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Abstract:

Somalia suffered from a civil war following the collapse of the rule of the dictatorial
regime of Siad Barre in 1991, and the struggle for power led to armed confrontations of a tribal
and personal nature between political movements and fronts, which directly affected the lives
of citizens, and the state lost all its political joints, so that the United Nations began to take its
role In maintaining international peace and security in response to the calls of international and
regional organizations, and launched its operation in providing humanitarian aid and managing
dialogue for national reconciliation between the Somali parties until the end of the work of the
organization's first investigative mission in March 1993.
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The MIC inhibitory effect of larval and pupa extracts of three
species of flies from family calliphoridae on Staphylococcus aureus
and Pseudomonas aeruginosa bacteria.

dile e Gl G £ g8 DAY o) j3ad) 5 48 ) Galiiead MIC hadall il
Pseudomonus s Staphylococcus aureus, LSy A= calliphoridae
aeruginosa

Dr. Ghazwan TH. Khudair”
* s el Olg8 o

Abstract:

The fly family Calliphoridae has significant resistance to pathogens from multidrug-
resistant (MDR) bacteria. Methanol and hexane extracts of larvae and pupae of fly species
Lucilia sericata, Sarcophaga bullata and Chrysomya megacephala have been shown to have a
lethal and inhibitory effect against bacteria, Staphylococcus aureus and Pseudomonas
aeruginosa. Depending on the type of fly, the concentration of the active ingredient and the
type of organic solvent using the disc diffusion test. According to the study, This is due to the
fact that immature flies live in environments with high microbial contamination.

At a concentration of 100 ug, the inhibition rate was 32.5 mm for L. sericata, 15 mm
for S. bullata, and 8 mm for C. megacephala for the pupa methanol extract, and the inhibition
rate for the same concentration was 14.5 mm., L. sericata and 8.2 mm, S. bullata. And 5.5 mm
, while C. megacephala for hexane extract at the same concentration,was 28.5 mm L. sericata
and 11.4 mm 7.2 S. Bullata C. megacephala for the larval extract produced from methanol
solvent and the inhibition rate for the larval solvent and the same concentration was 8.5 mm L.
sericata and 6.5 mm S. Bullata and 6.2 mm C. megacephala in relation to hexane on P.
aeruginosa bacteria, and their results were similar to those of S. aureus bacteria, Killing rates.
It decreased variably at concentrations of 50 pg and 10 ug, respectively, It was also shown that
the pupa extract has an inhibition rate that may reach 25% higher than the larval extract
produced from the same organic solvents for the three types of flies.

* Mosul Directorate of Education Affairs/ Ministry of Education, Mosul, Iraq.
L) = Qeagall F i Bl faleilly T (g Bpae *
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From this we conclude that the extract produced from the incomplete stages of species
of flies from the family is inhibitory to antibiotic-resistant bacteria, and the rates of inhibition
differed significantly depending on the type of flies and the organic solvent used in the
extraction process.

Keywords: Calliphoridae family, larva and pupa extract. Lucilia sericata.
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Introduction:

Except for honey as food, silk for clothing and pollinating plants, people do
not think much about the benefits of insects in their lives. This is an exciting and
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rapidly expanding new field because insects are highly variable and have used an
enormous range of natural products to survive environmental disturbances for
hundreds of millions of years [1,2] Thus there is a treasure chest of untapped
resources waiting to be discovered. Insect products, such as silk and honey, have
already been used for thousands of years, and compounds from insects have been
produced for use in folk medicine worldwide, [1,3]. But only with the
development of modern molecular and biochemical techniques have become
possible to manipulate insect natural products and bioengineer them into modern
medicines. The future is bright for new pharmaceutical treatments derived from
insects [1].

Blue fly larvae have become very successful in treating non-healing
wounds and infections with multidrug-resistant pathogens. The larvae have
proven to be useful in combating bacteria and producing new antibiotic-like
compounds to combat bacterial infections [2]. Many insects live in an
environment rich in pathogenic and parasitic organisms such as fungi and bacteria.
These living organisms are social, such as societies of ants, bees, wasps, and flies,
so they are more vulnerable than other insects to contracting epidemic diseases,
especially since their environment is humid and has large organic food reserves.
These insects have developed immunity. Potent innate antimicrobial peptides
(AMPs) are critical effectors of the innate immune system. They provide the first
line of defense against a variety of pathogens. Antimicrobial peptides display
synergistic effects with conventional antibiotics, thus offering the possibility of
combination therapies. Insects are highly resistant to bacterial infections [3].
Insecticidal peptides exhibit an antimicrobial effect as they can disrupt microbial
cell membranes and thus kill a broad spectrum of pathogenic microorganisms.
Thus, the microbial membrane is usually considered the primary target of AMPs.
Moreover, their outstanding membrane-disrupting activity makes these peptides
ideal candidates for combination therapies with conventional antibiotics [4].

Bacteria cause a major group of diseases that affect humans, animals, and
crops. The standard way to combat them is antibiotics, but their overuse for years
has led to microbes developing resistance. Besides, antibiotics don't always target
only harmful bacteria. It may also kill beneficial plants and animals [5].

As well as investigating the mechanisms behind the extract's antibacterial
activity, Moscow Institute of Physics and Technology (MIPT) biotechnologists
used larval fat obtained by mechanical pressure to extract its bioactive
components, the team tested 20 different organic solvents, including water,
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methanol and hydrochloric acid. It was possible to extract more than 4% of the
active fatty acids present in the larvae. Methanol facilitates the dissolution of fatty
acids in water, and acidification stabilizes the resulting mixture. This technology
has proven to be 50 times more effective than all previously available methods.
The extract is stable enough to withstand prolonged storage in the refrigerator
without losing its antimicrobial properties [6].

Despite frequent withdrawal from treatment largely due to patient intolerance
to treatment, the practice of maggot therapy is increasing worldwide due to its
effectiveness, safety and simplicity. Clinical indications for the treatment of larvae
are varied, but in particular, wounds infected with multidrug-resistant bacteria and
the presence of significant co-morbidity preclude surgical intervention. The flies
most commonly used for maggot therapy are the bluefly family, with the midge
(Lucilia sericata) being the most commonly used species [7].

Antibiotics in flies:

Insects provide a rich source of novel antibiotics, including a variety of
antimicrobial peptides (AMPSs) with broad activity against a wide range of species.
The larvae of the common green fly Lucilia sericata are used in larval
debridement therapy. Functional analysis of insect AMPs will help identify
optimal combinations for targeted antimicrobial therapy [8]. (AMPs) play a key
role in innate immunity and are the first line of defense against bacteria, fungi,
and viruses. Due to their wide biodiversity, insects are among the richest and most
innovative sources of AMPs [9].

Resistance of flies to pathogenic bacteria:

Due to the feeding environment of dung and carrion, bacteria are an integral
part of the life cycle of Lucilia sericata. However, disinfected fly larvae are used
to treat chronic human wounds in a biosurgical procedure called larval
debridement therapy. There are 265 species of bacteria, including 20 families, 28
genera and 40 species, identified in several sources from L. sericata. [10] The
increasing resistance to the antibiotics requires a continuous search for new
antibiotics. The most promising source of antibiotics are animals whose immune
systems must adapt to living in bacteria-laden conditions by producing
antibacterial peptides [11]. The larvae of the common green fly L. sericata
produce antibacterial secretions that have a therapeutic effect on particularly
chronic and non-healing wounds. AMPs that are easy to manufacture in large
quantities are currently being produced to allow their evaluation as new anti-
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infectives that can be formulated into hydrogels for the production of therapeutic
wound dressings and adhesive dressings [12, 13].

The decomposition of vertebrate carcasses is due in part to microbes that
release a series of volatile organic compounds (VOCs) at varying concentrations.
These VOC:s are part of general environmentally relevant information that act as
signals to attract blue flies such as L. sericata and others. This demonstrates the
dynamic relationship between them and bacterial antibiotic formation that forces
immature fly stages to form in order to eliminate antibiotic-resistant bacteria [13].

Blue flies and flesh fly worms are more suitable for biodegradation of rotting meat
processing waste and can significantly reduce the microbial load of some
pathogens [14]. Larval debridement therapy is the medical use of live fly larvae
to clean chronic and infected wounds, remove dead tissue and reduce the risk of
bacterial infection [15].

The aim of the study was to obtain new antibiotics extracted from the tissues of
immature flies to inhibit and kill bacteria that are resistant to or supporting
antibiotics (MDR).

Materials and method:

1- Fly colonies: The incomplete stages of the three types of flies were obtained
by raising them in a special field (semi-field) for raising flies that was created in
the gardens of the College of Education for Pure Sciences, University of Mosul.
It consists of two cages (1 X 1 x 2 meters, placed in Mashtal field. Fresh fish were
brought from the city fish market and were cut and placed in cages. The fish were
chosen because of their pungent smell as well as their high protein content to feed
the larvae, with the addition of a 15% honey solution [9]. The insects were
classified in the Natural History Museum at the University of Baghdad.

Naturally, the cages had relatively large openings to allow the adult flies to enter
to mate and lay eggs on pieces of meat inside the cage. As for the third larval
stage, it was obtained after 7-10 days for the fly species after placing the fish
pieces inside the cages, and it was at different times depending on the species’
breeding season. Depending on the temperature and the best date for mating and

laying eggs:

Lucilia sericata species between the ninth and tenth months of 2022
Sarcophaga bullata and Chrysomya megacephala in the fourth month of

2023.
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2- Bacterial colonies:

Gram-positive Staphylococcus aureus and Gram-negative Pseudomonas
aeruginosa were obtained from Dr. Alaa, Microbiology Specialist / Research Unit
| Department of Life Sciences / College of Education for Pure Sciences /
University of Mosul / Irag, in addition to using study (8), to confirm the type of
bacteria resistant to antibiotics.

Use the feeding medium for bacteria:

From Culture Media, Nutrient Agar and Nutrient Broth, were purchased and
culture prepared for bacteria inoculation.

3- Prohibition of caterpillar extract:

A - Hexane extract: After raising the larvae in the field designated for rearing,
750 live larvae were collected by weighing them on a sensitive scale, where each
150 larvae is equivalent to 100 grams of well-nourished third instar. The larvae
were then sterilized with formalin at a concentration of 20%, then the larvae were
washed with distilled water, after that they were left to cool in the refrigerator for
24 hours until dead. Then the larvae were placed in a ceramic bowl, mashed and
ground. for an hour until a paste consisting of larval tissues was obtained. Then
the dough was put in a 500 ml glass jar, then 100 ml of the organic solvent hexane
was add and left on the shaker for 24 hours while closing the glass jar tightly (It
was necessary to use a hexane solvent before usinge the organic solvent methanol)
Then the extract resulting from dissolving the hexane was separated using a
separating funnel containing 1 filter paper using a vacuum device (Heakal and
Marusich, 2020). We will get waste, impurities and tissue free from short peptides
as well as hexane extract. The hexane extract is was then placed in a sterile Petri
dish and placed in a desiccator until the organic solvent hexane dries completely.
Then the rest of the extract for the purpose of making concentrations for
experiments. This was achieved after weighing by loading one gram of the extract
onto 10 ml of the inactive compound DMSO.

