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Abstract

Dust samples were taken from uncontaminated surfaces including closets, fans, and office shelves to
identify the source of heavy metals in household dust. The Greater Cairo Environmental Monitoring
Program's measurements of the sources of heavy metals in dry and wet air sediments were the primary
topic of discussion. Dust from previously contaminated soil and air pollutants from factories in Greater
Cairo are two potential culprits. Samples of household dust from the polluted area were examined.

Cadmium and lead concentrations in household dust in the affected area were estimated to be expected.
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1. Introduction amounts of metallic pollution and locating possible
The purpose of this study was to examine sources were the objectives. Advanced scientific
the mineralogical makeup of home dust in a few techniques were used in the investigation to gather

chosen Greater Cairo locations. Assessing the
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samples and analyze them utilizing analytical
chemistry methods.

Important Results Metallic contaminants
were substantially more prevalent in industrial and
high-traffic areas than in less urbanized areas.

Metallic contaminant sources traftic and
vehicle emissions: Lead and nickel concentrations
were higher in areas with high traffic, most likely
because of fuel combustion and brake wear.
Industrial Activities: Areas close to industrial zones
showed higher levels of mercury and cadmium,
which may be the result of emissions from
manufacturing operations. Environmental Factors:
of metallic

The distribution pollutants  in

household dust was impacted by seasonal
fluctuations and wind direction.

Certain regions had higher than
permissible levels of heavy metals in household
dust  when  compared to  international
environmental guidelines Anticipated Effect and
Consequences. The results show that extended
exposure to contaminated household dust,
especially in industrial and high-traffic regions,
may pose health hazards. To lower exposure, the

study highlights the necessity of better ventilation
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and dust management techniques in households.
The findings lay the groundwork for future
investigations into metallic pollution and air
quality in urban settings.

Suggestions Public Awareness: Inform
locals about the possible risks posed by household
dust and how to avoid it. Enhancements to Urban
Planning: Put in place more stringent laws
governing industrial emissions and the reduction
of vehicle pollution. Future Research: To gain a
better understanding of long-term pollution
trends, extend the study to include other regions
and seasonal fluctuations.

The objectives of this study are to
determine the sources of metal pollution, evaluate
the levels of metal pollution in household dust in a
few chosen Greater Cairo, and investigate the
effects these pollutants have on the environment
and human health. Additionally, it aims to offer
suggestions for enhancing air quality and lowering
the health hazards connected to metal pollution
exposure in urban settings.

2. The Theoretical Framework
A heavy metal is defined as a hazardous

metallic element having a large atomic weight and
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density and refers to any metal that has the

potential to harm human health or the
environment (Helmenstine, 2019).

Heavy metals are naturally occurring
substances that have substantial harmful eftects and
densities larger than 5 (g/cm?). They are referred to
as hazardous metals and have atomic weights
ranging from 63.545 to 200.5 g.

Human activity is frequently the cause of
heavy metal contamination. Numerous industries,
including  manufacturing,  agriculture, and
medicine, require heavy metals. Some of these
elements, like copper and zinc, are present in the
human body at amounts that are safe and adequate
for the body to carry out its duties. When a heavy
element is absorbed in significant amounts by the
body's tissues, toxicity results.

Lead, mercury, and cadmium are examples
of heavy metals. Less frequently, any metal—such
as cobalt, chromium, lithium, and even iron—that
may have detrimental effects on human health, or
the environment is referred to as a heavy metal.

One of the worst contaminants in our food supply

is heavy metals (Zaidi, et a/2005).
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Anthropogenic heavy metals tend to
become more mobile in soils, which makes them
accessible through the processes involved in soil
formation. Numerous anthropogenic sources, such
as mining checkpoints, leaded gasoline and lead-
based paints, fertilizer applications, the disposal of

high-metal waste in landfills with insufficient

protection, animal manure, biosolids (sewage
sludge), coal combustion residues, compost,
petrochemicals, pesticides, and atmospheric

deposition, can produce metal-containing solids in
contaminated areas (Sardar et al., 2013).

