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PREFACE

The 10th International Conference on Applied Sciences and Technology
Research "MINAR CONGRESS", was organized by Istanbul Gedik
University in collaboration with Remar Academy. The primary objective of
this event was to compile and disseminate valuable scientific knowledge

and make a meaningful contribution to the future.

Remarkably, a substantial number of researchers, both from local and
international backgrounds, demonstrated their interest in this conference.
The scientific committee meticulously reviewed the submissions and
ultimately accepted a select group of individuals, totaling 55 applicants, 40

of them were accepted by the scientific committee.

This conference was truly a global endeavor, as it drew participation from
7 attendees who joined in person, alongside 33 who engaged in the event
remotely. These participants collectively enriched the conference with their

expertise and insights.

The core of this conference was the presentation of 40 complete research
papers, while the remaining articles and research findings are set to be

featured in forthcoming issues of the MINAR Journal.

| would like to extend my sincere appreciation to all the contributors and
scholars who played an essential role in making this conference a
resounding success. Your dedication and valuable contributions are deeply

respected and acknowledged.

Editor-in-Chief
Prof. Dr. Ghuson H. MOHAMMED
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Role of Interleukin-35 In The Pathogenesis of Hashimoto’s Thyroiditis Disease

AL-Husnah Adil Mansoor !

O

Abstract

The immune system has the ability to distinguish between self and non-self. Also, Regulatory T-cells are a portion of T-
cells that are in charge of preserving regulation of the immune system and immune tolerance through active immune-
repression. Immune tolerance is very important to prevent the immune system from interacting against itself and thus
to avoid the development of autoimmune diseasesInterleukin-35 (IL-35), which is a member of the interleukin-12 (IL-
12) cytokine family, is an anti-inflammatory immune response that plays the important function in the obstruction of
the development of autoimmune diseases in different tests autoimmunities. When loss of self-tolerance occurs
becuses many genetic and environmental factors, this causes the absence of balanced anti-inflammatory immune
responses, which reduces the in vivo suppressive capacity of Treg, which is taken to be a regular T-cell-linked
autoimmune disease., especially Hashimoto’s thyroiditis (HT).

Methods: The current study included 90 samples. 60 hypothyroid HT patients (Group 1) and 30 healthy controls (Group
2) were enrolled in the study. Blood samples were collected and separated into serum from the two groups to be used
to measure the functions of the thyroid gland by measuring the levels of thyroid hormone and thyroid stimulating
hormone, measuring the level of anti-thyroid auto-antibodies, and determining the standard of serum Interloukin-35
through ELISA.

Results: The results of the current study Through statistical analysis using the program SPSS version 22, it was shown
that serum IL-35 levels were inversely Correlation used Pearson test with TSH, TPO-Ab, and TG-Ab in patients HT (-.292
(P=0.01), -.245 (P=0.02), -.269 (P=0.01). While serum IL-35 levels were directly correlated with TSH, TPO-Ab, and TG-
Ab in healthy controls (.151 (P>0.01),.192 (P=0.01),.097 (P=0.01). The results of the current study showed a highly
significant difference in TSH and FT4, respectively (P>0.01), between the control and hypothyroid groups.
Hypothyroidism is more common in females than males, and the incidence of hypothyroidism steadily increases with
advancing age. Thyroid hormone concentrations show a significant change in patients with hormonal hypothyroidism
compared with the control group.

Conclusion: Our findings indicate an effective role for interleukin 35 in the reverse association with auto-antibodies
and the development of autoimmune diseases, especially Hashmoto's disease.

Key Words Interleukin-35 ; Autoimmunity ; Hypothyroidis ; Thyroid Peroxidase (TPO) anti-body ; Thyroglobulin (Tg) antibody
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Introduction

In the body, there is an immune system that consists of special organs and leukocytes that
protect the body from foreign invaders. The immune system has the ability to distinguish between self
and non-self. When many genetic and environmental factors influence the immune system, the body
produces autoantibodies that attack normal cells by error (Ralli et al., 2020). Also, Regulatory T-cells
are a portion of T-cells that are in charge of preserving regulation of the immune system and immune
tolerance through active immune-repression. Immuno-tolerance prevents the evolution of
autoimmune diseases by inhibiting the immune system's fight-to-self antigen and protecting cells and
tissue bodies from damage responses (Audiger et al., 2017). Autoimmune thyroid disorders (AITD) are
the most ordinary of all autoimmune disorders, representing Hashimoto’s thyroiditis as its most severe
(Corso et al.,2023).Hashimoto’s thyroiditis is predominantly characterized by a T-cell-mediated
immune response leading to thyroid destruction and, consequently, often presents with

hypothyroidism (Ralli et al., 2020).

Also, Hashimoto's thyroiditis is characterized by progressive destruction of thyroid cells with the
presence of antibodies, the most specific of which is the anti-thyroperoxidase (TPO)
antibodies,evidence of autoimmunity. Thyroid autoantibodies against thyroid peroxidase and

thyroglobulin are often detected (Nafissatou et al., 2021).

Forms Reduction of the Tregs number and loss of self-tolerance to thyroid antigens play an
essential role in the onset and evaluation from the autoimmune operation in thyroid disorder ,which
is especially a hallmark of HT (Yilmaz et al., 2016). Hashimoto thyroiditis (HT) is one of the prevalent,
typically thyroid autoimmunity diseases, different from those recognized by hypothyroidism, which
causes the gland's insufficiency to produce enough thyroxine to meet the body’s needs. This
insufficient amount of hormone affects body processes and damages tissues and organs throughout

the body (Jonklaas et al., 2011).

In 1912, Japanese physician Haraku Hashimoto first described HT, finding that thyroid tissue was
infiltrated by lymphocytes. In 1956, anti-thyroglobulin antibodies [thyroid peroxidase (TPO) and/or
thyroglobulin (Tg) antibodies] were isolated from the serum of patients with HT by Roitt, Doniach, et
al. Therefore, we found an immunological reaction to TPO and/or TG in the patients with hashimoto
thyroiditis. Currently, HT is a more important thyroid disease, and its incidence is (0.3—1.5) cases per
1000 people, with women more likely to display positive antibodies in their serum, adding to the fact

that disease prevalence increases with age (Massimo et al., 2020).



The balance between anti-inflammatory and inflammatory immune responses is maintained
through immunoregulatory cell populations and immunosuppressive cytokines. Interleukin-35 (IL-35),
which belongs to the IL-12 family and is an inhibitory cytokine, is capable of potently suppressing T cell
proliferation and inducing IL-35-producing induced regulatory T cells (iTr35) to limit inflammatory
responses (Cheng Y et al., 2021). IL-35 is the basis for immunosuppressive and anti-inflammatory
activities in various autoimmunity models. Therefore, IL-35 is linked with autoimmune hypothyroidism,
especially Hashimoto thyroitis (Yilmaz et al., 2016). This study was to explain the reversible relationship

between decreased levels of interloukin35 and increased pathogenesis in Hashmoto's disease.
Methods

The current study included 90 samples. 60 hypothyroid HT patients (Group 1) and 30 healthy

controls (Group 2) were enrolled in the study.
Sample treatment

Taken Ten milliliters (ml) of venous blood were collected from patients as well as controls. The
aspirated blood was immediately transferred into a SSGT tube (a serum-separating gel tube) and
allowed for 30 min. to clot at room temperature. The sample was centrifuged for 15 min. at 300 rpm
(rotation per minute), and the serum was separated into four Eppendorf tubes and stored at -20 °C for
investigation for the free triiodothyronine Ft3, free teraiodothyroxine Ft4, thyroid stimulating

hormone TSH, anti-TPOAb,anti —=TPOADb ,anti —TG Ab, anti-TSHR Ab, and IL-35 test.
Diagnosis of HT

The diagnosis of HT was based on the presence of serum antibodies against thyroid antigens
(mainly thyroperoxidase TPO and thyroglobulin TG). Hypothyroidism was defined as elevated serum
concentrations of thyroid stimulating hormone (TSH = 0.25-5 plU/ml) and normal serum
concentrations of free thyroxine (FT4) and triiodothyronine (FT3). The control group was made healthy
individuals who were not found to have any chronic diseases and, upon examination, had no clinical
or family history of thyroid diseases. Serum TSH, FT4, and FT3 were evaluated using VIDAS® Bio-
Meérieux-France, and levals TPOAb and TgAb were evaluated using Cobass Roche Diagnostics-

Mannheim-Germany. Serum levels of IL-35 were estimated by ELISA.
The blood normal ranges in our laboratory are as follows:

—  TSH=0.25 -5 ulU/ml
—  FT4=10.6 — 19.4 pmol/ml
—  FT3=4-8.3 pmol/ml
— Anti-Tg:< 115 IU/mL.

— Anti-TPO:< 34 IU/mL.
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Statistical analysis

The data analysis was performed with IBM SPSS Statistics (version 22) and involved studying
hormonal parameters. statistical analysis used meanz, SE, P-value, percentage, and correlation
Pearson test to measurement serum IL-35 levels correlation with TSH, TPO-Ab, and TG-Ab in patient
and control groups analyzed of the two groups patients and healthy control. Also, the estimate of

P<0.05 is statistically significant.

Figure 1. ELISA plate of the detected IL-35 result.

Results

Ninety endocrinology and diabetes patients in Thi-Qar Province, Iraqg Who were involved in this
study? There were two groups: the first group of patients included 60 (100%) with hypothyroidism.

The second group, 30 (100%) healthy control groups, was collected randomly.

Table 1. Distribution of healthy control and hypothyroidism patients with genus

Groups NO. % Genus
Females Males
NO. % NO. %
Healthy control 30 100% 22 73% 8 27%
Hypothyroidism 60 100% 53 88% 7 12%
P-value 0.01
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Figure 2. Diffusion of health control and hypothyroidism patient with genus

Table 2. Explain age diffusion of health control and hypothyroidism patients group

Groups NO. % Age - group

>30 30-49 49-68

NO. % NO. % NO. %

Healthy control 30 100% 7 23% 13 43% 10 33%

Hypothyroidism 60 100% 13 21.6% : 31  51.6% @16 @ 26.6%

P-value 0.01

35 1

B Hypothyroidism patients

B Health Control

15 -
 Pvalue =0.01

10 -

0 T T 1
>30years 30-49years 49-68 years

Figure 3. Explain age diffusion of health control and hypothyroidism patients group.



Table 3. Serum TSH, FT4 and FT3 Levels in hypothyroids Patient Groups and Control.

Groups TSH FT4 FT3
(ulu/ml)(mean+SE) | (ulU/ml)(mean+SE) = (ulU/ml)(mean+SE)
Healthy control 9.22+1.38 10.21+0.503 4.51 £0.46
Hypothyroidism 20.24+1.013 7.64 £0.76 3.94 £0.35
P-value 0.01
25 -
20
B Hypothyroidism
15 - patients
B Healthy controle
10 A
 Pvalue = 0.01
5 .
0 T T f
TSH FT4 FT3

Figure 4. Serum TSH, FT4 and FT3 Levels in hypothyroids Patient Groups and Control.
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Figure 5. Relationship Between Anti-TPO Abs and Thyroid Disorders Patients.
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Figure 6. Relationship Between Anti-TG Abs and Thyroid Disorders Patients.