B - Methanol extract: The remaining tissues, wastes and impurities (cards) was
taken from the separating funnel, and placed in a 500 ml glass beaker and 100 ml
was added, and divided as follows (90% methanol + 9% distilled water + 1%
acetate) and it was placed on a device. It was Stirred for 24 hours with the flask
tightly closed, then the methanol was separate from the compounds produced
through a separation funnel that contains filter paper using a vacuum device. The
extract is placed in a sterile Petri dish and placed in the dryer until the methanol
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dries completely, then taken. One gram of dry sediment was added to 10 ml of the
inactive compound DMSO to make the required concentrations.

Preparing the pupa extract: After taking 750 live larvae, we place them in a
plastic container with dimensions of 30 x 20 cm and a height of 10 cm, containing
soil with a humidity of 30% taken from the larval rearing cage in order to obtain
an environment that is as close as possible to the natural environment for the
larvae to transform into the pupa, and the container is covered. Plastic cover with
a tight nylon cover to maintain moisture and prevent the larvae from leaving the
pot during the transition to pupa, with the nylon cut in the middle to allow air to
enter and left for 48-72 hours. Then we collect the pupa by digging up the soil
with tweezers until we get the required number, then we by performing the same
previous steps (preparing the larval extract) by crushing the pupa in the ceramic
bowl, then dissolving it with the organic solvent hexane, taking the remaining
tissue, and adding the organic solvent methanol with the same concentrations and
steps mentioned previously. Finally, loading on the inactive compound DMSO.

Obtaining the active compounds in a pure form: The active compounds are
obtained in a pure form, free of impurities and wastes stuck to them, by taking all
the extracts resulting from the larva and pupa loaded on DMSO and placing them
in a centrifuge at 3000 rpm for 15 minutes.

Knowing the inhibitory effect of the hexane extract of the larva and pupa on
the bacteria Pseudomonus aeruginos at a concentration of 100 ppm: After
performing the required dilution using the inactive compound DMSO and the
equation V1xXN1 = V2xN2, a concentration of 100 ppm was obtained from the
compounds extracted with the organic solvent hexane of the larva and pupa at
each stage. Separately, then the test discs previously taken from a filter paper (3)
were immersed in DMSO containing these compounds and left for an hour until
they were saturated. Then the discs were removed and placed in sterile Petri
dishes. Then we brought the previously preserved and sterilized Petri dishes
containing the culture medium (Neogen Culture Media), Bacterial isolation on the
first agricultural isolated circles is among the MacConkey AGAR, Blood AGAR
and Nutrient AGAR and Cetrimide AGAR selective, then the P. aeruginos
bacteria were implanted using the tablet method using (SWAP). Leave the dish in
which the bacteria are planted for 5 minutes, then the test tablets are added to the
center of the farming with sterile tweezers. In addition, a standard antibiotic is
added, which is considered a positive control, and the Ceftriaxon antibiotic (CRO)
has been used to compare it with extracted vehicles. Next, we put the Petri dishes
that contain bacteria and their extracts in the incubator for 24 hours at a
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temperature of 37 ° C, then we calculate the results using a regular measurement
ruler. The same experiment was conducted under the same conditions on S.
Aureus bacteria

Knowledge of the analogy effect of methanol extract from the larva and
virgins on P. aeruginos: take the same previous steps in the previous paragraph
and then calculate the results on the two types of bacteria.

Knowing the disruption of the extracts with the concentrations of 50 and 10
mg / ml for rexation and methanol separately for the larva and virgins after
conducting the required dilution as we mentioned earlier and in the same steps
used in the previous paragraph and in the same circumstances we calculate the
results [15].

Figure (1) where (A) is an adult Sarcophaga bullata, (2) is a pupa of S. bullata, (B) is a pupa
of Chrysomya megacephala, and (b) is a pupa of C. megacephala. and (C) adult Lucilia
sericata.

Results and Discussion :
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It was very clear from the results represented in the tables and figures resulting
from this study that extracts resulting from organic solvents from incomplete
stages of fly species from the Calliphoridae family have an inhibitory and lethal
effect on gram-negative bacteria P. aeruginos and gram-positive bacteria S. aureus
(Figures 2 and 3). These were bacteria resistant to traditional antibiotics and
multiple drugs (MDR). Certainly, these insects form effective compounds with a
high ability to resist and kill many pathogenic microorganisms that live in the
environments in which these insects are found, as they are environments with high
microbial contamination. These insects have adapted over decades to form
antibodies and effective compounds to eliminate pathogenic microorganisms.
This study may be consistent with a study [15], This study confirmed that bacteria
resistant to antibiotics and multidrugs (MDR) have become highly resistant, and
it is necessary to find other types of antibiotics or compounds that work
synergistically with antibiotics.

From Table (1), it was clear that the rate of inhibition and killing of P. aeruginos
and S. aureus bacteria was high at a concentration of 100 g for the extract of the
pupa and larva of the three types of flies Lucilia sericata, Sarcophaga bullata and
Chrysomya megacephala and were as follows: 32. 5 mm, 15.0 mm and 8.0 mm
for the pupa extract and 28.5 mm, 11.4 mm and 7.2 mm for the caterpillar extract,
respectively, which inhibits P. aeruginos bacteria, as well as 28.3 mm, 14.0 mm
and 7.5 mm for the pupa extract and 26.5 mm, 13.5 mm and 5.5 mm for the
caterpillar extract, which inhibits S. aureus bacteria, respectively, and compared
to the other concentrations of 50 pg and 10 ug (Table 3). It was logical that
increasing the concentration of the active ingredient leads to an increase in the
inhibition rate when using the organic solvent methanol. This study may be
consistent with a study that confirmed that bacteria resistant to antibiotics and
multiple drugs have become highly resistant, and thus it is necessary to search for
other alternatives to antibiotics.

It is also noted that the extract resulting from the stages of the fly L. sericata
prevailed over the rest of the extracts resulting from the other two types of flies
that were studied. The reason may be due to the ability of these incomplete stages
to form better active substances (quantitatively and qualitatively) against bacteria
due to the nature of the living of these stages in mediums with high microbial
contamination. We also see that the stages of the C. megacephala fly were the
least inhibitory to bacteria, both of their negative and gram-positive types, despite
the stability of the concentration. The reason may be the small size of these
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incomplete stages (Figure 1) for this type of fly compared to other types, and thus
it may lead to the formation of Less antibacterial substances than other types. But
in all cases, the rate of inhibition of bacteria in all extracts for all types of flies
was better than the inhibition of the control group or positive control, which was
represented by the antibiotic Ceftriaxone (CRO), as it was 0.00 mm for the
bacteria Pseudomonus aeruginos and 2.5 mm for the bacteria Staphylococcus
aureus (Figure 2). This study is consistent with a study [15]. regarding extracts
that kill bacteria.

Table (1) The extent of inhibition (mm) obtained in the bacteria studied by the extract of the
three types of flies produced a concentration of 100 methanol pg:

Organic solvent Inhibition growth zone (mm) of
Methanol Types of bacteria
100 pg
Gram- positive Gram — Negatives
S. aureus P. aeruginosa
Types of flies
Inhibition of Inhibition of Inhibition of Inhibition of
larva extract pupa extract larva extract pupa extract
Lucilia sericata 26.5+0.2 28.3+0.6 b 28.5+0.5 325+1.0a
Sarcophaga 13.5+£1.0 14.0+0.5a 11.4+1.0 15.0+0.8 ab
bullata
Chrysomya
megacephala 5.5+0.5 7.5+1.0 7.2+1.0 8.0+1.0
Control group
Ceftriaxone 2.5+1.0 00.0
(CRO)

From Table (2), we notice that the rate of inhibition and killing is significantly
reduced when using the hexane extract compounds from the stages of the insects
under study. It is known that hexane is a non-polar organic solvent, as its polarity
Is 1.88, and therefore it extracts certain compounds, namely peptides with long
chains. Short, in addition to volatile phenolic oils only, these contain active groups
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in their compounds, but they are very few (Figure 3). This has already been
reflected in its little effect on bacteria compared to the solvent methanol, which is
a polar solvent, as its polarity is 24.30, and therefore it extracts almost all
compounds. Of the incomplete stages of flies, most of which contain all the active
groups capable of inhibiting and killing bacteria of all kinds. Despite this, hexane
extracts had a good effect and inhibitory effect on bacteria compared to (CRO)
Ceftriaxone, so the inhibition percentage was 14.5 mm, 8.2 mm and 5.5 mm for
the pupal extract and11.5 mm, 6.5 mm and 6.2 mm for the larva extract of P.
aeruginos bacteria, 13.3, 7.5 and 5.5 for the pupa extract and 9.5, 5.5 and 5.5 for
the larva extract of S. aureus bacteria respectively.

This difference between the compounds extracted from the types of flies with the
organic solvents hexane and methanol strongly demonstrates that the effective
compounds that kill and inhibit bacteria the most are either semi-polar or polar
compounds, while the non-polar compounds have little effect with constant
concentration (Figure 2 and 3). This study was consistent with another similar
study [11], regarding bacterial inhibition.

Staphylococcus aureus

Figure (2) shows the area of inhibition for S. aureus bacteria to the right and P.
aeruginos bacteria to the left for the virgin extract at a concentration of 100 ug
when using the organic solvent methanol for the three types of flies, where A is
Lucilia sericata, B is Sarcophaga bullata, C is Chrysomya megacephala, and
group D is Control (CRO) Ceftriaxone.
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Figure (3) shows the area of inhibition for S. aureus bacteria to the right and P.
aeruginos bacteria to the left for the virgin extract at a concentration of 100 ug
when using the organic solvent hexane for the three types of flies, where A is
Lucilia sericata, B is Sarcophaga bullata, C is Chrysomya megacephala, and
group D is Control (CRO) Ceftriaxone.

Table (2) The Zone the extent of inhibition (mm) obtained in the bacteria studied by the hexane

extract of the three types of flies a concentration of 100 pug.

Organic solvent Inhibition growth zone (mm) of
Methanol Types of bacteria
100 pg Gram- positive Gram — Negatives
S. aureus P. aeruginosa
Types of flies
Inhibition of Inhibition of Inhibition of Inhibition of
larva extract pupa extract larva extract pupa extract
Lucilia sericata 9.5+0.2 13.3+0.6 b 11.5+0.5 145+10a
Sarcophaga 55%1.0 75+05a 6.5£1.0 8.2+0.8ab
bullata
Chrysomya
megacephala 5.5£0.5 5510 6.2+1.0 55%1.0
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Control group
Ceftriaxone 2.5+1.0 00.0
(CRO)

From Table (3), we notice that at concentrations pug 50 and pg 10, the general
percentages of the inhibitor are stable for the three types of insects under study.
We see that the Lucilia sericata extract prevails over the other two types for the
same reasons mentioned previously, and the compounds extracted with methanol
also prevail over the compounds extracted with hexane.