Exposure to lead and cadmium is the main
heavy metal-related health concern to consumers.
Even though heavy metals' detrimental effects on
health have long been recognized, exposure to
them i1s still an issue in developing nations. Heavy
metals like lead and cadmium can build up in the
diet and cause serious health problems (Oliver,
1997). Usually found in soil, heavy metals can
enter the human body through a wvariety of
exposure pathways (Qashlaqi, Moore, & Forghani,

2008).
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Toxic heavy metals found in sewage are
carried to plant roots, aquatic systems, and soil
(Khan, Cao, Cheng, Huang, & Zhou, 2008). The
surfaces of leaves are where heavy metals tend to
collect when they are present in aerosols. Since
fine particles might infiltrate the leaves, there is no
efficient method to eliminate all heavy metals
originating from aerosol deposition. The physical
and chemical characteristics of the soil and crops
affect how quickly heavy metals build up in the
soil (Qashlaqi et al., 2008).

Wastewater cannot be cleaned with heavy
metals. They disrupt plant roots when they get
into the soil, and when animals or people eat these
tainted plants, they make their way up the food
chain. As a result, heavy metals have an impact on
crop yield and quality, and given the rising need
for food safety, these contaminations are quite
concerning.

Because it is wused in batteries and
frequently disposed of in household garbage,
cadmium emissions persist. Cadmium can also be
obtained by smoking. The main way that non-
smokers are exposed to cadmium is through food.
modest levels, cadmium

Even at exposure
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exposure can have negative health effects, such as
kidney impairment or bone deterioration and
fractures (WHO, 1992).

Lead exposure can also come from food
and the air. Airborne lead emissions from gasoline
have resulted in serious pollution. Lead's high
gastrointestinal absorption and blood-brain barrier
permeability make children more vulnerable to
exposure. Children's blood lead levels should be
kept within permissible limits because even low
exposure levels might have neurotoxic eftects.
Additionally, lead should not be utilized in food
packaging or paints that contain lead (Jarup, 2003).

The  United

States  Environmental
Protection Agency proposed maximum pollution
thresholds for heavy metal concentrations of
cadmium in drinking water, soil, and air at 0.15,
0.85, and 0.005 mg/kg, and for lead at 0.420 and
0.01 mg/kg.

Living things are poisoned by heavy
metals. They can enter the body via several
different ways, including absorption, inhalation,
and ingestion. One of the most significant

pollutants in our food are heavy metals (Zaidi et

al., 2005). When their rate of deposition surpasses
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their rate of emission, they become dangerous.
Because heavy metals build up gradually in bodily
tissues and can

eventually reach dangerous

concentration  levels, exposure to large

concentrations does not always result in toxicity in
the body (Suruchi, 2011).

Numerous illnesses, including those of the
neurological system, kidneys, and heart, as well as
disorders of the bones, are linked to excessive
levels of these metals in diet (Sdnchez et al., 1998;
Steenland and Bovetta, 2000). It is well established
that lead 1s harmful to public health. Serious health
hazards, including anemia, constipation, and colic,
can result from ingesting lead (Bolger et al., 1996).

High dietary buildup of heavy metals like
lead and cadmium can cause serious systemic
health hazards (Khair, 2009; Oliver, 1997). The
detrimental eftects of heavy metals entering the
body when ingested in doses over the advised
biological limits are referred to as the biotoxic
effects of heavy metals. The following symptoms
have been reported as general indicators of
cadmium, lead, arsenic, mercury, zinc, copper,
and aluminum poisoning, despite the fact that each

metal has its own specific toxicity markers:
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gastrointestinal disturbances, diarrhea, stomatitis,
tremors, rusty-red discoloration of stool due to
hemoglobin-urea chloride, ataxia, paralysis,
vomiting, convulsions, depression, and pneumonia
when inhaled vapors and fumes (McClagh, 1991).