Table 4. serum IL-35 levels Correlation with TSH, TPO-Ab and TG-Ab in Patient and Control Groups

Groups NO.  Correlation = P-value  Correlation P-value  Correlation P-value
Pearson TG&IN-35 TPO&IN-35
TSH&IN-35
Healthy control 30 151 0.04 192 0.05 .097 0.01
Hypothyroidism 60 -.292 0.03 -.245 0.05 -.269 0.02
0.15
0.1 /
0.05 /
0 T T 1
Correlation  Correlg#fion  Corfelation —
-0.05 Pearson T 35 T IN-35 Directily correlation
o1 TSH&IN-35 of Health control
' / = Reversible
-0.15 correlation of
/ Hypothyroidism
-0.2 /
-0.3
-0.35

Figure 7. Serum IL-35 levels Correlation with TSH, TPO-Ab and TG-Ab in Patient and Control Groups.




Discussion

The term Hashimoto thyroiditis refers to autoimmune thyroiditis in general, representing several
different antibodies (thyroglobulin (Tg) and thyroid peroxidase (TPO) antibodies) that damage your

thyroid gland. These antibodies cause inflammation in your thyroid gland .

In some regions of the world, hypothyroidism is caused by a lack of iodine-sufficient iodine.
Hashimoto thyroiditis is one of the prevalent typically thyroid autoimmunity diseases, The present
study, Table 1 explains that the majority of groups with hypothyroidism have women elevated,53(88%)

and controlled 22(73%) groups.

While the range of hypothyroidism in men has the lowest 8(27%) and controlled 7(12%) groups.
According to the genus of the patient and health control included in the study, used statistical test
percentages and P2>0.01 showed that there were significant differences between controlled and
hypothyroidism. The reason behind this gender comparison has to do with female bodies being more
sensitive to hormonal changes than male bodies. Pregnancy is also associated with changes in thyroid

function in pre- and postmenopausal women.

Hypothyroidism is more diffuse in women, who have a 4-10fold greater likelihood of developing
it than men (Stagnaro-Green et al., 2011). Hypothyroidism can exist at birth, and the woman is more
exposed to complications in the thyroid system because of iodine deficiency. also Stress causes a spike
in TSH hormone release (Glenn D et al., 2022). Also, increased estrogen can lead to an enlarged thyroid

(goiter).

Explain, American Thyroid Association, 2021, that estrogen plays a critical role in regulating the
protein that binds to the thyroid hormone (TBG). And The distributions of those patients and a healthy
control group according to age Collectively, ages ranged between 12 and 68) years. The age of subjects
was allocated into three groups: less than 30 (group one), 30to 49 (group two), and 49 to
68years(group three). It can be observed from the table (using percentages and(P>0.01 ) that the

opportunity for hypothyroidism increases with age.

The highest occurrence of hypothyroidism was recorded in the ages between (30- 49) years
which are distributed as 31(51.6%) ,13(43%) in the patient and controlled groups, respectively. Genus
between (49-68) years, diffusion as 16(26.6%) and 10 (33%) in the patient and controlled groups,

respectively.

While the patients were recorded in genus low than 30 years, which are distributed as 13
(21.6%) ,7(23%)in the patient and controlled groups . Because hypothyroidism is more common in
older persons, principally due to the rising incidence and prevalence of Hashimoto thyroiditis,

Furthermore, the incidence of hypothyroidism fixedly increases with advancing age. Estimates of the



prevalence of hypothyroidism among the elderly have varied depending on the populations studied

and the criteria used to define the condition. (Surks Ml et al., 2007).

According to the American Thyroid Association, 2021, extensive statistics show that age-related
incidence of hypothyroidism can be reputation to various environmental and genetic factors, including

pregnancy, Hashimoto thyroiditis, medication,childbirth, hormonal changes, and radiation exposure.

Hypothyroidism refers to a state in which the serum TSH concentration is high but the serum T4
and triiodothyronine (T3) concentrations remain normal, and hypothyroidism is prevalent in various

populations, especially in older females.

Serum TSH, FT4, and FT3 levels for hypothyroid patients and control groups are presented in
Tables (3),TSH level significantly (P>0.01) increased (20.24+ 1.013ulU/ml) in the hypothyroid group,
while in the other groups, despite that, the TSH level was very low (9.22+1.38 plU/ml) in the healthy
group, respectively. Normal FT4 levels (10.21+0.503nmol/l) and (7.64 nmol/l were noticed in

hypothyroidism and healthy control groups, respectively.

Also, there was a FT3 level (4.51+0.46nmol/l) and (3.94 nmol/l in the hypothyroidism and healthy
control groups, respectively. The serum TSH concentration is increased, but the serum free T4 and

trilodothyronine (T3) concentrations remain normal.

This diagnosis is hypothyroidism. As observed in Hashimoto's, TPO-Ab seems to be involved in
the tissue-destructive processes associated with hypothyroidism (Schiefer & Fatourechi, 2008). The
relationship between anti-TPO antibodies and anti-TG antibodies in Hashimoto's thyroid disorder was

very evaluative (Ayaz et al., 2014).

As shown in Table (4), serum IL-35 levels were inversely correlated with TSH, TPO, and TG in

patients Hashimoto thyroiditis.

While serum Interloukin35 levels were directly correlated with Thyroid stimulating hormone ,
TPOAb and TGAb in healthy controls, IL-35 is an anti-inflammatory immune response that plays a

essential role in the inhibited of autoimmunity diseases .

When loss of self-tolerance occurs, this causes the absence of balanced anti-inflammatory
immune responses, which reduces the in vivo suppressive capacity of Treg, which is essential role in
autoimmune disease, especially Hashimoto’s thyroiditis (HT), and IL-35 may play a role in the

inflammatory nature of HT.

Because of the inverse relation between interloukin 35 level and TSH, Thyroid peroxidase anti-
body and TGADb, this helps thyroid cell apoptosis and follicular destruction, resulting in leaks in

lymphocytic to thyroid and diffuse autoantibodies (Yilmaz et al., 2016). In conclusion, Our findings



indicate an effective role for interleukin 35 in the reverse association with auto-antibodies and the

development of autoimmune diseases, especially Hashmoto's disease and its severity.

In the future, we will need much research to explain the relationship between loss of tolerability

and autoimmune disorders.
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Frequency of Genes Mediated B-lactams Resistance in Acinetobacter Baumannii Isolates
from Iraq
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Abstract

Background: Acinetobacter baumannii is a nosocomial virulent microorganism that can cause acute and chronic
infections in burn patients.

The aim of the study: Diagnosis of genes mediated B-lactams resistance among test isolates.

Materials and Methods: 649 swabs collected from inpatients with burn-wound infections at a burn center in Al-Najaf
Province/ Iraq, from August 2022 to February 2023.

Results: 68/ 649 (10.5%) isolates of Acinetobacter baumannii were identified according to microscopically, cultural,
and biochemical features. 22 (32.4%) isolates were found able to produce extended-spectrum B-lactamases by using
the double disks synergy method, and these producers tested by polymerase chain reactions technique for molecular
determination B-lactams resistance encoding genes. This technique determined that the frequency of a single blaTEM
gene and a single blaCTXM gene was 3/ 22 (13.6%) for each one among the test isolates and that 9/ 22 (41%) isolates
possessed linked genes: the blaCTXM and blaTEM genes, whereas the blaSHV gene was not identified in any test
isolate.

Conclusions: The co-associated (blaTEM and blaCTXM) genes were revealed to be prevalent among the test isolates.
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Introduction

Acinetobacter baumannii is a bacterium that can cause various infections including secondary
infections of burn patients, bacteremia, ventilator-associated pneumonia, and meningitis. Recently,
these pathogens have been classified as a “red alert” human-pathogens, raising concerns in medical
institutions due to their widespread resistance to antimicrobials. A. baumannii was widely thought to
be sensitive to a range of antibiotic agents, but it has shown broad resistance to most first-line
antibiotics. This pathogen has gained notoriety in conflict environments such as the desert
environment of Iraqg, hence the name "Iragibacter". This reputation comes from the isolation of highly
virulent-strains (HVS) of A. baumannii known to be resistant to multiple antibiotics from US Army
soldiers with high cases of bacteremia after the Iraq liberation campaigns in 2003, which increased the
interest of scientific institutions in this pathogen and led to great progress in understanding its
characteristics [1, 2, 3]. The importance of this pathogen is due to its capacity to regulate or gain
various resistance factors, which qualifies to be a successful multidrug-resistant (MDR) pathogen that
threatens antibiotic treatment [4]. Diverse and challenging resistance mechanisms in A. baumannii are
well known, with potencies of main classes of antibiotic agents at lower levels via a wide range of
antibiotic target mutations, impermeability, changes in efflux pumps, and antibiotics-hydrolyzing
enzymes. This pathogen has the unique property of maintaining an MDR phenotype, which threatens
treatment success. There is widespread controversy about the virulence of A. baumannii diseases, with
associated death rate ranging from 8%-35%, based on the type and virulence of the strains. The
difference in mortality rates may be due to virulence determinants and the expression levels of these
factors. A. baumannii has acquired resistance to many antibiotics by acquiring resistance genes by
horizontal transfer of genes. Investigations have shown that the critical factor in the success of this
pathogen as a nosocomial agent is the acquisition of the MDR phenotype [5]. Although the third
generation of cephalosporins has been developed to combat MDR strains, unfortunately, plasmids
have been reported carrying genes encoding B-lactamases belonging to the CTXM, SHV, or TEM
families, which can hydrolyze extended-spectrum B-lactamase (ESBL) [6]. Even though international
studies have recently indicated a high prevalence of the production of ESBL enzymes in A. baumannii
isolates, local studies are rare and limited to a very narrow scope. Therefore, the target of the present

study was to draw a genetic map of the genes that code for the production of ESBLs in local isolates.
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MATERIALS AND METHODS

1. Acinetobacter baumannii ldentification

Swabs collected from 649 inpatients with burn-wound infections at a burn center in Al-Najaf
Province/ Iraq, from August 2022 to February 2023. According to laboratory identification steps, 68/
649 (10.5%) isolates were identified as A. baumannii [7].

2. Phenotypic Detection of ESBLs Production
Double Discs Synergy Test (DDST)

A bacterial inoculum was prepared for each test isolate based on the Kirby-Bauer method [8], and
then the suspension of test isolate was distributed on Muellr Hinton agar (MHA) (Oxoid-UK) using the
streaking method. The amoxicillin/clavulanate disc, 30ug was centered on MHA and four discs:
(ceftazidime-30ug), (ceftriaxone-10ug), (cefotaxime-30ug), and (aztreonam-30ug) (HiMedia-India)
were placed around it. A distance of 1.5 cm was left from the centers of the four discs to the center of
the amoxicillin/clavulanate disc, and then the streaked plate of MHA was incubated aerobically
overnight at (37+2°C) [9].