It was very clear from Tables (1,2,3) and in general that the pupa extract has a
greater effect than the larvae extract. This may be due to the fact that the pupa
forms compounds that are lethal to microorganisms to protect itself during the
dormancy period. Also, the larva during the pupation process loses most of the
fatty compounds. Because of the solid cuticle that formation surrounding it, fatty
compounds may impoede of action compounds or alter their molecular structure.
consequently, the pupa extract may exhibit greater efficacy compared to the larva
extract [8].

Table (3) The extent of inhibition zone\ mm obtained in the bacteria studied by the hexane
extract of the three types of flies a concentration of 50 pg and 10 pg.

Types of Inhibition growth zone (mm) of
flies Type of stage | Ceftriaxone Organic solvent concentrations
bacteria (CRO) hexane methanol
Cont..
Hg 10 HgS0 | ugl10 | ugs0
pupa 0.00
P. 6.5£1.0 | 12.5+1.0 | 8.5+1.0 | 18.5£1.0
aeruginosa a a a a
Lucilia
sericata larva 0.00 45+1.0 | 12.5+£1.0 | 8.2£1.0 | 16.2+1.0
a a a a
pupa 55+1.0 | 7.5+1.0a | 7.5£1.0 | 17.5+1.0
S. aureus 2.5%1.0 a a a
larva 2.5+1.0 45+1.0 | 85+1.0a| 6.5£1.0 | 14.5+1.0
a a a
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pupa 0.00 42+1.0 |52+1.0a| 84+£1.0 | 14.2+1.0

P. a a a

aeruginosa

Sarcophaga larva 0.00 34+1.0 | 45+1.0a| 6.5£1.0 | 12.5+1.0

bullata a a a
pupa 2.5x1.0 3.5+1.0 [4.4+10a| 7.5+£1.0 | 14.0£1.0

S. aureus a a a
larva 2.5+1.0 3.2+1.0 | 4.2£1.0a | 6.5£1.0 | 12.0£1.0

a a a
pupa 0.00 2.841.0 | 35+1.0a | 5.5+1.0 | 10.5+1.0

Chrysomya P. a a a

megacephal | aeruginosa | larva 0.00

a 2.9+1.0 | 3.5t1.0a| 55+1.0 | 8.5+1.0

a a
pupa 2.5+1.0 3.0+1.0 | 3.2+t1.0a | 5.4+1.0 | 8.6x1.0

S. aureus a a a
larva 2.5+1.0 2.8+1.0 | 3.5t1.0a| 45+1.0 | 8.5+1.0

a a a

Conclusions:

1- The Calliphoridae family of flies in general have effective compounds that

have a great ability to kill gram-negative and gram-positive bacteria at low

concentrations. 100 ug, pg 50 and pg 10.

2- The effectiveness of these bacteria-killing compounds varies depending on
the type of flies from which the extract is produced.

3- The choice of organic solvent significantly influences the production of

effective compounds for inhibiting and eradicating bacteria. Methanol proved to

be more effective than hexane in this regard

4- The effect of the extract derived from the pupa was significantly greater than

that of the extract from the larva against all types of bacteria studied, across

various fly species.
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Recommendations:

1- Understanding the partial structure of active compounds extracted from the
incomplete developmental stages of insects and exploring their potential
medicinal manufacturing.

2- Using these compounds as a synergistic or auxiliary to traditional medical
drugs and drugs.

3- Use these extracts and determine the extent of their effect on other
microorganisms, such as fungi and parasites.

4- Knowing the extent of the effect of organic solvents other than hexane and
methanol and finding the best of these solvents in extracting the active
substances from these insects.

5- Exploring experimentation with different types of flies or other insects
inhabiting similar environments with high microbial contamination.
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Abstract:

The research aimed to identify the effect of using divergent thinking strategies to teach
geometry and measurement on the achievement of second-year intermediate students. To
achieve this goal, a null hypothesis was formulated and a purposive sample was selected from
Alton Bridge Secondary School for Boys from second-year intermediate students, and two
groups were randomly assigned: “A” group, a sample for one group. An experimental group
taught according to divergent thinking strategies with (27) students and Section “B”, a sample
of a control group taught according to the usual method with (26) students. The failing students
were excluded to avoid the experience variable. Then the students of the two groups were
equalized with the variables: academic achievement in mathematics for the first grade. Average:
IQ score, age in months, before the experiment began to ensure that the students of both groups
were on the same starting line. Teaching was conducted by one of the researchers according to
the plans prepared for the engineering and measurement class. The experiment lasted (15)
lessons. An achievement test was prepared consisting of 16 questions from the type of multiple
choice and specific questions were answered according to the test map procedures, and its
difficulty coefficient, validity, and reliability were verified. The data were analyzed using
statistical methods, the Kuder-Richardson coefficient of 20, and the t-test for two independent
samples. The research concluded that teaching mathematics according to divergent thinking
strategies has a high impact on the achievement of second-grade intermediate students. In light
of this result, the researchers made a number of recommendations, including directing
mathematics teachers’ attention to taking into account divergent thinking strategies in
employing activities and tasks inside and outside mathematics lessons, which was based on to
divergent thinking, the research also presented proposals for several studies complementary to
its results, including the effectiveness of divergent thinking strategies in developing productive
desire among first-year middle school students.

Keywords: divergent thinking strategies, teaching mathematics achievement.
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Abstract:

The Arabs bound themselves to inherited rules and measurements that were designed to
refine speech and balance its meaning. They were like linguistic customs and traditions due to
which the opinion of those who departed from them was corrupted and invalidated. It was
considered impossible in Arabic custom, impermissible and forbidden by agreement and
agreement at times, and by disagreement and disagreement at others.

The school was the same, the hearings were diverse, and the scholarly tastes differed.
They were united by a language that was not like all languages, may God honor and preserve
it. It is difficult to limit it, and knowledge of it is impossible. This resulted in the difference
between the original, the correct, and the common, contrasted with a branch, an error, a few,
and sometimes anomalous and rare, out of the norm and unheard of from the Arabs, so a group
tended to support the common abundance that agreed with the rules. According to time and
place, and others that support every letter heard about the Arabs and attributed to them, and as
a result of this an impossible impossibility appeared, corresponding to the permissibility of it
being used as evidence from what was heard from the Qur’an and the Hadith and from what the
Arabs said in poetry and prose.

Keywords: disagreement, grammarians, permissibility, impossible, lbn Asfour,
explanation, sentences.
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Abstract:

The substantial impact that the money collected from Iraqg's border crossings has on both
mitigating the nation's budgetary deficit issue and supporting the country's general economic
health is noteworthy. Especially the transportation industry, these ports are a major source of
support for important national industries. By imposing customs taxes on products entering Iraq
through these ports, they also help the Ministry of Industry and Trade and the general authority
of customs.

The money received from the ports is thought to be an important center of trade and a
source of funding for the state budget. The financial support it gets acts as a link between all
governmental organizations, which is vital to the support of those organizations. These vital
business centers support several economic sectors with funding possibilities while also boosting
the country's economy. Additionally, they benefit all of the major departments now in place at
the port, helping to handle the deficit problem major obstacle to the financial plans of many

nations, including Iraq.

The general budget deficit has negatively impacted the Iragi economy for a number of
reasons, including differences in state spending on public goods. The study population consists
of workers from the general authority for border ports, customs, and the ministry of finance.
Based on earlier scientific research and references addressing the study's factors, the researcher
created a questionnaire.

After that, the researcher selected an appropriate sample from the study population and
gave a questionnaire to 125 people at random. Three of the 118 questionnaires that were
returned were judged unfit for analysis. With a 92% recovery rate, 115 questionnaires were
issued and deemed eligible for research. This was done in order to meet the study's goals and
get the data required to understand how border crossings contribute to the state's overall budget
deficit. There is a statistically significant correlation between the amount of money collected in
export taxes and the state's overall budget deficit management process. In a similar vein, there
is a statistically significant relationship between the act's revenue and import tariffs.

Keywords: Border Crossings, Expenditures, General Budget, Revenues.
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Abstract:

Ghazal is one of the most famous poetic purposes that has been widespread among Arab
poetry throughout the ages, as most poets wrote for this purpose and excelled at it, and Al-
Abbas bin Al-Ahnaf is one of those poets who chose to make ghazal their unique and traditional
purpose in the poetry he wrote, as ghazal was necessary in his poetry. He did not write about
other topics, but his flirtation was chaste and pure, whether it was about his beloved (Fawz) or
other women whose names appeared in his poetry. The poeticism of Al-Abbas bin Al-Ahnaf is
evident through the flirtatious paintings he depicted in his poetry that reveal the creativity and
sophistication in drawing the image of the beloved and the longing and trouble he experienced
because of her rejection and abandonment. He described, complained, flirted, and suffered the
agony of separation, employing the various rhetorical arts of alliteration, antithesis, and
contrast, in addition to metaphorical and metonymic images. To express his emotions and
feelings, in addition to the presence of aspects of narration in his poetry, represented by the
element of dialogue that took place between him and his beloved, and between his eyes and his
heart in some of his poems, with the presence of narration techniques in his poetry, such as time
and place, so he combined poetic narration with the dialogical structure, which added to his
poetry the depth of experience and clarity. The vision is given artistic dimensions that derive its
luster from his poetic images, in addition to the narrative aspects that embroidered his poetry,
using them to arouse feelings and stir emotions, especially since he wrote with ghazal and its
influence on the rest of the known objects of poetry. Many ancient critics praised him and his
poetry, such as Al-Jahiz, Abu Al-Abbas bin Al-Mubarrad, and Ibrahim. lbn Al-Abbas, and if
this indicates anything, it indicates the status of Al-Abbas Ibn Al-Ahnaf among the Abbasid
poets and the wide fame that his poetry enjoyed in the field of chaste virginal flirtation.

Keywords: Ghazal - Al-Abbas bin Al-Ahnaf - poetic - narrative.
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Abstract:

The aim of the research is to identify the effect of the Murder strategy (M.U.R.D.E.R)
on the acquisition of rhetorical concepts among fifth grade literary students. The study
population consisted of students in the fifth literary grade in secondary and preparatory day
schools for boys in Salah al-Din Governorate, Department of Science Education for the
academic year (2022 - 2023). The researcher chose the Science Secondary School for Boys, in
which the experiment took place. He used the random method in selecting Section (B) to
represent the experimental group that will be taught using the Murder strategy (M.U.R.D.E.R.),
and Section (A) to represent the control group that will be taught in the usual way. The sample
members were (67) students, with (33) students for the experimental group and (34) students
for the control group. The students of the two research groups were statistically equal in some
variables that may affect the results of the experiment. The researcher formulated the concepts
from the Arabic language book for the fifth literary grade (24) behaviorally objectives were
determined in light of (8) rhetorical concepts, and relied on three levels: (definition, distinction,
application). The researcher prepared two models for teaching plans, the first model for the
experimental group that taught the subject using the Murder strategy (M.U.R.D.E.R.) and the
second model for the control group that studies the subject in the traditional way. The validity
of the concept acquisition test, the distinction of its paragraphs, the extent of their difficulty,
and its stability were confirmed. After completing the experiment and applying the concept
acquisition test post-test, the results showed: the presence of statistically significant differences
between the two means in favor of the students of the experimental group who studied using
the Murder strategy (M.U.R.D.E.R.) over the students of the control group who studied the
subject was presented in the usual way in testing the acquisition of rhetorical concepts. In light
of this result, the researcher developed a set of conclusions, recommendations and proposals.