Greater Cairo 1s the name of an
administrative territory in Egypt that consists of
the cities in the governorates of Cairo, Qalyubia,
and Giza. Given that they share a common
transportation system, such as the Cairo Metro and
the Cairo Monorail, the regions are all a logical
urban extension of Cairo.

There are two definitions of Greater Cairo.
The first is more specific and adds the city of Giza
as well as the cities of Banha, Shubra El-Kheima,
El-Khosoos, El-Obour, Khanka, Qalyub, and
Qanater El-Khayriyah in Qalyubia Governorate.
This definition is no longer in use and has since
disappeared (Fig,1). The official definition, which
is currently accepted by the Egyptian government,
is that Greater Cairo includes the whole area of the
three governorates (Qalyubia, Cairo, and Giza).
Cairo is the urban

Greater largest

agglomeration in Africa and the Middle East, with
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Figure (1): A Google Earth map of Egypt showing the
location of Greater Cairo and a satellite image with
the administrative boundary of Greater Cairo (red
line). Note the occurrence of urban landscape and the
rural agricultural lands

a population of approximately 20,500,000 people
in 2012, according to some statistics.

Greater Cairo's weather is always hot or
warm, with pleasant nights. There are only two
seasons: intense heat, with average temperatures
reaching 35°C (95°F) between May and October,
and a mild winter from November to April. Cairo
is very dry, with an average annual rainfall of less
than one centimetre, but humidity is high in the
summer due to its location on the Nile River.

The city occasionally experiences dust
storms in March and April. The best time to visit
Greater Cairo is during the cooler winter months
of November and April, when average
temperatures range from 19 to 29°C (66°F) during

the day and from 5 to 11°C (41°F) at night. The

Cairo Ring Road 1s a 100-kilometer (62-mile)
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circular road that surrounds most of the
contiguous urban areas of Cairo, Giza, and Shubra
El-Kheima, in the Greater Cairo area of Egypt.
The most important sources of heavy metal
air pollution in Greater Cairo are:

1. Industrial sources: The Greater Cairo
region 1s home to 524 big manufacturers and
13,840 small and medium-sized factories,
accounting for 52% of all factories in the country
(Fig,2). This source accounts for 23% during
periods of air pollution and 32% overall.

Exhaust from automobiles: Of the 4.8
million vehicles, 50% (or about 2.4 million) are
found in Greater Cairo. This source accounts for

23% during periods of air pollution and 26%

overall.

Figure (2): Atmospheric emissions by the Greater

Cairo industry.
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Throughout the year, burning agricultural
waste accounts for 6% of emissions; however,
during the fall, when air pollution is at its highest,
this ~ number  rises  sharply to  42%.
Open burning of municipal waste: This source
accounts for 36% of annual air pollution and 12%
during air pollution episodes. It is caused by the
careless burning of accumulated refuse, whether
through. spontaneous combustion or other careless
methods.

Weather-related causes and phenomena:
Egypt's arid climate, dusty winds, and infrequent
rainfall. (Ministry of Environment, Egypt).

Why is Greater Cairo so severely affected
by air pollution?

The terrain of Greater Cairo greatly
increases the strength of storms when thermal
inversion and stagnant air occur. From Shubra in
the north to Helwan in the south, Cairo, Giza,
and Qalyubia are situated in a rectangular
depression on either side of the Nile. As a result,
toxins from human activity—both domestic and
imported by northern winds—accumulate in this
melting pot. Instead of 2,000 meters, these

contaminants are contained in a layer that
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occasionally only reaches a height of 25 meters.