3. Genotypic Detection of ESBLs Production

Three primers were chosen for amplification fragments of 585 bp (blactxm), 931 bp (blarem), and
868 bp (blaswy). The primer pairs were: blacw-F-5'CGA TGTGCAGTACCAGTAA3' [10]/ R-
5'TTAGTGACCAGAATAAGCGG3'; blawem-F5'ATGAGTATTCAACATTTCCG3'/ R-
5'CCAATGCTTAATCAGTGAGC3'; blasuy-F-5'CTTTACTCGCTTTATCG3'/ R-5'CCAATGCTTAATCAGTGAGC3'
[11].

Ethical Considerations: The study was approved by the Burn Center in Najaf Governorate/Iraq.
Patients were asked for permission before taking samples, and the medical staff supervised the
collection of swabs from inpatients.

Statistical Analysis: The statistical software (SPSS-v24.0) was used to manage the data of the present
study.

RESULTS

Isolation and Detection Acinetobacter baumannii Isolates

According to microscopic, cultural, and biochemical characteristics, out of the 649 swabs, 203
(31.3%) isolates were identified as Gram-positive bacteria, 341 (52.5%) as Gram-negative bacteria, and
68 (10.5%) isolates were identified as A. baumannii. While 37 (5.7%) swabs showed no growth [Figure
1].
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Figure 1. Percentages of bacteria isolated from patients with infected burn wounds

Detection of B8-lactams Resistance in Acinetobacter baumannii Isolates

Twenty-two (32.4%) isolates were found able to produce ESBLs by using DDST, and these
producers were subjected to PCR technique for molecular detection of 8-lactams resistance encoding
genes. This technique identified that 15 isolates (22.1%) out of 68 A. baumannii isolates were carriers
of diverse patterns of ESBLs encoding genes, as follows: 3/ 22 (13.6%) isolates harbored single blaem
gene, 3/ 22 (13.6%) isolates carried single blacrxm gene, while 9/ 22 (41%) had blatem and blacrxv genes
together. But blasyy gene wasn’t detected in any isolates under study [Tables 1, 2, and 3] and [Figure

2].

Table 1. Detection of ESBLs production by phenotypic and genetic methods in 68 isolates of A. baumannii

ESBLs*"® ESBLs™¢
Method
n (%) n (%)
Phenotypic 22 (32.4) 46 (67.6)
Genotypic 15 (22.1) 53(77.9)

Table 2. Frequency of genes encoding the production of ESBLs in A. baumannii

Frequency of gene
No. of genes
Type of association
Genes type N= 15/ 22 (68.2%)
genetic association N= 15/ 22 (68.2%)
n (%)
n (%)
blarem 3(13.6) Single
blasuv 0 (0.0) Non 6(27.2)
blacrxm 3(13.6) Single
blatem + blacrxm 9 (41) Multiple 9 (41)
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Figure 2. Revealing of ESBLs-encoding genes in A. baumannii using PCR technique

Electrophoresis was used to separate the PCR products on an agarose gel weighing 0.750 g. For 1.5
hours, 70 Volts were used to conduct the electrophoresis. (A): lane 1-2 and 5-14: positive blacrxw gene,

lane 4: ladder; (B): lane 1: ladder, lane 2-13, 15-16, 18-19: positive blarem gene.



Table 3. The genotype patterns of 22 A. baumannii isolates that were phenotypically identified as ESBLs-
producers

No. Number of
Phenotypic Sex
ESBLs encoding genes : genetic patterns for
Isolate ESBLs [Male (M) and
ESBLs
code Detection Female (F)]
15/ 22 (68.2%)
N= 22 and age b/GTEM b/CICTXM bIGSHV

n (%)
2 + M, 46 + + - 1(4.5)
5 + M, 48 + + - 1(4.5)
9 + M, 39 + + - 1(4.5)
10 + M, 67 - + - 1(4.5)
11 + M, 56 + + - 1(4.5)
23 + F, 48 + + - 1 (4.5)
24 + F, 68 - + - 1 (4.5)

26 + M, 63 - - - 0.0

42 + M, 54 - - - 0.0

46 + M, 77 - - - 0.0

47 + M, 66 - - - 0.0
48 + F, 59 + + - 1(4.5)
50 + F, 55 + - - 1(4.5)
52 + F, 68 - + - 1(4.5)
54 + F, 36 + + - 1(4.5)
63 + M, 28 + + - 1(4.5)

64 + M, 71 - - - 0.0
67 + F, 79 + - - 1(4.5)

69 + M, 53 - - - 0.0

77 + M, 44 - - - 0.0
83 + F,57 + - - 1(4.5)
88 + M, 52 + + - 1(4.5)

Demographics of patients with wound infections caused by ESBLs- producers

It was noted in the present investigation that the ESBLs-producing A. baumannii isolates identified
by the phenotypic method had a higher frequency in males 14 (63.6%) than in females 8 (36.4%).
Interestingly, a high percentage of 7 (31.8) ESBLs-producers in the age group (40-50) followed by a
percentage of 5 (22.7%) in the age group (50-60) [Table 4].



Table 4. Demographics of inpatients with burn wound infections caused by 22 ESBLs-producing A. baumannii

isolates
ESBLs-producers among both sex
Patient | Age group (N=22) Total
profile (10-80) Female Male N=22 P-value
years 8 (36.4%) 14 (63.6%) n (%)
n (%) n (%)
20- 0(0.0) 1(7.1) 1(4.6) NS
30- 1(12.5) 1(7.1) 2(9.1) <0.077
Age
40- 3(37.5) 4 (28.6) 7(31.8) @ <0.0001*
group
50- 2 (25.0) 3(21.4) 5(22.7)  <0.0002*
year
60- 1(12.5) 3(21.4) 4(18.2) <0.076
70-80 1(12.5) 2(14.4) 3 (13.6) <0.068

NS, non significant. *signefecant at p < 0.05.

DISCUSSION

Over recent years, A. baumannii has been well-known to resist 8-lactams via activation of efflux
pumps, penicillin-binding proteins production, and production of different classes of 8-lactamases
[12]. Resistance to B-lactams by these pathogens was primarily found to be caused by the production

of B-lactamase enzymes that included carbapenemases, oxacillinases, and ESBLs [13].

Since the production of ESBLs was the most widespread phenomenon globally among strains of
nosocomial A. baumannii, the main focus of the current investigation was on the molecular aspect
responsible for encoding the production of ESBLs and contributing to their spread locally. In this study,
the ESBLs-producing isolates identified by phenotypic methods were 22 (32.4%), while the ESBLs-
producers identified molecularly were 15 (22.1%). It was expected and intuitive that there would be a
difference between phenotypic and molecular identification of ESBLs-producers because molecular
methods depend on selected primers to identify specific genes, which reduces the possibility of
diagnosing other genes that may be producing ESBLs. There is also the possibility of the existence of
ESBLs-encoding genes that have not been discovered or perhaps it will be covered up in the future. All
of these and other reasons make phenotypic methods practical for diagnostic and routine purposes,
but they are not the ideal method for ESBLs-genetic identification. In general, phenotypic methods
provide a predictive step for isolates carrying genes encoding ESBLs, and they also reduce the number
of isolates that are subjected to molecular assay. The complexity of molecular methods prompts
researchers to use phenotypic methods to reduce time, effort and cost in sorting positive and negative

ESBLs-isolates [14, 15].
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One of the interesting results in the present investigation regarding the isolation percentage of A.
baumannii by gender and age, it was noted that the prevalence of the pathogen among males is higher
than among females, specifically in the age groups (41-51) and (51-61) years. This is an indication that
males are more affected by A. baumannii infections, especially in the active age groups. These findings
agree with the results of many reports, and the study prepared by Ahmed et al [16] explained the
reasons for the exposure of males in active age groups to A. baumannii infections because males work
outside the home for long periods, which increases the possibility of their exposure to infection with
these pathogens. The reasons for males being infected with A. baumannii bacteria more than females
are due to the hormonal difference between the sexes. Studies have found that high concentrations
of testosterone in males have an inhibitory effect on the immune system and immune response [17].
Hadi et al [18] found that the difference in response to bacterial infections was due to differences in
pharmacodynamics, pharmacokinetics, and differences in biological processes, and may be
attributable to other factors such as social and cultural differences. A Chinese study found that
infections caused by ESBLs-producing A. baumannii were significantly more dominant among male
patients than female patients, regardless of the origin of the sample [19]. Bshabshe et al [20] found
that (63.81%) of the patients were males, while the percentage of females was (36.19%), and was also
found that the age group over 60 years was influenced by Acinetobacter species (47.62%). Yadav et al
[21] also found that the isolation rate of MDR- A. baumannii was 58.3% higher in males than in females,
which was 41.7%. Many studies have indicated that the distribution and spread of ESBL-producing A.
baumannii varies among regions of the world. The prevalence rate of this pathogen globally was
affected by various factors such as the age of patients and their immune response, the severity of the
infection, methods for determining pathogens, the length of stay for hospitalization, therapeutic
methods, and the widespread use of antibiotics in many preventive and therapeutic fields [22].
Antunes et al [23] and Alyamani et al [6] emphasized that the true causes of ESBLs are not specifically
known, and there is a wide possibility that they are underestimated as a result of the difficulties and
lack of capabilities in most local hospitals in discovering them. However, it is clear that producers of
ESBLs are widespread throughout the world and that the prevalence of these strains is increasing. In
order to detect the most important findings of the molecular identification of the genes encoding
resistance to 8-lactam antibiotics in the present investigation, this study revealed the prevalence of
blatem + blacrxv associative genotype in the local A. baumannii more than other genes. It was also
observed that the blawem and blacrxw genes were equal in number and relatedness in the ESBLs-
producers under study. In Iraq, it appears that the universal bla genes encoding ESBLs production are
common in A. baumannii strains, as it was found that the prevalence of (blasu+blarem) genes was 25%
and 8.8%, respectively [24]. In another study, it was recorded that 45% and 75% of A. baumannii test