Keywords: teaching model, Murder (M.U.R.D.E.R), fifth grade literary students, concept
acquisition, rhetoric subject.
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Violence in the Novels of Atheer Abdullah Al Nashmi
(The Darkness of Memory) as an example
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Abstract:

Violence is an important social phenomenon in all its forms, especially domestic
violence, which dominates Arab society. In this research, we try to shed light on violence in all
its forms in the novel (The Darkness of Memory) by the Saudi novelist Atheer Abdullah Al-
Nashmi, and to study and present the basic concerns and problems that have emerged in society.
It conveyed the social reality to the recipient, but from the point of view of the writer, and
through his characters and his use of events as he saw it, and this role, i.e. power or what is

2l = Lpeatinall Daalal) /Zally) Al £ *
Email: drsuhadsaaid@gmail.com
* College of Basic Education/ Al-Mustansiriya University - Iraq.
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termed violence, was not only for the man, but women also played a role in it, as they translated
violence into the language of narrative dialogue for the recipient to understand. The research
was divided according to what suits the topic and its circumstances, as the researcher relied on
the descriptive and analytical method. The first section shed light on the definition of violence
from a linguistic and terminological standpoint, then the researcher looked at the meaning of
violence according to social scientists due to the necessity of mentioning it. The second section
shed light on the types of violence, then looked at the most important texts that embody the
types of violence in the novel. The research concluded with the most important results that the
research reached, and the most important sources and references that the researcher used.

keywords: Violence, family, place, father, ultimate.
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Isolation and ldentification of Some Bacteria from Burn Wound
Patient in Some Hospitals in Mosul City
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Abstract:

This research aimed to isolation and identification of bacteria that correlated to burn
injuries and identify the sensitivity of bacteria against many groups of antibiotics under study.
Briefly, 50 swabs were collected from patients with various burns at the specialist hospital in
Mosul /Irag. These swabs were cultivated on several culturing media, then identification of the
colonies depending on the cultural features and phenotyping. Then, the bacteria were staining
with gram stain and confirm identification by using API 20 analytical profile system. Totally,
there were seven distinct types of pathogenic bacteria including “Pseudomonas aeruginosa” the
most common bacteria (30%), then “Klebsiella pneumonia” (24%), “Staphylococcus aureus”
(22%), “E. coli” (10%), “coagulase-negative staphylococcus” (6%), “Proteus mirabilis” (6%)
and “Serratia marcescens” (2%). Most bacterial isolation are in a high resistant with
Tobramycin, Trimethoprim, Cephalothin, and Imipenem, but they have susceptibility to
Cefotaxime, Amikacin, and Ciprofloxacin. In generally, the burn infections were still
considered as a great earnest problem for all patients, and abundant bacteria that can developed
resistant to most types of antibiotics in great levels.

keywords: Bacteria, Burns wound infections, Mosul city.
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1. Introduction:

Burns are among the most important public health problems of Harmful in all
countries of the world [1]. A number of factors affect the risk of infection which
include the range and the burn depth, different factors of the host, and most
virulence factors of the bacterial colonies that associated with most of these cases
[2]. Burns are injuries to organic tissues resulting from direct or indirect effects of
heat through flames, hot liquids, or exposure to chemicals that cause corrosion
and radiation [3]. Burning may leads to destruction of some skin layers, which
considered an important organ against invasion of microorganisms [4]. The
intensity of all burn cases depended on burn type, as it can be divided into a first-
degree burn that causes redness of the skin layer, a second-degree burn that causes
blistering and scattering, and a third-degree burn which considered the most
dangerous that can cause charring, blacking, or whiteness of the skin as a result
of removing the crust, such as by pouring hot water [5].

Pathogenic bacterial infections are related as one of the most common intense
diseases, which share critical morbidity and mortality by forming multiple types
of membrane during 48-72 hours of burn infection [6]. Many microorganisms
originate on patients own skin (sweat glands, hair follicles, gut) and also from
contacting with some external environments and contaminated health care
workers [7].

Now, approximately about 75% of deaths incidents are related with burns
cases, which contribute to infections [8]. On the other hand, patient infections
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differ from one patient to another, then the diverse bacteria related with such cases
may dramatically changing during the recovery period [9]. Many studies have
shown that most infections occur during so-called nosocomial infections, e.g., Ps.
aeruginosa, E. coli, K. pneumonia and S. aureus [10, 11]. These nosocomial
infections may be acquired by means of endogenous means, as they are caused by
organisms that represent normal flora, or by external origin, which is acquired
through the exposure to many agent in hospital environment [12].

Sensitivity of antibiotic in burns injury represent as an important issue for
treating patients [13]. The important aim of this research is to understand the usual
microorganisms responsible for severe burn infection in Mosul City and their
susceptibility to different antibiotics.

2. Materials and Methods:
2.1 Samples collection:

In this study, 50 samples were collected from various age and genders patients
suffering from different burn infections from the specialized burn hospital in
Mosul from a period September 2022 to March 2023. By using the sterile swabs,
the samples collected were transported immediately to the laboratory to implanted
in appropriate cultural media.

2.2 Bacterial Isolation:

Swabs were cultured immediately on the MacConkey’s agar, the Blood agar,
Nutreint agar and the Mannitol salt agar, then they incubated aerobically at 37°C
for 24 h.

2.3 ldentification Characteristics:

Identification bacterial isolates from pure colonies which including macroscopic
features, microscopic examination, bio-chemical .A slants of nutrient agar were
sub-culturing with isolated bacteria and incubated at 37 °C for 24 h, to continue
susceptibility test of common antibiotics. All these bacteria were identified by
using standardized microbiological procedures [14].

2.4 Biochemical tests:

A series of biochemical tests were achieved to identification bacterial isolates
which included: oxidase, catalase, coagulase, IMVIC tests and urease. Some
bacteria were identified using API-20 system (as a confirmatory test).
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2.5 Antibiotic susceptibility:

This test was performed using the Kirby-Bauer method. A bacterial suspension
was prepared using the sterile loop to transfer 2-3 colonies of the bacteria under
study to sterile normal saline using a sterile loop. The density of the suspension
was compared with a McFarland standard (0.5). 0.1 ml of the tested organism was
evenly spread over the surface of Mueller Hinton agar plates using an L-shaped
glass rod. Subsequently, antibiotics including Amikacin (AN), Cefotaxime
(CTX), Cephalothin (KF), Ciprofloxacin (CIP), Erythromycin (E), Gentamycin
(G), Imipenem (IM), Tobramycin (TM), and Trimethoprim (W) were placed on
the medium. The plates were incubated at 37°C for 16—18 h. Inhibition zones were
measured using a ruler, and the bacteria were classified as “resistant, intermediate,
or sensitive” based on a standard table provided [15].

3. Results & Discussion:

In this research, many bacteria were isolated from burn infections.
Microorganisms can colonized burn injury resulting from the patient’s
endogenous skin, gastrointestinal, and even respiratory systems quickly [16].
They may be spread to the surface of the patient’s skin by contact with un-cleaned
surfaces in the external environment, air, water, and even the soiled hands of
workers in the units of health care centers [17].

Results of our research confirmed that all samples that were collected
contaminated with different types of bacteria. Differentiation and identification of
these bacteria that were isolated from burn were bacteriologically determined,
depending on Berge’s manual, which included cultural analysis on different
media, gram staining, and some biochemical tests [18]. A number of swabs were
used for inoculation, which included MacConkey’s agar, blood agar, and mannitol
salt agar, for the isolation and pre-identification of different bacteria. According
to the genera of isolation, different shapes of bacteria were grown on blood agar.

Different species of bacteria were isolated from burn injuries as showed in
table 1, which include “Ps. aeruginosa” (30%), the commonest bacteria, followed
by “Klebsiella pneumonia” (24%), “Staph. aureus” (22%), “E.coli” (10%),
“Coagulase Negative Staphylococci” (6%), “Proteus mirabilis” (6%), and
“Serratia marcescens” (2%).
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Table 1- Species of Pathogenic bacteria isolated from burn injury.

Bacteria Frequency number Total No. %
Ps. aeruginosa 5 single isolates & 10 mixed 15 30
K. pneumonia 4 single isolates & 8 mixed 12 24
Staph. Aureus 7 single isolates & 4 mixed 11 22
E. coli 5 isolates mixed 5 10
Coagulase Negative 1 single isolates & 2 mixed 3 6
Staph
Proteus mirabilis 2 single isolates & 1 mixed 3 6
Serratia marcescens 1 single isolates 1 2
Total 50 100

Ps. aeruginosa was found to be the commonest cause of burn wound injury (30%),
and it could grew on MacConkey agar and appear non-lactose fermented while
appearing on N. agar with a blue green color because of the presence of pyocyanin
pigment (Figure 1).

Figure -1 Ps. aeruginosa colonies on A- MacConkey agar and B-nutrient agar

Ps. aeruginosa is a free-living microorganism that can exit and grow in a
diverse environments, which include water, soil, and others. These bacteria can
cause many critical injuries in many living creatures (humans, animal, and plant)
as a pathogenic microorganism. Sources of infection by these bacteria can come
from the patients endogenous gastrointestinal, and/or various environmental
factors. Burn infections caused by this type of bacteria can occur anywhere, yet
they happen more often in hospitals due to several factors, including
contamination, overcrowding, and the prevalence of multi-drug resistant (MDR)
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bacteria Furthermore, many hospital subjects, such as floors, sink traps, and
cloths, were frequently contaminated with these bacteria [19].

In infected wounds, Ps. aeruginosa forms a number of cells which are
associated with virulence factors including many procedures, such as nutrient
acquisition, adhesion, immune system evasion, bloodstream invasion, leukocyte
destruction, and tissue damage. Collectively, these capabilities enable the bacteria
to endure in burn injuries and spread from one patient to another within the burn
unit [20].

This result was agreed with by Jasim et al.,, [21] who isolation and
identification of Ps. aeruginosa from burn wounds in Diyala, while in Misan, this
bacteria was the common pathogen in 20% only of burn injuries [22]. Although
the results were in agreement with Forson et al., [23], who confirmed that Ps.
aeruginosa isolated in high percentage from burn wounds, also Church et al., [24],
pointed out that the same results were reached and Ps. aeruginosa was the high
percentage of bacterial species isolated from infected burn wounds, following by
E. coli. Even similar results were reported in India when they finding Ps.
aeruginosa as the predominant isolated, followed by K. pneumoniae and A.
baumannii, in a tertiary care hospital [25].