(Ministry of Environment, Egypt)

3.Methods of Research and the tools used
3.1. The Study Area

Urban house dust samples were taken from
seven locations in Greater Cairo as well as from a
reference site to identify the source of heavy
metals in dust samples. Because house dust
contains particulate matter, which is produced by
the deposition of fine particles from the air, it was
selected. House dust accumulates over a shorter

periodroughly three months (Fig,3).
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Figure (3): Dust samples locations.
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3.2. Chemical Analysis

The dust samples analysis conducted by the
Desert Research Institute in Matariya
4 Result and Discussion

Table (1) and figure (4) represent an
analysis of heavy metal concentrations dust samples
from difterent locations in Egypt, with precise
geographic coordinates.

Arsenic (As): Ranges between 2.6 - 6 ppm
the highest concentration (6 ppm) is in Arab El
Hisn, Ain Shams, Elmataria.. The lowest value
(2.8ppm) found in Bahada, Al-Qanater Alkhayria,
Al-Qalyubia Governorate, Egypt

Cadmium (Cd): Ranges between 0.8 -
2.8 ppm the highest concentration (2.8 ppm) is in
Bahada, Al-Qanater Alkhyaria The lowest
value(0.8ppm) found in Wasef. El Barad. El sahel

Chromium (Cr): Ranges between 40 -
60.6 ppm the highest value (60.6 ppm) is in 3

Mahmoud Bassiouni, Sherif, Al-Sahel the lowest

value (40 ppm) is in Bahada, Al-Qanater Alkhyaria

Nickel (Ni): Ranges between 30.6 - 44.6
ppm The highest concentration (44.6 ppm) is in

Bahada, Al-Qanater Alkhyaria.

8
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The lowest concentration (30.6 ppm) is in

Bahada, Al-Qanater Alkhyaria

Lead (Pb): Ranges between 121 - 150 ppm
the highest concentration (150 ppm) is in Altirea,
Ma’asara station, Helwan

The lowest concentration (121 ppm) is in
Bahada, Al-Qanater Alkhyaria.

Arsenic is recognized as a hazardous
element, and it’s frequently associated with either
industrial processes or natural geological origins.

The table data shows a concerningly high
concentration of Arsenic in the Arab El Hisn, Ain
Shams, Elmataria region of Cairo.

This confirms the initial analysis and
prompts further inquiry into whether industrial
activities or natural geological factors are

responsible. Arsenic levels were lower than the

other sampling sites.
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Table (1): The values resulting from the chemical analysis of samples (ppm) taken from areas of Greater Cairo

North East As| Cd | Cr | Ni Pb
30°13'28™°(31°8'33™" |45|2.8 |40 |30.6]121
30°10°43" 31°15°13 |32 (1.2 |60.5|33.5|140
30°13'29°°(31°8°35"" |28(09 |545|446|147.8
29°54°22°° 1 31°17537 |3 |11 |55 |43.5]|150
30°5 7" [31°154 [3.1/08 |60 |42.5]149
30°5' 40" |31°15'5" [3.2/0.84|60.6|42.3]| 148
30°7'52" [31°18'38" |6 |2.6 |60.5]|40.8]| 140

CONCENTRATIONS OF ELEMENTS IN
SOME AREAS OF GREATER CAIRO
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Figure (4): Chart showing the results of dust sample analysis collected from Greater
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Cadmium (Cd) is considered a highly toxic
heavy metal that poses significant risks to human
health and the environment. Because of industrial
processes including mining, metal refining, battery
manufacture, and the wusage of phosphate
tertilizers, it is frequently found in soil and water.

Even at low concentrations, the cadmium
can accumulate in living organisms, leading to
harmful effects over time.

Monitoring cadmium levels in
environmental samples is critical for determining
pollution causes and preserving public health. 2.8

ppm is the highest concentration: Location:Al-

Qanater Alkhayria, Bahada

This score points to a potential agricultural

or industrial source of cadmium pollution.

Phosphate-based tertilizers and battery

manufacturing industries may be responsible for

this high level.

Wasef had the lowest concentration (0.8
ppm). El Barad. El Sahe shows a little amount of
fluctuation within the same geographical area,
which could be the result of local activities or

variations in the sampling location.