isolates possess the blacrxm and tem genes, respectively [25].
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In countries neighboring Iraq, such as Iran, the prevalence of the blacrxm and blaem genes among
ESBLs-producers have been observed in 43.4% and 52.1%, respectively [26]. In another study from
Iran, 7.9% and 20% of the tested A. baumannii isolates were identified as carrying the blacrxm and tem-
1 genes, respectively [22]. In Turkey, the frequency of the blarem gene was found more common and
dominant, while it was found that the blasav gene was not the most influential gene among ESBLs-
producers [27]. In contrast to the current study, a Saudi study recorded that 58% of the ESBLs-
producers were carriers of the blasyy gene 20% of these isolates were carriers of blacrxm and no isolates
were found to carry the blarem gene [11]. In Saudi Arabia, the blacrxm (97.4%) gene was detected more
frequently than the blasyy (23%) gene, whereas the blarem gene was not identified at all [28]. 8-
lactamase type CTXM produced by strains of A. baumannii are plasmid-mediated and thus spread
widely and survive for a long time in hospitals. The blacrxw gene prevalence is affected by transportable
genetic factors such as: classes of integrons, transposons, different types of plasmids, and. 8-
lactamases encoding genes are easily transmitted through extrachromosomal elements and plasmids
increasing resistance to 8-lactams and reducing treatment choices against serious infections caused
by Gram-negative [29]. The genes encoding the production of ESBLs are often carried on transfer
plasmids between bacterial genera and species, in addition to having the ability to integrate genetic
elements coding for resistance to other antibiotics, which leads to increased virulence of the pathogen
and the possibility of treatment failure [30]. Infections caused by (ESBLs-producers) face increasing
therapeutic limitations. In addition to the increased risk of patients suffering from infections with these
strains being exposed to the possibility of treatment failure, increased stay of patients in hospital for
hospitalization, high costs of long-term care and treatment, and an expected increase in mortality rates
[31]. Consistent with this research, most CTXM enzyme-producing Gram-negative bacteria are
frequently related to other bacterial genera resistant to other 8-lactamases causing MDR. The blacrxm
gene has been shown globally to be involved in conferring acquired virulence traits on Gram-negative
bacteria such as resistance to 8-lactams and MDR [6]. In the past decades, SHV and TEM variants
appeared to be among the most universal types of ESBLs, but CTXM has recently shown an ability to

be more prevalent and dominant than other extended genes [32].
CONCLUSIONS

The frequency of a single blarem gene was equal to a single blacrxv gene among the tested isolates,
while the related genes: blacrxm and blarem were more dominant, whereas the blasyy gene was not
identified in any test isolate. The virulence of local ESBLs-producing A. baumannii lies in the fact that
they contain genes with global origins, which indicates their ability to spread just like global strains.
The increase in the frequency of linked genes is also of concern because the transfer of linked genes
indicates the role of MGEs in transferring resistance-coding genes at once, especially in hospital-

endemic strains that pose an additional burden on burn patients.
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Effect of Cocos nucifera oil on Iraqi strains of Leishmania in-vitro
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Abstract

Leishmaniasis is a disease spread by sand-fly vectors of Phlebotomus spp. It is classified as one of the 17 Neglected
Tropical Diseases (NTDs) by the World Health Organization (WHO). It is considered a major invasive parasite among
immunocompromised individuals. Leishmaniasis presents in various forms, including cutaneous leishmaniasis (CL),
visceral leishmaniasis (VL), and mucocutaneous leishmaniasis (MCL). The rate of manifestation is contingent upon the
species implicated and the immunological response elicited by the infection .To investigate the impact of different
concentrations of Medium-Chain Triglycerides (MCT) oil on the proliferation of promastigotes of Leishmania tropica
and Leishmania donovani, two types of promastigotes were subjected to in vitro analysis using chamber counting.
During the designated period of incubation, the specimens were subjected to incubation for durations of 24, 48, and
72 hours. The results of this study demonstrated a statistically significant decrease in the survival of promastigotes
when compared to the control group. The findings of this study revealed a notable inhibitory effect on the proliferation
of Leishmania tropica and Leishmania donovani promastigotes in vitro upon exposure to MCT oil. It is recommended
to conduct further investigations on the impact of MCT oil on amastigotes and to carry out in vivo studies in future
research endeavors.
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Introduction

Leishmaniasis is a disease that transmitted between animals and humans and is present
worldwide. It is recognized as a major public health concern in many nations across the world. As per
the World Health Organization (WHO), leishmaniasis is considered endemic in a total of ninety-eight
countries, posing a significant risk of infection to around 350 million individuals(1). According to the
officially documented data, there have been around 58,000 reported cases of visceral leishmaniasis
and 220,000 reported cases of cutaneous leishmaniasis on an annual basis. (2, 3). The primary medical
treatments for leishmaniasis encompass the utilization of sodium stibogluconate, an antimony-based
medication, and amphotericin B, an antifungal medication. However, these therapies are associated

with high costs and undesirable side effects, including abdominal pain, nausea, and anorexia(4, 5).

Regrettably, the therapeutic efficacy of these medications is currently being undermined due to
the emergence of clinical resistance in numerous regions worldwide. The emergence of drug resistance
has posed a significant challenge in the management of leishmaniasis in certain regions where the
disease is prevalent(6). Leishmania possesses well-established mechanisms for effectively entering
macrophages and is capable of controlling the advancement of phagosomes to facilitate parasite

growth and evade elimination(7, 8).

Hence, numerous botanical species have been evaluated for their potential therapeutic
applications in the treatment of parasitic ailments(9, 10). Such as the coconut (Cocos nucifera L., family
Arecaceae), holds significant importance as a fruit tree on a global scale. The primary utilization of
copra, which refers to the desiccated kernel, is for the purpose of extracting oil. The oil exhibits a
notable abundance of medium-chain fatty acids (MCFA) and advantageous digestibility. Various types
of coconut oil are derived from distinct components of the coconut using diverse extraction
methods(11, 12). Oil or fat is a chemical combination consisting of triacylglycerol molecules, where
glycerol is esterified with three fatty acids. A fatty acid is a type of monocarboxylic acid that consists

of an even number of carbon atoms ranging from 4 to 22(13, 14).

There are two types of coconut oil that can be derived from the meat of the coconut tree (Cocos

nucifera): coconut oil (also known as copra oil) and virgin coconut oil (VCO)(15, 16).

The parts that make up Cocos nucifera have many biological effects, such as killing parasites and
worms, reducing inflammation and pain, protecting cells from damage, fighting fungal growth,
bacteria, and cancer. Previous research has partly confirmed the plant's many uses, such as its ability
to relieve pain, fight arthritis, kill bacteria, lower fever, get rid of parasites, stop diarrhea, and lower
blood sugar. Furthermore, various other qualities have been observed, including antihypertensive,

anti-inflammatory, antimicrobial, cardioprotective, antiseizure, antioxidant, cytotoxicity, vasodilation,
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hepatoprotective, nephroprotective, and anti-osteoporosis effects. The pharmacological effects of
Cocos nucifera change depending on the specific ingredients present in each portion of the plant under

evaluation(17, 18).

In some studies, the ovicidal and larvicidal activity of Cocos nucifera butanolic and aqueous
extracts against Haemonchus contortus was assessed, revealing that the butanolic extract exhibited
complete ovicidal activity at a rate of 100%. The larvicidal effects of the tested substance were
observed to be 81.30% and 99.80% at the concentrations of 65 mg/ml and 80 mg/ml, respectively(19,
20). Several studies have demonstrated the efficacy of husk fiber extract enriched with polyphenolics
in exhibiting leishmanicidal activity against both mouse macrophages and promastigotes of the
Leishmania amazonesis species. The obtained results indicated a minimum inhibitory concentration
(MIC) value of 10 pug/ml. Additionally, a significant rise of 182% in the production of nitric oxide was
seen in comparison to macrophages that were not subjected to any treatment (21, 22). Furthermore,
the finding suggests that the fiber derived from the husk of Cocos nucifera has the potential to serve

as a therapeutic remedy for leishmaniasis (23, 24).
Materials
1. Preparation of Medium-chain triglycerides (MCT) oil

The medium-chain triglycerides (MCT) oil was acquired from NOW Food, a company based in
America. The structural representation of the molecule may be observed in (Figure-1). The stock
solution was prepared by dissolving 3 ml of MCT in 97 ml of dimethyl sulfoxide (DMSO), following the
guidelines provided by the manufacturer. Various concentrations of MCT were produced from the

stock solution, specifically at concentrations of (50, 25, and 12.5) pug/ml.

Figure 1. MTC oil structure (25)
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2. Cultures of procyclic promastigote for Leishmania tropica and Leishmania donovani

The Leishmania tropica promastigote isolate, which underwent PCR testing in 2016, was donated
by the Dep. of Biology/ College of Science/ University of Baghdad(26). The Leishmania donovani
(MHOM/1Q/2005/MRU15) isolate was obtained from a patient who had been clinically diagnosed with
visceral leishmaniasis. This isolate was generously given by the Medical Research Unit of the College
of Medicine, Al-Nahrain University (27).The procyclic promastigotes of both strains (Leishmania tropica
and Leishmania donovani) were grown in RPMI-1640 medium (Roswell Park Memorial Institute)
(HiMedia Laboratories, India). The medium was made in accordance with the manufacturer's protocol
at a pH of 7.4. It was supplemented with 10% heat-inactivated fetal calf serum (HIFCS), 100 IU/ml of
penicillin, and 100 pg/ml of streptomycin(pen/strep). The culture of parasites was maintained at a
temperature of 26°C for a duration of 48 to 72 hours in order to facilitate the exponential growth of

promastigotes(28).
3. Promastigote Proliferation

The investigation of promastigote proliferation involved the direct quantification of cell numbers
by growth inhibition analysis. The promastigotes in the stationary phase, at a concentration of 1x10°
promastigotes/ml, were collected in complete RPMI-1640 medium supplemented with 10% fetal calf
serum (FCS) at a temperature of 26°C. Subsequently, 1 x 108 procyclic promastigotes/ml of the parasite
were added into 8 universal vials, each containing 2 ml of RPMI-1640 medium. Different
concentrations of MCT oil (50, 25, and 12.5) pug/ml were added to the respective test groups. The
control group was treated with a compound solvent known as pentostam. The estimation of parasite
proliferation involved the quantification of viable motile forms using a Neubauer® chamber at various
incubation periods, specifically (24, 48, and 72) hours. The experiment was conducted three times for
each test. The quantification of promastigotes was performed using a light microscope and a chamber.
The total concentration of procyclic promastigotes per milliliter was determined using the following
equation(29):

Number of cells =x = w X 10%X 2 X sample dilution

A, B, C, D are the 4 squares of chamber.

4. Statistical Data
The Statistical Analysis System (SAS) application, namely the 2018 version, was employed
to identify the impact of various factors on the study parameters. The Least Significant Difference (LSD)
test, which is a component of the Analysis of Variance (ANOVA), was employed in this study to

effectively compare the means(30).
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A B
Figure 2. Leishmania spp. Procyclic promastigote under light microscope
A. Procyclic promastigote culture before treatment (40x)
B. After 48 hours of treatment with MCT oil (10x)

Results and Discussion

The cytotoxicity of MCT oil was evaluated against procyclic promastigotes of Leishmania tropica
and Leishmania. donovani strains from Iraq. The objective was to investigate the impact of MCT oil on
the proliferation of procyclic promastigotes in Leishmania tropica and Leishmania donovani.
Microscopic analysis revealed a significant decrease in the overall number of promastigotes over the

course of the study, as depicted in Figures 2(A and B).

The findings of the study revealed statistically significant variations (p > 0.05) in the anti-
leishmanial activity between the experimental and control groups for two species, namely
promastigote Leishmania tropica and Leishmania. donovani, at different time intervals (24, 48, and 72)
hours. In (25 pg/ml) concentration for three periods (24, 48, and 72) hours there was a non-significant
difference between treatment groups in the percentage of proliferation for Leishmania tropica. While
in Leishmania donovani, there was no significant difference in the (12.5) pg/ml concentration (Table

1 and 2) and (figure 3 and 4).