The high prevalence of these pathogenic bacteria may be related with its
ability to bloom in wet environment and surviving in hospital environments [2].
The important features of our research represented by isolating of different types
of pathogenic bacteria species. Ps. aeruginosa has been considered a habitual
pathogen that is responsible for different human infections. Ps. aeruginosa, a
highly developed nosocomial microorganism, has the ability to adhere to many
surfaces using polar pili and can reduce the cellular entry of antibacterial agents
and antiseptics. This pathogen also practices comprehensive rearrangements of its
chromosomal DNA, which allow phenotypic conversion and thus raise the
possibility of developing antibiotic resistance and surviving on limited nutrients
In aquatic conditions [26].

K. Pneumonia was found to be one of the major pathogens that caused burn
injury. As shown in Figure 2, the bacterial colonies appeared as mucoid pinky on
MacConkey agar (Figure 2).

The result was agreed with by Srinivasan et al., [27], who isolated this bacteria
from a burn unit in India (33.91%).
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This bacteria possesses many virulence factors that help it easily invade
wounds and can resist the immune response of the body [17]. First, cell wall
receptors are the most important virulence factors, which can enable bacteria to
attach to host cells. “Second” capsular polysaccharide, which acts as a barrier to
protect these bacteria from phagocytosis. In addition, these bacteria produces an
endotoxin which seems to be independent of factors that define receptors and
capsular characteristics [28].

Figure -2 K. pneumoniae colonies on MacConkey agar

K. pneumoniae was found as the one of the important pathogenic bacteria
that infect burn wounds. The virulence factors of bacteria could invaded the
wound easily and resist the immune response of the body. the most important
virulence factors are cell wall receptors, capsular polysaccharide, and endotoxin
[29].

As showed in (Figure 3) Staph. aureus grew on Mannitol salt agar. The
colonies appeared medium in size with yellow color (Figure 3).

Figure -3 Staph. aureus colonies on Mannitol salt agar
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Our results showed that eleven isolates of Staph. aureus, it perform 22% of
isolation, were found to be coagulase-positive. Staph. aureus has many different
virulence factors that simplify adherence to host tissue, invasion of the immune
system, and demolition of the host cells and tissue, the most important of which
are coagulase and hemolysin, as we showed there are a number of studies
confirmed that Staph. aureus is a prevalence causing agent in burn injury infection
[30, 31]. However, in India, they confirmed that Staph. aureus infection was
completely important but next only to bacteria Pseudomonas spp [32].

In our study, Staph. aureus, representing 22% of all isolates, was found.
Generally, Staph. aureus possesses a large array of virulence factors that may aid
and support bacterial adhesion to host tissues, evasion of the immune system, and
destruction of tissues and host cells. Among these, hemolysin and coagulase are
the most significant [3+].

In contrast with our study Staph. aureus in burn injury was about 1.62%.
Different treatment practices in geographical locations is the reason for isolating
many types of bacteria from burn wounds. Burn wound infections with gram-
negative bacteria performed 72%, while gram-positive bacteria accounted for only
28%. These results are in accordance with many previous studies [13-30]. Prior
to the discovery of antibiotic, “gram positive” bacteria (especially streptococci
and Staph. aureus) were the most frequently life threatening burns. Using a wide
spectrum antibiotics led to evolution some gram negative bacteria as a
predominant microorganism that can cause invasive burn wound infections [31].
It is because this fluctuation in bacterial profile, a periodic assessment of burn
wound infection must be assessed.

Also, our results showed that the rates of coagulase-negative Staphylococcus
and Proteus mirabilis were 6% for each, which may be due to their distribution in
different environments and the fact that these bacteria act as a microflora in a
hospital setting. Finally, Serratia marcescens found in our results at 2%, and this
may be due to some nosocomial infections in ill patients in intensive care units.

The results from the cultural examination revealed that the isolation colonies
appeared pale on MacConkey agar, while on blood agar, they exhibited circular
colonies with entire edges. The bacterium Proteus spp. produced a fishy odor and
demonstrated swarming motility. In contrast, Serratia marcescens formed red
colonies on nutrient agar, indicative of pigment production (Figure 4)
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Figure -4 Serratia marcescens appeared red colonies on the nutrient agar

After morphological and biochemical tests, the results of the gram negative
bacteria diagnosis were confirmed using the Api20E system, as shown in (Figure
5).

1
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Figure -5 The API- 20E identification profile of a. E. coli b. K. pneumoniae c. P. mirabilis
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The results of antimicrobial sensitivity of seven isolated bacteria against 9
antibiotics are showed in Table 2. Results appeared that most of isolated bacteria
resistant to cephalothin and trimethoprim.

Ps. aeruginosa was insensitive for most antibiotics except amikacin (45.83%),
ciprofloxacin (44.6%), and cephalothin (22.2%). All the isolated pathogenic
bacteria showed a 100% sensitivity to Ciprofloxacin and Amikacin, with their
sensitivity rates ranging from 45.83% to 100% as shown in Table 2. Klebsiella
pneumoniae showed high sensitivity for ciprofloxacin (87.4%), and amikacin
(55.5%), while it showed high resistance for cephalothin, tobramycin, and
trimethoprim.

Except gentamycin, imipenem, tobramycin, and trimethoprim, Staph. aureus
showed varied sensitivity for all other antibiotics under study (11.1-88.8%
sensitivity percentage).

High sensitivity showed by E. coli for amikacin (100%), while it showed high
resistance for cephalothin, tobramycin, imipenem, and trimethoprim.

Proteus mirabilis showed varied sensitivity for all antibiotics (11.1-100%
sensitivity percentage), while it showed high resistance for cephalothin and
trimethoprim.

Coagulase-negative staphylococci showed sensitivity for all antibiotics (22.2—
100% sensitivity percentage).

Serratia marcescens showed high sensitivity for amikacin (100%), while it
showed high resistance for cephalothin and tobramyecin.

When microorganisms transmitted in the hospital environment, they seem to
be more and more resistant to antimicrobial agents than those originate from
patient’s normal flora [8]. As outbreak of nosocomial infection in burn units a
multi-drug-resistant bacteria have repeatedly reported or as colonizers of the
wounds of burn patients [25]. Using antibiotics for long time may leads to
selection and development of multi drug-resistant (MDR) bacteria, which results
in treatment failure. Thus, the information about microbial flora and the current
antibiotic susceptibility patterns is important for the treating burn sepsis [2, 26].
These multi-drug-resistant strains establish themselves in the hospital
environment in areas like sinks, taps, railings, mattresses, and toilets, and thereby
transmit from one patient to another. This is especially visible in Ps. aeruginosa,
which showed high resistance to all antibiotics, and this is due to the concerted
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action of multi-drug efflux pumps with chromosome encoded antibiotic resistance
genes (e.g., mexABoprM, mexXY) and the low permeability of bacterial cellular
envelopes. Besides substantial resistance, Ps. aeruginosa easily develops acquired
resistance either by mutation in chromosomally encoded genes or by the
horizontal gene transfer of antibiotic resistance determinants [33]. Therefore,
routine microbiological monitoring and caution in vitro testing to antibiotic use
may help in the treatment of multi-drug-resistant (MDR) pathogens in burn
infections.

Table 2- Susceptibility pattern (%) of the isolated bacteria.

Organisms (inhibition zone mm)

c
O ~
55 2 =8, . 4.2 808 of
£E2 £ 25 £32 © 385 S=8 B3
8% ©8 8E &5 = S 5% L8
e - — o @ wl — = PeB) D =
Antibiotic ég % ~ ag)_ n oE g¢< § N g
Amikacin (AN) 30 4583 555 75.8 100 100 100 100
Cefotaxime
CTX) 30 0 202 152 857 100 100 818
Cephalothin
(KP) 30 222 0 111 0 0 22.2 0
C'pr(ocﬂlcF’,’;aC'” 5 446 874 857 556 666 100  88.89

Erythromycin

(E) 15 0 333 525 444 222 8889 778
Gentamycin (G) 10 0 50 0 444 857  28.57 34.5
Imipenem (M) 10 0 33.3 0 0 111 444 22.2
Tobramycin
(TM) 10 0 0 0 0 11.1 22.2 0

Trimethoprim

1.25 0 0 0 0 0 2737  16.6
(W)
4. Conclusion:

This research focused on identifying bacteria linked to burn injuries and
assessing their antibiotic sensitivity in Mosul, Irag. From 50 patient swabs, seven
types of bacteria were isolated, with Ps. aeruginosa being the most common.
These bacteria showed high resistance to several antibiotics like Tobramycin and
Imipenem but were susceptible to Cefotaxime, Amikacin, and Ciprofloxacin. The
study highlights the ongoing challenge of burn infections and the evolving
resistance of bacteria to traditional antibiotics.
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Abstract:

This study aimed to identify the effect of the cube model in developing physical
exploration among first-year intermediate students. Their sample consisted of (80) students
from the first intermediate year who were intentionally selected from Sama Al-Hadbaa Boys’
Middle School in the city of Mosul for the academic year (2019-2020). After that, the
researchers divided it into two groups of equal numbers, the first experimental, studied
according to the cube model, and the second, control, studied according to the usual method.
The researchers rewarded the sample students in a number of variables: intelligence, physical
survey (pre-test), and science subject grade for the sixth grade of primary school. To achieve
the goal of the research and test its hypothesis, the researchers relied on the physical survey
scale prepared by Al-Taie (2016)." This tool was characterized by validity, reliability, and
psychometric properties. The researchers then assigned the subject teacher at the school to carry
out the research experiment in the first course. After completing the experiment, the researchers
applied the tool post-hoc and analyzed the data statistically using a t-test for two independent
samples. The results indicated that: “There is a statistically significant difference at the level of
(0.05) between the averages of development of the physics survey among students in the
experimental and control groups, in favor of the experimental group”. At the end of the
experiment, the two researchers came up with a number of conclusions and recommendations,
as well as suggestions for future research.

Keywords: cube model, physical survey.
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Abstract:

This study aimed to know the fertile ground and incubating environment for the activity of
extremist groups on the continent of Africa, and is characterized by factors that make the growth
of these groups easy. Perhaps Islamic ideas and ideology began to spread among Africans,
through students who return after completing their studies to a country that can be monitored
by security devices. National security also shows another factor related to African countries and
the nature of their Islamists, which is that there is an extremist nature in understanding Islam,
especially among individuals who do not know the original Arabic language after being exposed
to organized recruitment operations, in addition to The new Islamic trends that interact among
the citizens of the continent include extremist ideas about changing countries’ regimes by force
and imposing Islamic law, which has been repeated in a number of African countries, including
Nigeria and Somalia specifically.
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The Activity of the Soluble Urokinase-Type Plasminogen
Activator Receptor in Severe COVID-19: A Prognostic Indicator
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Dr. Muayad AL-dulaimi

Abstract:

The COVID-19 virus physically alters blood and biochemical cells' ratios and
composition, among other things by increasing Levels of Soluble Urokinase-Type Plasminogen
Activator Receptor (SUPAR), AST, ALT and ALP. However, because of their connection to
COVID-19, they were considered important illness markers. Among the study materials were
on examining the trial results, The severity of COVID-19 was shown to be highly correlated
with inflammatory indicators, such as SUPAR, AST, ALT, and ALP. SUPAR levels significantly
increased (P<0.001) between the sick and control groupsThe COVID-19 severity procedure
was developed by the Iraqi Ministry of Health, and the patients in this research were graded
using those stages. SUPAR practical importance is now shown by certain indications.
Furthermore, we found that the severity of the COVID-19 infection was linked with the levels
of SUPAR, AST, ALT, and ALP, all of which were indicative of the infection.