10

Basic Sciences Sector, Department of Biological and Geological Sciences, 84

Chromium's existence in the environment
is shown by its presence in of dry and wet air
sediment samples.

Many industrial processes that use
chromium or its derivatives can cause elevated
levels. To evaluate the possible hazards to human
health and the environment in the regions where
the samples were gathered in Egypt, it is critical to

ascertain the amounts of chromium and its

oxidation state (+3 or +0).

Ni (nickel) Findings at Bahada, Al-Qanater
Alkhayria, Al-Qalyubia Governorate, showed the
highest concentration (44.6 ppm).Bahada, Al-
Qanater Alkhayria, Al-Qalyubia Governorate had
the lowest concentration (30.6 ppm) (in another

sample from the same location).

The disparity in levels within the same
area raises the possibility that pollution is localized
or influenced by other local causes.

Altirea, Maasara station, Al-Maasara, Cairo
Governorate,  Helwan  had  the  highest

concentration of lead (150.0 ppm). Areas of Cairo

have other high values.
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Lead is a major environmental
contaminant that comes from businesses (such as
paints and batteries), building waste, and old
automobile emissions (although these days they are
less common due to unleaded gasoline). The
history of industrial and urban pollution may be
the cause of higher levels in Cairo's metropolitan
districts. Lead 1is poisonous, particularly to
children's neurological systems.

Found in Bahada, Al-Qanater Alkhayria,
Al-Qalyubia Governorate, the concentration was
the lowest (121.0 ppm).

This considerably lower level could imply
less Lead pollution impact in this area compared to
Cairo areas.

Ma'asara, Qanater Khayriya (from whom
two samples were collected), Shubra El-Kheima,
El-Khalfawy, Kom Ashfin, and Ain Shams were
the seven sampling locations chosen. A thorough
investigation of these regions showed that Ma'asara
is close to several factories that significantly
contribute to the elevated levels of heavy metals,

such as: The Tourah Cement Factory is well-

known for having a major negative influence on
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the environment because of the emissions from the
cement-making process.

The waste from the Sigwart Cement Pipes
Factory, which specializes in making cement
pipes, could raise the levels of heavy metals.

Heavy metals may be used in the
production of telephone equipment by Telephone
Factory (Egyptian Company for Telephone
Equipment Manufacturing).

Water and electricity meters are produced
by Ma'asara Engineering Industries Company
(Military Factory 45), whose operations may need
the usage of different metals.

Furthermore, the refinery has additional
factories, including paint and coating and brick
factories, which might possibly be a contributor in
the elevated levels of heavy metals in the
surrounding area.

Through air emissions, the discharge of
industrial waste, and possible leaks into soil and
groundwater, these factories contribute to the
environmental release of heavy metals. Thus, it is

crucial to keep an eye on these sources and

implement the necessary environmental controls
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to lessen their negative effects on the environment
and public health.

The high concentrations of heavy metals in
the Shubra-Al-Khalfawy area are directly caused
by a few factories, including;:

General Bearings: situated near to the
Omar Ibn Al-Khattab Mosque at 216 Shubra-Al-
Khalfawy Street. They work in a variety of
industries, such as cranes, hoists, and associated
supplies; metal forms and scaffolding; bearings; and
dealers of belts, angles, and sections. Metals
including iron, zinc, chromium, and lead are
involved in this industrial operation. Metal dust
that floats in the air or settles in the earth is created
during  cutting, welding, and  painting.
Additionally, if workshop trash is disposed of
carelessly, it might seep into groundwater.

Al-Majd Locks is situated adjacent to Khair
Zaman Supermarket at 54 Silwans Street, off
Shubra Al-Khalfawy Street. The production and
distribution of locks and keys is their area of
expertise. Iron, nickel, and copper are frequently
used to make locks. Chemicals wused in

manufacturing and polishing procedures may

contain cadmium or lead. These products' residues
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have the potential to contaminate nearby soil or
sewage.