Table 1. Effect of treatment concentration, time in MCT of Leishmania tropica

Test /MCT 24h. 48h. 72h. LSD value
50 pg 15% 17% 10% 5.94 *
25 ug 6% 10% 5% 5.11 NS
12.5 pg 33% 30% 25% 6.74 *
Control/Pentostam 24h. 48h. 72h. LSD value
50 pg 45% 26% 20% 7.44 *
25 ug 40% 40% 33% 6.72 *
12.5 pg 20% 15% 12% 6.93 *
LSD value 8.72* 8.37 * 7.66 *
* (P<0.05).
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Table 2. Effect of treatment concentration, time in MCT of Leishmania donovani

Test /MCT 24h. 48h. 72h. LSD value
50 pg 41% 33% 20% 7.92 *
25 pg 50% 65% 30% 8.22 *

12.5pug 15% 13% 10% 5.19 NS
Control/Pentostam 24h. 48h. 72h. LSD value
50 pg 25% 30% 36% 6.58 *
25 ug 20% 28% 40% 8.06 *
12.5 pg 32% 25% 35% 6.17 *
LSD value 7.51 9.46 * 7.91 ---
* *
* (P<0.05).

MCT of L. tropica

12.5 pg
Test / MCT

Control /Pentostam
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MCT of L. donovani

12.5 ng
Test/ MCT Control /Pentostam

Figure 4. Effect of treatment, concentration, time in MCT of Leishmania donovani

The existing therapeutic interventions for leishmaniasis have become largely obsolete due to
several drawbacks. These include the inherent variability in drug sensitivity among the seventeen
Leishmania species that infect humans, the development of resistance to pentavalent drugs in regions
with high disease prevalence, and reduced effectiveness in individuals with compromised immune
systems, particularly those co-infected with HIV. Additionally, these treatments are associated with
serious complications such as cardiotoxicity, pancreatitis, hepatotoxicity, nephrotoxicity, and
prolonged hospitalization requirements(31, 32). Therefore, in the present study, the antileishmanial

activities of MCT oil were assessed.

Coconut oil is frequently categorized according to its method of production, either as
unprocessed (virgin coconut oil, obtained through hot pressing or cold pressing) or as refined. The
commonly employed hot (heated to around 40 °C) and cold (at room temperature) methods are
frequently utilized for the extraction of oil from freshly harvested and moist coconut (Cocos nucifera)
fruit (33). The therapeutic properties of C. nucifera encompass its utilization as an antiviral agent (34),
a hepatoprotective agent (35), an antioxidant, an antibacterial agent (36), a cardioprotective agent, an
anti-protozoal agent, and an immunomodulator (21). Bhalla et. al. (2017) assessed the leishmanicidal
effectiveness of C. nucifera extracts, whereby they observed that SSG exhibited inferior healing efficacy
in relation to drug-induced toxicity in the treated mice. Therefore, the findings of this research offer
valuable insights into the potential of plant-derived medications for the efficacious management of

visceral leishmaniasis while minimizing adverse effects (37).

According to Tayler et. al. (2019) study on C. nucifera, the leaf had a moderate amount of efficacy
against the Plasmodium falciparum parasite when they tested the husk, pulp, leaves, and milk on

parasites and a breast cancer cell line. Contrary to the results in the literature, the husk in our hands



exhibits very little activity. The two coconut plantations' different environmental conditions might be
to blame for this difference because they might have produced different metabolites. The leaves of
Cocos nucifera from Punta Patio demonstrated a little anti Plasmodium falciparum action that called
for further study(38, 39). Furthermore, coconut oil is a naturally occurring substance that has notable
anti-Cryptosporidium properties and shows potential for reducing the occurrence of dysplastic
alterations in cases of chronic cryptosporidiosis(40, 41). Also, in another study for the development of
natural therapies from coconut oil extracts, which were found to have potential therapeutic efficacy
against Cryptosporidiosis(42). This aligns with studies that have demonstrated the anti-parasitic effects

of coconut oil against Leishmania spp., P. falciparum, and P. berghei (43, 44).

Regarding the dietary impact of MCT oil on immune function, current research has
demonstrated that MCT oil stimulate human neutrophils. This is evident from their impacts on
respiratory burst(45), expression of adhesion and degranulation markers(46), as well as functional

consequences like migration(47) and phagocytosis(48).

Further research investigated the antiparasitic and anticancer properties of some constituents
derived from the coconut plant. We have demonstrated that a concentration of 10 ug/ml of a leaf
extract consisting of a 2:1 ratio of dichloromethane to methanol can selectively hinder the proliferation
of the parasite responsible for the most lethal variant of human malaria, P. falciparum, to a minimum

of 50% compared to the control group(38, 49).

The conventional application of C. nucifera for treating gastrointestinal parasites and the
identification of condensed tannins in the ethyl acetate extract of liquid from green coconut husk fiber
(LGCHF) observed in laboratory animals provide a valid basis for evaluating the extract's anthelmintic
activity in live subjects. If the ethyl acetate extract derived from LGCHF has shown no efficacy against

sheep gastrointestinal nematodes(50, 51).
Conclusion

MCT oil showed an effective leishmanicidal activity against the two forms of the Iraqi strain of

Leishmania tropica and Leishmania donovani, for in vitro promastigotes.
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Studying the effect of some natural materials on the germination and growth of chickpea
plant (cricer arietinum L.)
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Abstract

A laboratory experiment was carried out in one of the laboratories of the horticulture department, college of
agriculture, Al-qadisiya university, during the spring season of the year 2023, with the aim using environmentally
friendly natural materials instead of chemical fertilizers and studying their effect as fertilizer for chickpea plant (cricer
arietinum L). Acomplete randomized design (CRD) was used with three replications and one factors, as the treatments
included (T1 control distilled water, T2 banana peels fertilizer, T3 eggs shell fertilizer and T4 mixture of two fertilizers.
Results showed that the treatment of the plant with mixture natural fertilizer gave agood result compared to the

control treatment 100% ,while it gave the lowest germination rate when the control treatment 91.6 % without
significant differences.The results were also the highest in the number of branching of the root of the seedling and in
the same treatment 18.6 branch ,while the comparison treatment gave the lowest number of branch and reached 14.3
branch without significant differences .the length of the root stock and feather ,its dry weight and the strength of the
seedling also had the highest rates when theT4 treatment reached 12.1 cm ,4cm ,0.299 mg .0.322 mg and 1.7000
respectively ,with significant differnces ,while the rates were lower when the control (T1 treatment )Jthe comparison
an ounted to 5.5 cm ,2.3 cm 0.142 mg 0.133 mg and 726.0 resectively.
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Introduction

Most farmers frequently use chemical fertilizer in agriculture in order to meet their needs
market crops. These fertilizers may contain many chemicals that are harmful the environment in a big
way (Abdel latif,2022) and since the problem of household waste pollution is problem that threaten
the existence and health of humans and form this standpoint, we as researchers can address them,
these problems are solved by using household waste as natural organic fertilizer instead of chemical
fertilizers. Many people throw away fruit peels without knowing that they are getting rid of a treasure
costly. bananas are a popular tropical fruit that may people enjoy, and it is customary to get rid of
them, the peel of fruit after eating it, as the banana peel contains a group of important elements,
including phosphorus, calcium and magnesium with high percentages of minerals that constitute good
nutrition for plants and it is important for building healthy roots and buds, strengthening stems and
producing flowers and fruits as well as supporting healthy in all aspects. Banana a peel contains
potassium as a fertilizer for plants which contributes to strengthening their roots, and also potassium
helps in making water and nutrients well distributed in the spaces in regulating plant enzymes and
making them all grow more vigorously (Decan,2021).it also improves soil properties with continued
use and decompose slowly ,providing the plant with it needs periodically unlike chemical fertilizers
which release all of their content into the soil at once and a large portion of it is lost ,it is wasted with

irrigation water,

While egg shells are great addition to most gardens and house plants because they contain
calcium carbonate, which is needed for plant growth and whether the eggs are red or white it contains
for potassium and phosphorus, gardening experts recommend adding crushed egg shells to any plant

or garden to use as fertilizer and as an insect and pest repellent (Awad,2023).

The chickpea plant Cicer arietinum L. is an annual plant of the pea family and is characterized
by being rich in fiber and protein and a source of iron, phosphorus, folic acid and nutrients (Hammed
,2022). The other as its seeds contain 18-30% protein ,73% carbohydrates and 1.5 -6 % fat (Hays and

Mohammed ,2015) and (Kashamal,2021). it is considered one of the crops.

An important legume adapted to the conditions of arid and semi-arid regions of the world due
to its ability the crop absorbs water from the soil very efficiently because it has a deep root system .it
can reach water located deep in the soil (Jan ,2010). And it’s believed it was first planted in the fertile
crescent region between the Tigris and Euphrates rivers for 7,000 years ago, AD. then Syria and turkey

approximately 5450 BC.M (Saxena and Singh ,1999).

Itis a plant legumes are used in human and animal nutrition and are used in many food industries

and medicinal and the continent of Asia is more specialized in growing this crop because of its
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suitability to the conditions environmentally. the percentage of cultivated area reached 92% of total
cultivated area globally, India ranks first in global production at 70%, followed by Pakistan and turkey.
the kingdom of morocco is at the fore front of the Arab countries in chickpea production followed in

importance by Syria (charly ,2008)

And due to lack of research and the studies in this field, so the aim of this studding was to use
natural nutrient from materials or household waste and knowing its effect on chickpea plant in the
laboratory and which is better than other materials as a way to preserve the environment or reduce

the harmful effects of waste and materials chemical.
Materials and Methods

The experiment was conducted in the laboratories of the horticulture department/collage of
agriculture /Al-Qadisiyah university for the purpose of study the effect of some household waste

(natural materials) on the germination and seedling growth of chickpea (cicer arietinum L.)

The experiment included four treatments. T1 representing water distilled treatment (control),
T2 treated with banana peels, T3 treated with egg shells and T4 represented a mixture from (T2+T3)

with three replicates for each treatment using a randomized design complete (CRD).

prepare liquid nutrient: Preparing banana peels collected a quantity of banana peels, then soak
the fresh banana peels in water for five days, then water saturated with beneficial elements from
banana peels is used to treat the seeds of plant by sprinkling or soaking (Arab organization for industrial

development and mining ,2019).

Preparing egg shells a quantity of egg shells was collected and the shells were broken into pieces
then put them in a small bowl. add half a liter of water to the bowl containing the peels .it was left for
5 to 6 days, after which the existing water was used to germinate the chickpea seeds by spraying or

wetting (Arab organization for industrial development and mining ,2019).
Seed Treatment: Seeds brought from agricultural offices were cleaned of impurities.