Keywords: COVID-19, suPAR, AST, ALT, ALP
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Introduction:

The COVID-19 pandemic has made conditions difficult for society,
medicine, and science. The severity of the disease and potential for catastrophic
outcomes are unpredictabilities associated with the coronavirus type 2 severe
acute respiratory syndrome (SARS-CoV-2). Effective molecular biomarkers that
can categorize patients according to risk must be developed in order for patients
to get medication on time [1].

The symptoms of ACOVID-19 include cytokine storms, multi-organ failure,
respiratory distress syndrome (ARDS), and even death. The illness course is
unexpected and complicated. Identification of high-risk cases will enable effective
intervention and escalation of conditions. This research looks into the potential
use of standard laboratory testing and COVID-19-associated cytokines as markers
of the severity of the illness, respiratory distress, and the need for more specialized
medical attention [2]. A contagious coronavirus disease Globally, 2019 is
affecting around a million people. Researching the factors that dictate these
individuals' propensity for illness is crucial to lowering morbidity and the
financial strain on society [3].

Increased morbidity as a result of the COVID-19 epidemic has put a pressure
on hospital resources and infrastructure. Creating reliable metrics for illness
severity and mortality is essential to allocating healthcare resources and enhancing
treatment outcomes [4].

The many suPAR variants' biological roles remain mostly unknown. DI,
which is present in urine, is still largely unknown from a molecular standpoint [5],
however, presumably due to quick serine proteinase-dependent breakdown, is still
undetectable in blood and other bodily fluids [6]. Because of an SRSRY motif that
is revealed following cleavage in the linker region between the DI and DIl
domains, the DIl DIl fragment possesses unique chemotactic characteristics [7].
Additionally, it seems that sUPAR plays a significant part in cardiovascular
disorders (CVD). Its levels exhibit a strong correlation with the leading
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atherosclerosis risk factors: smoking in relation to diabetes [8-9]. Immune
activation, cell adhesion, chemo taxis, migration, proteolysis, tissue remodeling,
invasion, and signal transduction are among the immunological processes in
which the suUPAR participates [10].

Numerous cells, including immune cells, endothelial cells, and podocytes,
express the membrane-bound form of uPAR, with levels in circulation believed
to represent the overall activity of the uPAR system: Proteolysis, immunological
activity, and extracellular matrix remodeling [11, 12]. Additionally, SUPAR has
surfaced as a putative biomarker of fibrosis in a variety of chronic liver disorders
[13, 14-15]. SUPAR has garnered a lot of interest lately in relation to primary a
form of focal segment (FSGS).

Aspartate aminotransferase (AST) is an organ-non-specific enzyme that
catalyzes the bidirectional transamination process. It is present in several human
tissues, including the heart, liver, and skeletal muscle [16]. As a coenzyme, AST
needs pyridoxal phosphate to catalyze the equilibrium transfer of the amino group
from L-aspartate to alpha-ketoglutarate, which produces oxaloacetate and L-
glutamate [17]. High levels of AST can be brought on by a number of illnesses,
including viral hepatitis, myocardial infarction, and abrupt liver cell damage [18,
19].

The quantity of the enzyme alkaline phosphatase (ALP) in the circulation is
dependent on several factors, such as age, gender, and blood type. ALP is found
in different concentrations in the placenta, ileal mucosa, kidney, bone, and liver.
Pregnancy also causes a rise in ALP levels in the blood by two to four times. The
liver is often the source of elevated enzyme levels in most individuals. Increased
osteoblast activity, which is shown in bone disorders or during periods of normal
development, is the next possible component [20]. Malnutrition, kidney
malignancies, and infections have all been linked to aberrant blood levels of ALP
[21].

Alanine transaminase (ALT) is the most often utilized diagnostic biomarker
of hepatic health. It is found in the liver along with other tissues including the
heart and muscle. As a coenzyme, ALT needs pyridoxal phosphate to function as
an amino carrier. ALT catalyzes an equilibrium transfer process of an amino group
from alanine to alpha-ketoglutarate to generate glutamate and pyruvate [22, 23].

In order to address their relationships with illness severity, respiratory
intervention, and outcome, this study carefully analyzed clinical illness features
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and common laboratory tests against specific cytokine biomarkers connected with
COVID-19 disease and its effects.

Materials and methods

- COVID-19 patients

As part of a case-control research, patients' COVID-19 status was ascertained
using nasal swabs and genetic testing. Headaches, constipation, runny noses, sore
tongues, dyspnea, and reduced appetite were among the most common symptoms.
The patient gave ten milliliters of venous blood, and four tubes were used for the
coagulation, hematological, biochemical, and testing purposes. After being
divided into aliquots, the ELISA test sera were kept in the freezer.

-Control

The thirty people in the control group seemed healthy and had no results for
dangerous bacteria antibodies on blood tests. They also used the AFIAS-6 New
instrument to test for COVID-19 1gG/IgM, however the outcomes were negative.

1.1 - Statistical techniques

Graph Pad Prism version 8.0 was used to do the statistical analysis.

-Results and Discussion

The results showed statistical values of clinical parameters evaluated in
serum for the control and patient groups, categorized by gender (M=Male,
F=Female), age (A1=20-40, A2=40-70 years).

- Levels of Soluble Urokinase-Type Plasminogen Activator Receptor.

The (mean £ SD) of suPAR levels in the serum of the patients and the
control groups were shown in table (1) and figure (1).
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Table (1): The Mean of suPAR for studied Groups

Patients (n=60)
Control —
Groups n=30 Moderate Critical
(n=44) (n=16)
SUPAR (ng/ml) 1.01+0.076 | 2.61£0.19 2.99+0.21
P value
Total control / Moderate patients P<0.001
Total control / Critical patients P<0.001
Moderate patients / Critical patients P<0.05
suPAR({ng/ml)
4 -
N _
2 i [ —
. =
El T T T
.8 & "3
$° & o
& @obé &

Figure ( 1): Level of suPAR for Control, Moderate and Critical Groups.

The findings indicated that there was a substantial rise (P<0.001) in the level
of suPAR in the groups of moderate and critical patients when compared to the
control group, and a significant increase (P<0.05) in the critical patients group
when compared to the moderate patients group.

Table (2) presented the findings, which indicated that while there was a substantial
rise (P<0.001) between M patients and M control and between F patients and F
control, there were no significant differences (P>0.05) in the levels of suPAR
between F and M in the control group and in the patients group. The levels of
SUPAR in the sick group and control group did not differ significantly (P>0.05)
based on age groups. A substantial increase (P<0.001) was seen in Al patients
when compared to Al control, and in A2 patients when compared to A2 control.
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Table (2): The gender and age-specific mean suPAR for the control and moderate

groups
Mean £ SD of suPAR (ng/mL)
Groups Control Moderate
(n=30) Pateints (n=44)
M 1.13+£ 0.07 2.8+ 0.09
Gender F 1.23+ 0.01 2,91+ 0.08
Age Al (20-40) 1.20+ 0.02 2.734£0.03
(year) A2 (40-70) 1.100.05 2.85+0.11
P value
M Control/ M Moderate Patients P<0.001
Gender F Control/ F Moderate Patients P<0.001
M Control/ F Control P> 0.05
M Moderate Patients / F Moderate Patients P> 0.05
Al Control/ A1 Moderate Patients P<0.001
A2 Control/ A2 Moderate Patients P<0.001
Age AL Control/ A2 Control P> 0.05
Al Moderate Patients / A2 Moderate Patients P> 0.05

High levels of suPAR have been linked to a bad outcome in individuals
with sepsi, diabetes, HIV, TB, pneumonia, and a variety of bacterial and parasite
ilinesses [24].

The glycosylphosphatidylinositol-anchored, three-domain  membrane
protein known as UPAR is attached to a variety of cells, including endothelium
and myeloid cells. It is most likely a major modulator of coagulation, immunity,
and cross-linking vascular inflammation [25]. When inflammatory stimuli are
present, uPAR is broken down and released into the bloodstream, where it
transforms into SUPAR, intensifies local vascular inflammation, and perhaps has
distant immunological consequences through a "danger-associated molecular
pattern.” SUPAR is a critical immunological component in several renal and
cardiovascular diseases, according to growing data [26, 27]. The PLAUR gene
encodes the SUPAR protein, which is produced by immune cells, endothelial cells,
and podocytes among other types of cells. It's unknown what precise physiological
function suPAR plays. Its levels in the bloodstream are indicative of the overall
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UPAR system activity in terms of extracellular matrix remodeling, proteolysis,
and innate immune response [28, 29, 30].

According to Rovina et al., patients with coronavirus disease 2019
(COVID-19) had elevated suPAR plasma levels. This finding suggests that
SUPAR may serve as an early indicator of severe respiratory failure [31].

The research conducted by Enocsson and colleagues adds to the existing
understanding of sUPAR as a stand-alone predictor of organ damage (here,
pneumonia with respiratory failure) and hospital stay duration for patients with
varying COVID-19 severity [32].

The chronic inflammatory biomarker suPAR could be a good risk indicator
for those exhibiting COVID-19 symptoms for a number of reasons: First off,
SUPAR is a reliable indicator of readmission and mortality [33] [34] in unpicked
people receiving urgent care. Therefore, the suPAR result still has clinical
significance even if the patient tests negative for SARS-CoV-2. Furthermore,
SuUPAR has been linked to clinical severity and/or death in a number of viral
diseases, such as HIV. [35] Crimean-Congo hemorrhagic fever [36], Hantavirus
[37], and in individuals with SARS-CoV-2 infection [38]. Thirdly, in patients
suffering from respiratory conditions such as juvenile lower respiratory tract
pneumonia [39], chronic obstructive pulmonary disease [40, 41], and sepsis [42],
SUPAR is higher and linked to the severity of the condition. It also indicates the
likelihood of acute respiratory distress syndrome.

-Inflammatory biomarkers
-Levels of AST, ALT and ALP.

