة 83% والإجابات الخاطئة 17%. في السؤال العاشر، كانت الإجابات الصحيحة 57% مقابل 43% للإجابات الخاطئة.
	وفي السؤال الحادي عشر، كانت الإجابات الصحيحة بنسبة 85% والإجابات الخاطئة 15%. في السؤال الثاني عشر، كانت الإجابات الصحيحة 51% والإجابات الخاطئة 49%. أما في السؤال الثالث عشر، فكانت الإجابات الصحيحة 83% مقابل 17% للإجابات الخاطئة. أما السؤال الرابع عشر...
	أظهرت نتائج الاستبانة ما يلي: السؤال الأول: موافق بشدة: 36 (76.6%)، موافق: 9 (19.1%)، محايد: 2 (4.3%)، غير موافق: 0 (0%)، غير موافق بشدة: 0 (0%). السؤال الثاني: موافق بشدة: 12 (25.5%)، موافق: 29 (61.7%)، محايد: 4 (8.5%)، غير موافق: 2 (4.3%)، غير موافق...
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