Agriculture: Chickpea seeds were planted after soaking them liquid natural fertilizer prepared
with data 19-3-2023 in sterile glass petri dishes with a diameter 10 cm, 12 plates and a container on

filter paper (5 seeds) in each dishes with three replicates according to the exact design (CRD).

After the germination process, the seedlings were liquid nutrient and irrigation continued
throughout the planting period the control treatment was irrigated with distilled water in order to

compare the results, and two weeks after planting it was taken the following measurements:
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1. Germination rate: calculated according to the following equation (germination
percentage=number of sprouted seed /total number of seeds x 100%) (Muhammad and
Moayed, 1991)

2. Root and shoot length: the length of each them was measured with a graduated ruler and
average extracted (hammand and kermer ,2009)

3. Dry weight of root and shoot (mg): after drying, weight an electric balance the dry weight was
extracted.

4. Number of root branches: this is done by calculating the root branches of each plant

5. Seedling strength: it was calculated using the following equation:

Seedling strength =germination percentage % (root length + shoot length)

(Abdul Hussein, etal.,2016)

A Statically analysis: the data were analyzed statically for the studied characteristics according

to Duncan’s polynomial test at the level probability 5%.
Result and discuss

Table 1 show that there were no significant differences in the percentage means with different
treatments, there was a noticeable increase in germination rates if treatment T2 and T4 gave a value
of 100%, while treatment T3 gave a rate of 92%. The control treatment had a germination rate of
91.6%. Table 1 also, show that there were no significant differences in the average number of branches
root that were reached the highest number of branches in treatment T2, T4 which was 18.3 branch
and 18.6 branch, respectively. And table 1 indicate to significant differences in the average root length
with variation of treatment. The treatment T4 gave the highest value of 21.1 cm, which did not differ
significantly for the T2 treatment, which gave a value of 11.5 cm compared to the comparison

treatment, Tlwhich gave the lowest average was 5.5 cm.

There were no significant differences between the average length of the feather for chickpea
plants there was a noticeable increase in the length of the shoots, reaching the highest value at

treatment T2, T4 (4.7 and 4.8cm) respectively.
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Table 1. effect of natural materials on some growth indicators of chickpea plant seedling.

Treatment Germenation No. of radicle Radicale lenghth Plumule lenghth
of percentage % branches
T1 916 a 143 a 5.5 2.3 a
T2 100 a 18.3 a 11.5 47 a
T3 92 a 16.3 a 6.7 30 a
T4 100 a 18.6 a 121 48 a

An adjective that has similar letters this means are no significant differences between the means,while
different letters means there are significant differences between the means ,At the probability level 5%
according to duncan’s multinominal test.

Table 2 show that there are a significant difference between the average root dry weight, the

highest dry weight reached 0.299 mg in the T4 treatment and 0.268 mg in the T2 treatment, without

a significant differences between the two treatments compared to the comparison treatment T1,

which differed significantly from the previous two treatments gave the lowest root dry weight of 0.142

mg.

Show it also, that there is a significant difference between the average dry weight of plumule.

The highest dry weight of chickpea seedling reached 0.322 mg in the T4 treatment, while it gave the

comparison treatment T1 had a minimum dry weight of 0.133 mg with significant difference.

Table 2 indicate that there are significant differences in the average seedling strength of plant

chickpea had the highest value in the T4 treatment and the lowest value in the T1 treatment (control).

Table 2. effect of natural materials on dry weight and growth seedling of chickpea plant

Treatment Dry weight of radicle Dry weight of plumule Power growth of seedling
T1 0.142 b 0.133 b 726.66 a
T2 0.268 a 0.162 bc 1.6300.0 b
T3 0.173 b 0.175 ¢ 881.66 a
T4 0.299 a 0.322 a 1.7000.0 b

An adjective that has similar letters this means are no significant differences between the
means,while different letters means there are significant differences between the means ,At the
probability level 5% according to Duncan’s multinominal test.
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The reason for the increase in T4 and T2 treatment is most likely due to the fact that banana
peels and egg shells contain some important nutrients (essential nutrients) in fertilizer. that plant
needs for growth ,as banana peels contain a high percentage of magnesium ,potassium ,calcium
,phosphorous and sulfur .also , which is needed for plant growth These substances are considered
beneficial minerals for plant growth ,as they support the plant in performing chemical and metabolic
process and also enhance the transfer of plant cells (Hikal ,2022) .while egg shells contain calcium
carbonate, that help lower pH level of soil and make the environment more pleasant alkaline ,which
is preferred by many crop-producing plants (Awad,2023) .This agrees with researcher Abo EI-Enin

,et.al.,2015 on wheat plant so ,using banana increased the productivity of plant.

Conclusion

We conclude from research that the use of natural materials (egg and banana) has given good
growth results using a mixture of banana peels and egg shells had the highest results for chickpea

seedling growth indicators.

Recommendation

We recommend using other environmentally friendly natural materials instead of harmful
chemicals for the environment in the agricultural field. And apply the idea of research in the field

instead of laboratory application to obtain the best results
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Abstract

A significant number of bacteria residing in the mammalian intestinal tract inhabit the surface of the intestinal lining.
These microorganisms serve crucial functions in numerous physiological processes such as digestive and metabolic
processes, Control and regulation of the immune system, Utilization of energy, Growth of the mucosal lining, and the
preservation of protective barriers (Sun and Chen 2019).

The human digestive system hosts a wide range of microorganisms, which encompasses beneficial intestinal microflora
and intestinal parasites. This research investigates the intricate relationship between these two groups in the context
of human digestive health. While beneficial gut bacteria have a crucial function in aiding digestion as well as
maintaining overall health and wellness, intestinal parasites pose a persistent challenge to this delicate balance.
Intestinal parasites are a assortment of varied protozoa and worms that can cause a wide range of health problems,
specifically in areas with inadequate hygiene and restricted entry to medical care. Efforts to control these infections
include both treatment and preventive measures, underscoring the importance of public health initiatives and ongoing
research in combatting these parasites.

Aim of study: This study examines the fundamental mechanisms that govern the dynamic interaction between
beneficial bacteria and intestinal parasites, shedding light on instances of mutual cooperation and potential conflicts.
Helpful microbes contribute to absorption of nutrients, control of the body's defense system, and protection from
harmful invaders. Conversely, intestinal parasites can disrupt these processes, leading to infections and compromised
health.

Gaining a deeper understanding of the equilibrium between these microorganisms is essential for comprehending their
collective impact on human digestive health. This research investigates the consequences of this interaction, both
advantageous and disadvantageous, on overall well-being, and takes into account potential therapeutic approaches to
maintain a harmonious gut microbial community. As we navigate the complexities of this dynamic relationship, we
gain valuable insights into the preservation and restoration of digestive well-being amidst microbial diversity and
potential challenges.

Key Words Mutual Cooperation ; Beneficial Gut Bacteria ; Host-Parasite Relationships ; Parasitic Infections ; Probiotics
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Introduction

The growing importance of microbiota research positions it as a pivotal domain with the
potential to contribute significantly to the battle against parasitic diseases and the advancement of

future disease treatments.

The diversity in microbiota composition among individuals underscores its fundamental role in
maintaining overall health. Disturbances in microbiota equilibrium have been associated with a
Comprehensive range of health issues, encompassing autoimmune disorders, diabetes, cardiovascular
ailments, and even mood disorders such as depression. Intriguingly, parasites, which rely on a host for

their survival, intricately interact with various elements of the microbiota.

Intestinal parasitic infections present a formidable global health dilemma, predominantly
affecting underprivileged communities in numerous developing regions. Despite the implementation
of various preventative measures to control these infections, there is a notable absence of uniform

approaches to diagnose and tracking the frequency of intestinal parasitic infections.

Interactions among Intestinal Microorganisms and Parasites

The relationships among intestinal microorganisms and parasites represent a dynamic as well as
complex relationship within this gastrointestinal tract. These interactions have profound implications
for both host health and disease. Gut bacteria, also known as the gut microbiota, play acrucial function
in diverse physiological functions. Conversely, parasites are organisms that inhabit a host's body to

obtain nourishment and cause diseases in the process.

Understanding how gastrointestinal flora and parasites interact is essential for unraveling their
influence on the host's overall well-being. These exchanges can influence immune reactions,
inflammation, and the balance of microorganisms residing in the gastrointestinal tract This intricate
interaction has implications for the development and treatment of various diseases, making it a subject
of increasing importance in research in the biomedical field. Within this framework, exploring the
processes and results of these interactions can supply meaningful observations into host-parasite
relationships and their wider consequences for health. There are numerous instances that illustrate

this interaction.
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Figure 1. Helminthes and Bacterial Microbiota ((Llinds-Caballero and Caraballo, 2022)

The beneficial microorganism Enterococcus faecium SF68 was found toenhance the generation
of particular antibodies against Giardia intestinalis in the intestines of infected mice. This immune
response included an elevation in the production Giardia-specific IgA immunoglobulins in the
intestines and IgG antibodies in the blood. Additionally, there was an increase in the Proportion of
CD4+ T cells in the intestinal lymphoid tissue and spleens of mice nourished with SF68 (Benyacoub et

al., 2005).

Moreover, Blastocystis has been implicated in altering the inflammatory status of the intestine,
potentially causing gastrointestinal symptoms. However, it additionally performs a crucial function in
preserving gut health by enhancing bacterial variety and abundance. There is a connection between
Blastocystis and alterations in the composition of the intestinal flora.,as indicated by exchange in the
Firmicutes to Bacteroidetes proportion. Research has indicated that in people with a diagnosis of
irritable bowel syndrome those who also possess an Blastocystis infection , there is a significant
reduction in the bacterial strains Bifidobacterium and Faecalibacterium prausnitzii, which having anti-
inflammatory characteristics. Lactobacillus species have been noticed to decrease the occurrence of

Giardia, while their bacteriocins inhibit parasite attachment. (Beyhan and Yildiz, 2023).

Helminthes have also been related with shifts in microbiota composition, from the Bacteroidetes
to the Firmicutes and Clostridia . Chronic Trichuris muris infection, for example. Results in reduced
microbial diversity within the gut microbiota. And can negatively impact enhanced growth and
improved nutrient utilization. These helminthes infections can indirectly influence Influencing the
emotional state of children and conduct by impacting the microbiota. normal flora in the intestines
have been found to reduce vulnerability to Giardia lamblia infection These beneficial bacteria may
provide protection against infection and promote digestive health (Alak et al., 1999; Singer and Nash,

2000).
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Lactobacillus changes in the amounts of Escherichia coli, and Bifidobacterium and decrease the
intensity related with the infection because increased levels of Lactobacillus in the intestines diminish

the Probability of the parasite establishing in the digestive system (John et al., 1997).

Research has also shown a association between the quantities of some bacteria and the
existence of the Entamoeba histolytica in t children who have dysentery. changes in Escherichia coli,
Bifidobacterium, and Lactobacillus level were notice within the intestines of infected children,
suggesting that E. histolytica induces modifications in the dominant bacterial species within the

digestive system (AlSalim and Hassen, 2023).

moreover, probiotics, including extracts from Lactobacillus acidophilus bacteria, have been
discovered to hinder the attachment and proliferation of Giardia in studies conducted in a laboratory
setting These probiotics reduce reduce parasite density and alleviate intestinal damage in Giardia-

infected mice, particularly through the action of bacteriocins (Yuan et al., 2021).