In the serum of patients and control groups, the values of AST, ALT, and ALP
activity (mean £ SD) are displayed in Table 3. Between the patients group and the
control group, there was a statistically significant rise (P<0.001) in the activity of
AST, ALT, and ALP.
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Table (3): The Mean of AST, ALT and ALP for Patients and Control Groups

Mean = SD
Parameters i
Control Patients P Value
AST (U/L) 30.3+3.0 51.3445.95 <0.001
ALT (U/L) 28.8+2.2 59.1+4.0 <0.001
ALP (U/L) 99.8+6.3 169.4+11.7 <0.001

The amount of liver enzyme increase and the severity of the viral infection
appear to be strongly correlated, according to mounting data [43]. When the virus
IS more severe, people may have larger increases of aminotransferase than those
with milder instances, which may show no abnormality or only a modest rise [44].
Mild COVID-19 instances can potentially cause transient liver damage, albeit the
liver can recover to normal with no medical intervention [43]. Because the liver
receives redundant blood supply from the hepatic artery and portal vein, it is often
shielded from ischemia damage [41]. Of the blood supply to the liver, the hepatic
artery provides twenty to twenty-five percent, while the portal vein provides
seventy-five to eighty percent [42]. Hepatic blood flow falls and is insufficient to
meet the liver's needs when the body is under stress. Hepatocellular hypoxia is the
result of insufficient oxygen extraction by the liver. A secondary hypoxic liver
damage results from pneumonia-associated hypoxia in COVID-19 patients
because of ARDS, an inflammatory response, and multiple organ failure [44].

Significant increases in aminotransferase levels, metabolic acidosis,
calcium overload, and modifications to mitochondrial membrane permeability are
caused by hypoxic liver damage in critical diseases, including severe forms of
COVID-19 [43].

1.2 Conclusions

There is now evidence that SUPAR has therapeutic benefit, notwithstanding
the hype surrounding the preclinical and clinical research using this protein.
Moreover, there was a connection discovered between the COVID-19 severity
and the levels of AST, ALT, ALP, and suPAR. Additional research is necessary
to completely comprehend the therapeutic significance of SUPAR.
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Abstract:

Following the end of World War 11 in 1945, the most important developments that had
been occurred in international politics was represented by the clear emergence of conflict
between the victorious countries, and these countries that had been divided into two divisions.
These are represented by socialist camps led by the Soviet Union and the countries of Eastern
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Europe, and the capitalist camp led by the United States of America and its ally Britain and
other Western European countries.

Regarding the phenomenon of military alliances, it could be submitted that This phenomenon
came in order to achieve security, as well as to seize and control others countries. Thereafter,
with many developments that affected international relations and over successive stages of time,
military alliances have evolved in terms of goals and functions. Thereafter, with many
developments that affected international relations and over successive stages of time, military
alliances have evolved in terms of goals and functions. These functions have taken place in light
of the meaning of security in The Western concept which expanded in accordance with a new
vision that has taken pre-emptive war as an effective strategy for achieving security.

It is normal for this transformation that has occurred in NATO in terms of development and
expansion met attitudes of the other party (the Soviet Union), which has always represented one
side of the security balance in the world. What follow was that this position would have been
compatible with the international and internal circumstances of (the Soviet Union), which is
experiencing states of economic weakness in its transitional era. Thus, the United States and
Britain began seeking to form a strong front in the Middle East against the Soviet Union,
particularly after the growing communist threat to the West and its regimes.

Keywords: Soviet Union, military alliances, strategy, World War 11, Nazism.
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Abstract:

The research dealt with marketing knowledge in its dimensions: knowledge of service,

knowledge of promotion, and knowledge of the customer, and aimed to diagnose the extent of
its availability in service companies to reduce marketing deception. Tourism companies in the
city of Mosul were chosen to conduct the field aspect, as the research sample included (90)
customers from tourism companies in the city of Mosul.
The researchers adopted the questionnaire form as the main tool for collecting field data, and
this data was analyzed using frequency distributions, percentages, arithmetic means, standard
deviations, hypothesis testing, and correlation and influence between the research variables.
The researchers reached a set of conclusions and recommendations that are related to the
problem of the study.

Keywords: Marketing Knowledge, Marketing Mixture, Marketing Deception.
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Social and educational transformations in light of the Corona
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Abstract:

This study aimed to clarify the transformations that occurred during the Corona
pandemic, and dealt with some global studies in this regard, and also dealt with social relations
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that include social transformations and measures that limit the spread of this virus, and dealt
with the transformations of education in the time of Corona, and we tried to highlight the
experience of distance education during the Corona pandemic and the most important obstacles
and challenges in the distance education experience during the Corona pandemic, and the study
also dealt with the future of education after the Corona pandemic and the requirements of
education after the pandemic Corona, and we used the inductive approach in order to try to see
previous books and studies that dealt with the subject, and the study found that most countries
after the Corona pandemic adopted a blended education policy approach, and it is worth noting
that the combination of the two systems led to commendable results, and thus we have not
dispensed with the traditional education pattern that maintains the continuity of students'
attendance and meeting with the teacher, On the other hand, we benefit from modern technical
developments and keep pace with them and mix them in the educational process.

Keywords: Transformations, social, health, pandemic, corona.
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Abstract:

The current study aimed to identify the effect of using learning by playing strategy in
teaching Arabic and developing critical thinking skills for first-grade intermediate students in
Nineveh Governorate. In the study, the researcher followed the quasi-experimental approach,
where the study sample consisted of (52) students who were divided into two groups, control
and experimental. on the critical thinking test in favor of the experimental group. The researcher
prepared a guide for learning through play. To achieve the objectives of his research, he
designed a test for critical thinking skills, and the results showed that there was a statistical
difference between the average scores of the two research groups that he studied using the
gamified learning strategy and the scores of the control group that studied in the usual way on
the critical thinking test, in favor of the experimental group.

Keywords: Learning, Playing, Strategy, Thinking.
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Abstract:

The goal of this study is to reveal that the emergence of civilizations does not take place
in easy circumstances, but rather is attributed to difficult and harsh circumstances that create
challenges for humans, so society works to gather its forces to confront them and is desperate
to survive and preserve its entity. If it succeeds in confronting and overcoming these challenges,
its creative ability works to the birth of what is called civilization, so the challenge is a
confrontation with a nation, a geographical environment, or a new land, which works on a
human reaction, making them rise towards prosperity, and that the more the challenge increases,
the more great they become, and thus civilization is spiritually strong. Culturally, if it faces a
harsh environment, while people who live in easy conditions and areas, that simplicity and ease
are the enemy of civilization. Toynbee worked to give the challenge a philosophical dimension
influenced by a Chinese term called “yin and yang”, to prove that the challenge is to adapt to
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the conditions of the environment, for the benefit of human civilizational action, or its
achievement for the purpose of building a civilization, which generates a driving force (in
response to the challenge that transforms it from quiescence to Movement) works to transform
from stagnation to driving movement in a recurring series in the face of challenges,
transforming primitive societies into civilizations through successful responses which continue
in all stages of civilization from emergence to dissolution. An example of this is the societies
that responded to the challenge of drought by Changing both its habitat and its way of life, and
this was the rare double reaction and the dynamic action that created the Chinese, Egyptian and
Sumerian civilizations To prove that the drive toward civilization grows positively stronger in
proportion to the increasing difficulty of the environment and that the challenges imposed by
the harsh environment on the people of those primitive societies are what led to the birth of the
first indigenous civilizations. Toynbee identified an important condition that must be met in the
challenge resulting from a successful response, which is that The challenge should not be of
maximum strength, because it does not generate an optimal response, but rather it generates
despair and despair, and works to destroy the spirit of the other party, and it should not be easy,
because the insufficiency of the challenge makes the other party unable to make a successful
response, as it results in underestimation and negligence, to impose an important condition. In
generating the best possible response through the middle limit of the challenge, expressed by
the golden mean, meaning that the challenge reaches a reasonable degree, it works to stimulate
creative energies in their responses to that challenge.

Through what has been explained, we find that the ability of man to overcome the conditions
of the environment, conquer them, or adapt to them, whether that environment is mountainous,
swampy areas, or a cold or hot climate, for the benefit of man’s civilized action or achievement,
all of this is called a challenge, and through our research we will work With a comparative
approach, he shows us the stage of the emergence of civilization in Andalusia in the era of the
governors according to the theory of challenge and response.

Keywords: challenge, response, Toynbee, Andalusia, elite.
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Abstract:

This research aimed to diagnose the reality of electronic management in the field under
study, as well as to explain the importance of electronic management in achieving strategic
success, the awareness of the importance by the leadership and workers in the study community,
and the importance of applying the principles of electronic management, in addition to
explaining the relationship between electronic management and the dimensions of strategic
success. (Represented in environmental analysis, creative thinking, strategic decision, effective
implementation, and leadership capabilities) .

To achieve the objectives of this research, a questionnaire was developed and distributed to a
sample of workers numbering (40) individuals. Statistical methods were used using the SPSS
program. The results of the statistical analysis in the investigated field revealed that there was
a positive moral relationship between the research variables at the macro and micro levels. This
indicates the importance of electronic management in the strategic success of the organization.
The results of the regression analysis also showed that there is a significant effect of electronic
management on the dimensions of strategic success in the organization under study. The
greatest influence was on the dimensions of environmental analysis, strategic decision, and
leadership capabilities. This indicates that electronic management has an effective role in
analyzing environment for the organization, and making effective strategic decisions with the
support of administrative leadership.

Based on the results of the analysis, a number of recommendations and proposals were
presented, perhaps among them the need to pay more attention to the strategic decision taken
within the organization, and to find leadership with sufficient knowledge and skill to diagnose
the situation about which a decision is to be taken.

Keywords: electronic management, strategic success.
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Anatomical study of stomata for some plants of monocotyledonous
growing in lraq
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*gl.\.&l\ Cyua ;—&J p.p

Wafaa Hasan Al-Shabbani

Abstract:

The current research deals with the study of the anatomical characteristics
of the stomatal complexes of the upper and lower epidermis of the leaves of some
monocot plants, which included four families: Poaceae, Cyperaceae, Typhaceae,
and Pontederiaceae, which were collected during 2023. The anatomical study
included quantitative characteristics such as the dimensions of the stomatal cells.
The guard cells of the Poaceae and Cyperaceae families were distinguished by
their being of the Graminae - Cyperaceae type, where the guard cells were shaped
like a dumbbell - bell shape. As for the two families, Typhaceae and
Pontederiaceae, they are kidney shaped and the stoma is surrounded by ordinary
epidermal cells, which is tetracytic, two parallel to the stoma and two parallel
perpendicular to it. Stomata are located on the upper and lower surfaces of the leaf
for the species studied, with the exception of Cyperus glomeratus, which belongs
to the Cyperaceae family the upper epidermis was devoid of stomata, and this is
considered an important taxonomic characteristic that helped to separate this
species from other species.

keywords: monocot, leaves, stomata, Poaceae, Cyperaceae, Typhaceae,
Pontederiaceae.
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Introduction:

Many scientists have confirmed that leaves possess important anatomical
characteristics in classification through which the genus and species level are
diagnosed (Aina, 2013; Arroyo, 1985) as there are openings on the surface of the
epidermis called stomata through which the plant’s gaseous exchange occurs
(Eames & MacDaniels, 1947).