First Trade: 273 Shubra Street, Shubra, in
front of the Khalfawy Metro Station, importers of
tractor, generator, and agricultural equipment
spare parts. Lead, chromium, and cadmium are
among the metals found in generators and spare
components. When old parts are stored or
disassembled, heavy metal-containing lubricants
and grease spill out.

There may also be old batteries, which are
a significant source of mercury and lead. Since the
Shubra El-Kheima area is regarded as an industrial
urban center, there are also a number of significant
factories there that directly contribute to the rise in
heavy metal levels, including;:

1- Address: Ismailia Canal Street, Sharq
District, Shubra El-Kheima, Qalyubia; Al-
Taawon Foundry for Castings and Metalworking.

Activity:  Metalworking and  smelting
foundry

Possible Impact: Emissions from metal
smelting processes may contain heavy metals like

lead and cadmium, which can pollute the air and

soil.
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2- Address for Atlas Dyeing: Shubra El
Kheima, Qalyubia.

Activity: Dyeing textiles and fabrics.

Potential Impact: Using chemicals and dyes
that include heavy metals like chromium, which,
it improperly handled, can seep into soil and
water.

3- Friends Plastic Factory, Shubra El-
Kheima, Qalyubia, 71 Ahmed Abd Rabbo Street.

Activity: Producing goods made of plastic.

Possible Impact: Compounds containing
heavy metals may be used in the creation of plastic,
and inappropriate waste disposal practices may
pollute the land and water.

4- The Al-Zahra Al-Bayda Spinning,
Weaving, and Dyeing Factory is opposite the
Asmaa Preparatory School for Girls in Shubra El-
Kheima, Cairo, at the end of Crystal Asfour Street.

Task: Dyeing, weaving, and spinning

Possible Eftects: Chemicals used in dyeing
procedures may include heavy metals, and
improper disposal of spent water can pollute the
environment.

5 .Universal Foundry, Fahd, and Al-

Zaeem
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Plastic Club Street, Shubra El-Kheima,
Cairo is the address.

Activity: Metal-smelting foundry,

Possible Impact: Smelting procedures may
discharge heavy metals into the environment,
much like in other foundries.

Among the agricultural regions impacted
by the overuse of fertilizers are Qanater Khayreya
and Shibin El Kom, including:

Naturally occurring phosphate fertilizers,

including calcium  superphosphate, include

cadmium (Cd), and occasionally lead (Pb) and
mercury (Hg).

As time goes on, these metals build up in
the soil, seep into plants, and eventually make their
way into human diets.

A. Untreated organic fertilizers (poultry
dung or compost): These may include significant
quantities of heavy metals if their source is dirty or
includes industrial or medical waste. These metals
build up in groundwater and soil over time.

B. Pesticides: Certain pesticides contain
elements like copper (Cu) and arsenic (As), which

also raise the levels of heavy metals.
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6. Conclusion
In summary, this work has emphasized the

geoenvironmental evaluation of home dust in

certain Greater Cairo neighbourhoods,
highlighting its direct influence on indoor
environmental quality and human health.

Research has demonstrated that because household
dust contains chemical compounds and small
particles that may be harmful to health, it is not
just a daily annoyance but also a hidden source of
environmental pollution.

Dust samples were gathered and examined

from many locations using the chosen approach,
which made it possible to comprehend the spatial
variation in pollutant concentrations. Significant
variations in the amounts of several components
were found in the results, which emphasizes the
necessity of improving interior ventilation and
cleaning procedures as well as

increasing

inhabitants' knowledge of environmental issues.

The results of this study highlight a serious
environmental problem that must be addressed

right now and over time in order to guarantee

14
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healthy living circumstances in metropolitan areas

that are expanding quickly, such as Greater Cairo.
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	In Vivo Toxicity Assessment of The Effects of Heated Palm oil on Mice
	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 ...

	Oxidative_Stress_Responses_As_A_Marker_of_Toxicity_In_Mice, graduation project
	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...
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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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