In summary, these findings emphasize the effectiveness of certain probiotics in averting the
attachment and growth of harmful organisms in the intestines, such as the Giardia parasite. These

probiotics can play a beneficial role in promoting digestive system health.

The relationships between bacteria and cells lining the gastrointestinal mucosa are critical in
infection of Irritable Bowel Syndrome and its associated symptoms. studies have suggesteda potential
role for the protozoan Blastocystis, which is highly prevalent in IBS patients, in altering the composition

of the gastrointestinal microbiota (Olyaiee et al., 2022).

In one study, 16S ribosomal RNA sequencing was used to investigate the dynamics of gut
microbiota at many stages of T. spiralis . The results suggested that certain microbial groups, including
Proteobacteria and Ruminococcus, might contribute inflammation of intestine by producing ceramides
following T. spiralis infection. The gut microbiota was found to play a role in ejecting parasites through
Participation in Immunity related to mucous membranes and the promotion responses mediated by
Th2 cells, with key factors including CD4+ T lymphocytes, interleukin-4 (IL-4), and secretory
immunoglobulin A . These findings provide valuable Understanding of the intricate relationships
among parasites, the microbial community in the gastrointestinal tract, and the organism, significantly

advancing our understanding of host-parasite interactions (Li et al., 2023).

The interaction between intestinal parasites and bacteria can range from equilibrium to
competition. Active protozoan invasion can modify the interaction between the host and its resident

microflora, potentially leading to dysbiosis and inflammatory disease. On the other hand, the
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microbiota can control the settlement, multiplication, and virulence of parasites, influencing the

outcome of infection.

There are several hypotheses that can explain the limited impact of beneficial bacteria on the
growth of harmful organisms (Leung et al.,2018) including parasites. This is achieved through
preventing their attachment, metabolic interactions, competition for space, competition for
nutritional resources, and stimulation of the host immune response(Dai et al.,2019). Consequently,
this gives rise to what is known as microbiota colonization resistance (Dodge et al,2021)On the other
hand, harmful organisms have evolved counterstrategies to expand their populations and increase

their virulence to cause infection(Estrela et al.,2021).

Studies indicate that infection with worms like Schistosoma can cause changes in the
composition and function of the intestinal microbiota. Additionally, the removal of intestinal bacteria
through antibiotic treatment in mice led to a slight increase in worm burdens in secondary infections,
suggesting that the microbiota influences the effectiveness of the immune response against worm
infections. The microbiota appears to impact the Th2 immune response, which is crucial in defending

against parasitic worms) Cinzia,2023).

the study examined the impact of two probiotic mixtures on the interaction with the parasitic
worm Oesophagostomum dentatum in pigs. The first mixture was Bacillus amyloliquefaciens, Bacillus.
subtilis, and Enterococcus faecium (BBE), while the second mixture contain of Lactobacillus rhamnosus
LGG and Bifidobacterium animalis subspecies Lactis Bb12 (LB). The use of these mixtures aimed to

investigate their effects on the parasitic worm's motility and their impact on immune responses.

The results of using the first mixture (BBE) showed alterations in bacterial diversity in the colon
and feces, with an improvement in the balance of Bifidobacterium bacteria. Additionally, it led to a
reduction in the expression of genes associated with Type 2 inflammation and mitigated the impact of
the worms on the lymphocyte ratios in the ileo-cecal lymph nodes, restoring them to their normal
levels. BBE also decreased the secretion of inflammatory cytokines. While, the second mixture (LB)
exhibited a strong effect on changing the bacterial composition in the colon and significantly

influenced the expression of genes associated with inflammation.

That is mean the first mixture (BBE) showed effects on bacterial diversity, immune gene
expression, and mitigating the impact of parasitic worms, while the second mixture (LB) had a notable

influence on bacterial composition and gene expression related to inflammation. (Laura et al.,2021)

The study, which investigated the impact of cystic echinococcosis (CE) infection on the gut
microbiota of mice, revealed changes in the bacterial composition in the intestines of infected mice.

Specifically, certain bacterial families, such as Streptococcaceae, and the genus Streptococcus, showed
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an increase in abundance in the intestines of infected mice. Additionally, the study observed a

decrease in bacterial diversity in the intestines of infected mice compared to healthy mice.

Furthermore, the research indicated that the parasitic infection influenced changes in metabolic
pathways related to the gut microbiota. These findings suggest that the interaction between the
parasitic infection and the gut microbiota can lead to alterations in the bacterial composition and

metabolic pathways in the host's intestines.) Patrick,2022).

In a study conducted by Francisca(2015), who performed an experimental infection of mice with
the intestinal helminth Trichuris muris, the study revealed that the infection of mice with this parasite
leads to significant changes in their gut microbiome. The diversity and abundance of bacteria,
specifically Parabacteroidetes, Prevotella, and Bacteroidetes, decreased. Microbial disturbances were
associated with a substantial decrease in the levels of vitamin D derivatives. Additionally, the infection
led to a reduction in the breakdown of plant-derived carbohydrates involved in amino acid synthesis.
Conversely, a significant increase in the number of amino acids was observed. These findings highlight
the intricate interplay between helminth infection and the host's gut microbiome, impacting

nutritional metabolism and amino acid composition.

In another study conducted on Trichuris muris, intestinal nematoda of mice, the diversity of the
bacterial community was studied. By comparing the diversity using beta diversity analysis among those
infected with the parasite, individuals free from infection, and those treated with anthelmintic drugs,
the results indicated that parasitic infection could influence the composition of the intestinal bacterial
community. The most notable impacted bacterial families were Leuconostocaceae and

Bacteroidaceae.(Jenkins et al.,2017).

In another study that investigated the microbial composition in the bile and intestines of
hamsters infected with the parasite Opisthorchis viverrini, a parasite that can lead to
cholangiocarcinoma in humans, it was observed that the infection with the parasite affected the
microbial biodiversity in the hamster's digestive system. Certain bacterial families such as
Lachnospiraceae, Ruminococcaceae, and Lactobacillaceae increased, while others such as
Erysipelotrichaceae and Eubacteriaceae decreased. The study suggested that the parasite and its
associated microbes may collaboratively contribute to enhancing a distinctive immune response,
consequently promoting inflammation and the formation of scars around the bile ducts. This scarring

is considered an early stage in cholangiocarcinoma.) Plieskatt et al.,2013).
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Cooperation and Mutual Benefits

Cooperation and mutual benefits in biology are intriguing phenomena where various organisms
interact for mutual advantage. One area of interest involves the relationships between gut bacteria
and parasites, challenging the traditional view of parasites as solely harmful invaders. Emerging
research shows instances in the human gut where gut bacteria and parasites engage in mutually

beneficial relationships.

This concept prompts exploration of nuanced dynamics. Instances of cooperation between gut
bacteria and parasites are essential, sometimes benefiting the host. These relationships take various

forms, aiding in parasite expulsion or regulating the host's immune response.

In this discussion, we'll explore specific examples where certain gut bacteria assist in parasite
expulsion or modulate the host's immune system, promoting the host's overall health and well-being.

This focus on the balance within the gut microbiome and its impact on host-parasite interactions.

Recent research on the microbiota that have been infected with Trichuris spp. Has suggested a

link between the existence of Trichuris parasites and alterations in the composition of the microbiota.

Cutting-edge methods like metagenomic analysis have recently shown that parasitic worms
such as Trichuris spp. can coexist with bacterial communities containing Bartonella. Furthermore,
potentially pathogenic bacteria like Clostridium, Aeromonas, Escherichia, Salmonella, Rickettsia, and
Mycobacterium have been detected alongside them. This raises concerns about a potential new risk
to humans if these nematodes become vectors for transmitting novel diseases. Consequently, it is
essential to acquire a more profound insight of the interplay between parasites and bacteria. (Garcia

etal., 2022).

Conclusion

Our exploration into the complex relationship between gut bacteria and gut parasites unveils a
fascinating interplay of cooperation, conflict, and mutual influence within our digestive systems. While
traditionally viewed as adversaries, these microorganisms and parasites engage in a dynamic
partnership that significantly impacts our health. Beneficial gut bacteria, our allies, play a vital role in
promoting digestion, boosting our immune system, and maintaining a balanced microbiome. They act
as guardians of our gut, ensuring its harmony and functionality. Conversely, intestinal parasites disrupt
this equilibrium and present health challenges. They can trigger infections and various issues.
However, it's not a one-sided story; some parasites can positively contribute to our gut environment,
enhancing microbial diversity. Throughout our journey, we've encountered examples of how specific

probiotics enhance our immune response against parasites, protect us from infections, and support

48



digestive health. We've witnessed how certain microbes affect gut inflammation and microbiota
composition, both positively and negatively. In the context of parasitic diseases, our understanding of
the micro biota’s role holds promise. It offers new insights into combating infections and developing
innovative treatments. By studying these interactions, we uncover fresh ways to maintain digestive
well-being amid diverse microbial challenges. Ultimately, this dynamic relationship emphasizes the
importance of balance and harmony within our gut microbiome. It reminds us that our internal world
is a complex ecosystem where cooperation, conflicts, and mutual benefits shape our health. As we
continue to unravel this irelationship, we gain valuable insights that may lead to breakthroughs in

health and medicine, offering hope for a healthier future.
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Abstract

The research aims to verify the extent to which the requirements for disclosure of financial information related to
sustainability are applied according to the IFRS-S1 standard, and its impact on the company’s performance, on a sample
of Islamic banks listed in the Iraq Stock Exchange, which number (5) banks as a prospective study. By analyzing the
content of the annual financial reports of the banks, the research sample for the year 2022. By using the disclosure
matrix of the aforementioned standard, which consists of four dimensions (governance, strategy, risk management,
Metrics and Target) to measure the quality of disclosure of the research sample. And the adoption of a mathematical
model developed by the researcher to measure the performance of banks is based on previous literature on the
subject. The SPSS statistical program was adopted to analyze the data and access the results. Which was represented
by the existence of a weakness in the level of disclosure of sustainability according to the IFRS-S1 standard in the Iraqi
Islamic banks, the research sample, which negatively affected the reliability of the information included in the annual
reports and the company’s performance. And the disclosure of sustainability information about a company may
negatively affect its performance in the short term and positively in the long terms.
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Using Silver Nanoparticles to Increase Some Glycosidic Compounds of Stevia Rebaudiana in
Vitro
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Abstract