Stomata were first studied by (Strausburger, 1866) and followed by a study
conducted by (Vesque, 1889), in which he distinguished the existence of four
types of stomata depending on the presence and arrangement of subsidiary cells
as well as their development. Many studies were conducted on dicotyledonous
stomata (Metcalfe, 1961; Stace, The signification of the leaf epidermis in the
taxonomy of the Combretaceae:1-A general review of tribal generic and specific
characters, 1965; Payne, Heliocytic and Allelocytic Stomata: Unrecognized
patterns in the dicotyledonae, 1970; Payne, Stomatal patterns in embryophytes,
their evolution ontogeny and interpretation, 1979; Fryns-Claessens & Van
Cotthem, 1973; Dilcher, 1974; Stevens & Martin, 1978; Patel, 1979; Rasmussen,
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1981; Inamdar, Mohan, & Subramanian, 1986)While monocot plants, there have
been few studies on monocot stomata, as (Cheadle, 1953) studied the stomata of
some monocot species in Agavaceae, Alismataceae, Amaryllidaceae,
Butomaceae, Araceae and Cannaceae. Likewise, (Stebbins & Khush, 1961; Fahn,
1965)studied stomata in some species of the Gramineae and Cyperaceae.

The shape of epidermal cells, the types and arrangement of stomata, and the size
and shape of the appendages of the epidermis are products of the standards
organization (Mbagwu, 2005). The gas exchange process occurs through the
stomata and the stomata are located either on the two surfaces of the leaf (called
the amphistomatic leaf) or on the upper surface only (epistomatic leaf) or only the
lower surface (Perveen & Fatima , 2007). The stomata of some plants of
monocotyledonous growing in the city of Diwaniyah were studied and included
some speciesfrom the families are Poaceae, Cyperaceae, Typhaceae,
Pontederiaceae.

Materials and Methods:

Fresh leaves were collected from 16 species of monocot plants belonging to
the families Poaceae, Cyperaceae, Typhaceae, and Pontederiaceae. The
characteristics of the upper and lower epidermal stomata were studied. The
epidermis was prepared according to method (Clark, 1960) with some
modification, as part of the leaf (the middle of the leaf) was taken. Approximately,
including the middle rib and part of the blade and edge. Peeling or stripping
method was used to obtain the epidermis. Using a dissecting blade and fine-tip
forceps, the prepared epidermis was transferred to a clean Petri dish containing
water to remove remaining materials and tissue residues stuck on the epidermis.
The prepared samples were transferred to 1% safranin dye prepared in ethyl
alcohol (70%) and placed in a Petri dish for (2-5) minutes. Then transferred to a
Petri dish containing ethyl alcohol (70%) several times to get rid of excess dye. In
addition, a glass slide is prepared containing a drop of glycerin, then the epidermis
is transferred to it, spread out, and then covered with the cover slide. The samples
were examined and measurements of stomata and cells were taken under the
Olympus compound microscope and using the ocular micrometer and then
photographed the epidermis under the camera installed on the aforementioned
compound microscope and the stomatal index was calculated according to what
was stated by (Stace, 1965) as follows:
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Stomata index = (number of stomata / number of epidermal cells + number of
stomata) x 100

Results and discussion:

The current study showed that the stomata are spread on the upper and lower
surfaces, meaning that the leaf is amphistomatic type in all the species studied
except for Cyperus glomeratus, which belongs to the Cyperaceae family, it was
noted that the stomata are present on the lower surface only, meaning that the leaf
is of the hypostometic type. The epidermis of the studied species of the families
Poaceae and Cyperaceae was characterized by one stomatal type, of the
Graminae-Cyperaceae type, where the guard cells were in a dumb-bell shape, and
this trait was confirmed (Watson & Dallwitz , 2010). The study showed a
difference in the dimensions of stomata for the upper and lower epidermis of the
studied species, as shown in Table (1). The highest average length of stomata for
the upper epidermis was (48.33) in the species Polypogon monspeliensis, and the
lowest rate of stomata was (16.87) in the species Diplachne fusca. Likewise, for
the lower part, the highest average length of stomata for the upper epidermis was
(45) in the species Polypogon monspeliensis, and the lowest average length of
stomata was (19.37) in the species Diplachne fusca . The studied species differed
in the number of stomata in one microscopic field. The lowest average number of
stomata for the upper epidermis was in the two species Panicum repens and
Polypogon monspeliensis, reaching (6.57) stomata, while the highest average was
recorded in the species Phragmites australis, which reached (56.75) stomata. As
for the lower epidermis, the average number of stomata was the lowest in the
species Panicum repens, reaching (7.5) stomata, and the highest average number
recorded in the species Phragmites australis, where it reached (57.33) stomata.
The common type of stomatal complexes in the Cyperaceae is the parallel model
Paracytic, and this is confirmed by the study as all types contained the above-
mentioned model except for the type Cyperus glomeratus, and other types of
stomatal complexes were observed in which the auxiliary cells had a vaulted or
triangular shape and the above type was limited to the triangular shape only. The
stomata in  Poaceae differed in their shapes and it was noted that the parallel
shape is present in most of the studied types, while some species were
characterized by stomata with a triangular shape or stomata in a vaulted form and
figure(1) ,(2),(3),(4)illustrate the most important forms of stomata for the upper
and lower epidermis in the studied types (Chaudhary, Mumtaz , & Kbhan,

386



Yore olad ¥oo— ¥a BN ool ppalal) Cigpm saiban Jald s "clahilly Eganll K4l eluz' dlaa

2001)said the type Cynodon dactylon in which stomata subsidiary cells have a
triangular shape while (Ahmad, et al., 2012) was shown that the stomata in the
aforementioned type are auxiliary cells in the shape of a triangle and a low or high
dome, and the current study of the mentioned type showed that the auxiliary cells
of the stomata, as well as the aforementioned shapes, noted the presence of a shape
with two sides, one parallel and the other triangular, and (Ahmad, Taxonomic
Studies Of Grasses Of Salt Range Of Pakistan, 2009)stated that the type Arundo
donax. The upper epidermis contained stomata with a low domed shape, while the
lower epidermis had a triangular and low domed shape. The current study showed
that the upper and lower epidermis of the mentioned species had both triangular
and low dome shapes. While the stomata in the families Typhaceae and
Pontederiaceae under study were kidney-shaped, and the stomata is surrounded
by regular epidermal cells, which are usually four cells, two parallel to the stoma
and two parallel perpendicular to it table (2) figure (5).

Stomata have an important role in regulating the main processes in plants, such as
photosynthesis, respiration, and transpiration, which make the plants able to
overcome stress by maintaining the amount of water and carbon dioxide in limited
environmental conditions (Naz, Hameed , Ashraf , Al-Qurainy , & Arshad , 2010).

Table (1) Quantitative characteristics of the epidermis of the leaves of some
species of Cyperaceae and poaceae (measured by micrometers)
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Table (1) Quantitative characteristics of the epidermis of the leaves of some
species of Cyperaceae and poaceae (measured by micrometers)

Types Lower epidermis Upper epidermis
> Length of Number of Length of Number of
= stomata stomata in a stomata stomata in a
& microscopic field microscopic field
Bolboschoenus (42.5-30) (22-15) (47.5-35) (20-15)
maritimus 36.66 19.00 43.33 17.50
Cyperus (47.5-37.5) (21-17) (75-50) (20-14)
difformis 42.50 19.33 60.00 16.66
% Cyp. fuscus (37.5-25)30.50 | (36-26) 29.50 (40-30) 35.20 (34-25)31.33
Q
(3
§ Cyp.glomeratus (37.5-35) (20-13) None None
o 36.66 15.33
o | Arundo donax (37.5-32.5) (40-35) (37.5-32.5) | (40-35)37.16
S 34.16 38.00 34.1
§ Cynodon (25-20) (30-20) (25-17.5)20.00 | (41-31) 32.25
2 | dactylon 22.5 22.5
Diplachne fusca (25-17.5) (53-33) (20-12.5)16.87 | (26-20)22.75
19.37 40.66
Echinochloa (37.5-32.5) (22-19) (50-37.5)44.05 (15-8) 11.05
crusgalli 35.00 20.75
Imperata (37.5-27.5) (20-17) (37.5-25)30.00 | (13-9) 11.25
cylindrica 32.50 18.25
Panicum (30-25) (19-13) (30-20)24.37 (21-18)19
miliaceum 28.12 15.60
P. repens (50-37.5) (9-5) (37.5-35)35.83 (10-5)6.75
43.75 7.5
Paspalum (37.5-27.5) (14-9) (35-25) 28.33 (23-15)17.33
paspaloides 32.50 11.57
Phragmites (25-17.5) (69-50) (30-17.5)23.00 | (62-54) 56.75
australis 20.83 57.33

(The numbers inside the parentheses represent the lower and upper limits and the
numbers outside the parentheses represent the average)
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|

Figure (1) 120um Cyperaceae (lower epidermis) 1-Bolboschoenus maritimus 2-Cyperus difformis 3-Cyp. Fuscus 4-Cyp.glomere

3
2

Figure (2)120um Cyperaceae (Upper epidermis) 1-Bolboschoenus maritimus 2-Cyperus difformis 3-Cyp. Fuscus 4-Cyp.glomera
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27.4m

Figure (3) Poacaeae Lower Epidermis
1) Arundo donax
2) Cynodon dactylon
3) Diplachne Fusca
4) Echinochloa crusgalli
5) Imperata cylindrical
6) Panicum miliaceum
7) P. repens
8) Paspalum paspaloides
9) Phragmites australis
10) Polypogon monspeliensis
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Figure (4) Poacaeae Upper Epidermis
1) Arundo donax
2) Cynodon dactylon
3) Diplachne Fusca
4) Echinochloa crusgalli
5) Imperata cylindrical
6) Panicum miliaceum
7) P. repens
8) Paspalum paspaloides
9) Phragmites australis
10) Polypogon monspeliensis
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60 um . .
- Typha domingensis
Figure (5) (1)Lower epidermis  (2)Upper epidermis

Types Lower epidermis Upper epidermis

Stomata Stomata

Length Width Stomat | Length Width Stomata

a index index
Eichhornia (17.5-15) (7.5-5) 7.44 (22.5-12.5) (5-2.5) 10.75
crassipes 15.83 6.67 18.12 4.16
(17.5-15) (7.5-5) 17.74 12.50 5.00 20.00

Typha domingensis 16.25 6.25

Table (2) Quantitative characteristics of the epidermis of the leaves of some species of
Eichhornia crassipes and Typha domingensis (measured in micrometers). (The numbers
inside the parentheses represent the lower and upper limits and the numbers outside the

parentheses represent the average)
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Abstract:

Ibn Al-Wardi (died. 749 A.H) was known as a poet covered by asceticism and piety
from the poets of the eighth century AH, and his poem is one of the most beautiful guiding
poems, as it included legal, moral, social, political advice, etiquette, judgment, and daily
experiences in seventy-seven verses with a distinct poetic sense, so this research came to study
this poem An analytical study to show the artistic and objective values by linking the rhythm
with the meaning to reveal the connotations that resulted from it.

The research was based on a preliminary and two sections. The preliminary included
defining the concept of poetic rhythm. The first topic was devoted to the study of (external
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rhythm) in terms of weight and rhyme, while the second topic came to study (internal rhythm)
in terms of repetition and vocal concentration.

Keywords: Rhythm / Ibn Al-Wardi / Lamiya Ibn Al-Wardi.
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