This experiment was objected to increase some Glycosides active compounds production in Stevia rebaudiana
seedlings through plant seeds treatment with different concentrations of silver nanoparticles that diagnosed and
characterized using AFM technique. This research was implemented at plant tissue culture laboratory of College of
biotechnology - Al Nahrain University, throughout the period of 2022 and 2023. The experiment designed factorial
within CRD using three expermentse and ten replicates. Sodium hypochlorite concentration (S1, S2, S3, S4) (0.0, 1, 2,
3%) represented the first experment, treatment duration time (T1, T2, T3) (5, 10, 15min) represented experiment 2,
silver nanoparticles concentrations (C1, C2, C3, C4) (0, 10, 20, 30 mg.I-1) in MS media, represented experiment 3.
Results showed that the contamination rate of the selected S. rebaudiana explant reduced and registered at at 10 and
15min in 3% sodium hypochlorite. The results also showed that there were a significant increase in the shoots numbers
in 30 mg.I-1 AgNPs that reach the highest in terms of shoots numbers, the significant increasing of shoot length within
thel0 mg.l-1 enrolment 14.5cm then decreased in both concentrations 20, 30 mg.l-1 , seedlings dry weight significantly
raised up to 20 mg.l-1 , while the seedlings dry weight also significantly droped in 30 mg.I-1 AgNPs., all the analyzed
Glycosides compounds using HPLC device as Rubsoside , Dulcoside ,Stevioside concentrations were significantly
increased in 20 and 30 mg.l-1 AgNPs, in comparsion to the control.
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Introduction

Stevia rebaudiana have a sweet leaves taste that stays in the mouth for hours due to the spread
of sweet ingredients in the leaf While bitter-tasting substances are concentrated around the veins also
contain biologically active plant chemicals that work to maintain the various physiological functions of
the human body ( Ahsan, et al. 2020). Diterpene glycosides are responsible for the high sweetening
potential of the leaves. Most of the available stevia glycosides are stevioside and rudioside, Dulcoside,
stevioside, represents 4 to 13% of all glycosides found in stevia, and the leaves are bitter when tasted.
Analysis showed that pure stevioside is 300 times sweeter than sucrose at a concentration of 0.4%
(Ahsan, et al. 2020). Stevia is belonging to the Asteraceae family and it has self-incompatibly that plant
is a perennial herbaceous plant originating from South America and is currently grown in several
regions of the world, Asia, North America, and Europe (Ghose, et al. 2022). Japan was the first country
to grow and market Stevia as an alternative to sucrose, followed by China, Malaysia, South Korea,
Taiwan and Thailand to market it (Paucar, et al. 2023). Economically Agriculture can be defined as a
backbone of developing countries economy, since more than 60% of the world's population count on
it for their life. nanotechnology has the potential to revolutionize the food industry and agricultural
with new tools for diseases control (Wheeler 2008 ). It is possible to increase the production of
secondary compounds in plants in light of the technology of culturing plant tissues and organs, and
using the capabilities of certain methods, such as controlling the components of the nutrient medium
of crops and exposing the crops to stress. Stimulation or agitation by exposing cultivated plants to
stress factors has always been an important means of increasing the production of specific
pharmaceutical compounds in different plants, regardless of whether these stimulants are Biotic or
Abiotic (Mastuti and Rosyidah, 2019). bacteria attacking canned stored foods, nanotechnology was

used to control these bacteria, thus preserving foods for a longer period (Pena et al.2020).

Nanoparticles are considered as one the important source on which modern scientific researches
in several scientific specifications are based. This may be due to the characteristics that these small
materials have in terms of size and shape and surface, beside its distribution. This type of experiments
(which is depending on nanomaterials and their applications) is growing, quickly, a number of authors
were activated in plant tissue culture that based on the use of nanotechnology in seed germination,
plant growth enhancement, crops protection, as well as secondary metabolism enhancement
(Parzymies ,et al. 2019 « Pour,et al.2019) a research was conducted to check the impact of silver
nanomaterials combined with growth regulators, the combination was carried out between 10 mg L™’
AgNPs,2.5mgL "BA,and 0.1 mgL 'IAA added to the MS nutrient medium in plantations of the farfar
plant or Tecomella undulata, the highest formed branches number, plant parts % that produced new
branches, plants fresh weight and resulting plants number. This may be due to the impact of the tested

combination in ethylene production reducing. The Author also confirms that the treatment of Nano
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silver with 60 mg. L' had clearly reduced branches growth, indicating the stimulating effect was
reversed to an inhibitor at the high concentrations of the Nano silver treatment ( Aghdaei, et al. 2012).
Among the scientist attempts recorded the increasing of secondary metabolites in plants, the content
of vanilla plant Vanilla planifolia increased when nano-silver was added to the MS medium, which was
nourished with total phenols and glycosidic compounds due to increased production of ROS (Reactive
oxygen species) at concentrations of (25 and 50) mg. L ' (Santoscoy, et al. 2017). In a study by (Javed
2017) when growing the sugar leaf plant Stevia rebaudiana outside the living body to check the impact
of different concentrations of nano-zinc oxide (0, 0.1, 1.0, 10, 100, and 1000 mg.L ") in the absence of
traditional growth regulators on the production of Secondary compounds, as the results showed
superiority to the treatment of 1 mg. L ' of nano-copper oxide increased the production of flavonoids
and total phenols, while all studied indicators decreased with increasing concentration of nano-copper
oxide (Samy et al. 2019) also indicated their success in using silver nanomaterial produced from the
herb extract as an alternative to fungicides to control some bacterial and fungal infections affecting
potatoes. Silver nanoparticles can act as a catalyst to produce more copies of the genes of the steviol
glycoside biosynthesis pathway, thus increasing the production of this compound Between (Ramezani

et. al 2019).

The silver nanoparticle also increased at a concentration of 5 mg. L' with a size of 48
nanometers of Chrysanthemum flower growth and an increase in anthocyanins and carotene In vitro
(Tymoszuk and Kulus, 2020). In a tissue culture experiment of the olive plant Olea europaea objected
to increase the secondary compounds (glycosides), different concentrations of Nano silver nitrate (0O,
0.5,1,1.5,2) mg.L ' were added to the MS nutrient medium. HPLC results showed that adding 2 mg.
L " caused a significant increase in all steroidal compounds studied compared to the mother plant (AL-

Sowaidi and AL- Oubaidi, 2015).
Materials and methods

1. Nutritional Environment: Nutrient medium (MS) (Murashige and Skoog, 1962) with a weight
of 4.91 g. L " was used, The product is from the Indian company Himedia, and 25 g. L ' of
sucrose are added to it and the nanoelements According to the experiment, the pH was
adjusted to 5.8. The volume was completed to one liter, after which agar (Agar-Agar) was
added at a rate of 8 g. L ' of nutrient medium, placed on a hot plate magnetic stirrer at a
temperature of 90-100 °C, and the nutrient medium was distributed in the tubes at a rate of
10 ml for each tube, then they were sterilized with an autoclave at a temperature of 121 °C
and a pressure of 1.04 kg. cm-2 for 15 minutes, then leave the medium to cool and solidify at

room temperature until it is ready for cultivation.
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Silver Nanoparticles Solution and Detection Preparation: The first step started by dissolving
Nano Ag 100 mg in double distilled water 1000 ml, step two was stirring through a hot plate
magnetic stirrer continuously to guarantee the solubility of the solution, third step was to
prepare Nano Ag solution by using an ultrasonic probe for 15min an ultrasonic probe was used,
the frequency of the ultrasonic probe was 60Hz, to guarantee the dispersion and disintegration
of the Nano silver and did not agglomerate then bring them to their normal size a small drop
placed of the tested samples on a glass slide, step four was left the samples at the room
temperature. An (AFM) Atomic Force Microscope type Angstrom Advanced (AA) 2000The was
used to test the drying sample of Nano Ag, (Oraibi, et al.2023). Silver nanoparticles (AgNPs)
was imported from Sigma Aldrich Company.

Nano Silver Concentrations Preparation: Several doses or concentrations of nanomaterial
prepared for dissolving and dilution (0, 10, 20 and 30mg,L ") using sterilized distalled water,
at the room temperature preppared concentrations was kept in vials under dark envirnment
for using it in seed germination test in the next steps.

Extraction Of Secondary Metabolites From Vegetative Growths: The vegetative growths of
the treatments were taken and washed with water, then dried in a laboratory oven at a
temperature of 45°C for 72 hours and crushed in preparation for the extraction stage. 3 g of
the dry matter was dissolved in 25 ml of 70% ethanol in the dark at room temperature and
placed in Soxhlet extractor device for a period of 4 hours. Filter the dissolved extract to obtain
a clear, impurity-free liquid. Transfer the extract to the Rotary evaporator device to
concentrate the extract. Then dry the extract in the laboratory oven. Then record the final
weight of the viscous substance resulting from the drying process for each sample. Thus, the

crude extract is ready.

Statistical Analysis and Experimental Design

The statistical software Genstat was used to test the collected data under factorial, Completely

Randomized Design (CRD), using 10 replicates of each treatment (p=0.05).

Results and discussion

Figure 1 that the Microscope (AFM) which gauge the particle size surface topography, diameter

and roughness of silver nanoparticles. silver images of the surface topography show the size of the

silver nanoparticles is 51.81 nm, the same image also indicate a homogeneous tested nanoparticle on

the surface. Another observation was shown that the RMS surface roughness of the silver

nanoparticles the medium diameter of the silver particles was 31.22 nm and 4.96 nm. These results

were concurrent with those gained by (Oraibi, et al.2023) who discussed The analysis using the (AFM)

which also was used in several researches to check the surface characteristic,
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Figure 1. Three dimensional image of the surface morphology for AgNPs using AFM.
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tested nanoparticles showed that the uniform shape and regular and size.

Table 1 reflect a contamination mean significantly decreased in Stevia rebaudiana seeds
contamination mean at 1, 2 and 3% concentrations , sodium hypochlorite enrollment 83, 32 and 3.4
comparing with control which reported 100% contamination rate while lowest frenzy observed in the
sodium hypochlorite 3%, results of exposure duration time shows a sterilization significant decrease
obtained with the time durations 10,15 min respectively 45.3, 53.6 min comparing with the highest
sterilization level which observed in 5 min (69.8). The interaction among the duration time and sodium
hypochlorite conc. exhibited that in 3% sodium hypochlorite at 10 and 15min recording 0.0
contamination rate means increasing in the sterilization rate, thus using 3% sodium hypochlorite for
15min to treat Stevia rebaudiana seeds could guarantee 100% sterilization through germination

period.



Table 1. Different Sodium hypochlorite concentration effects on sterilization of Stevia
rebaudiana seed after ten days.

Sodium Hypochlorite Tim (Min)
Mean
Concentration % 5 10 15
0 100 100 100 100
1 100 83 67 83
2 78.0 32 13 39
3 12.0 0.0 0.0 34
L.S.D. (0.05) 3.35 1.93
Mean 69.8 53.6 45.3
L.S.D. (0.05) time 1.67

Table 2 and Figure 2 reflect increasing in the shoots numbers character up to 20 mg/I"" AgNPs
which indicate the highest shoots numbers (6.40) hence its decreased in 30 mg/I"" AgNPs (3.70) .
meantime length shoot increased in 10 mg/I" ' achieving 14.5 cm then decreased in 20 and 30 mg/I.
thus the seedlings dry weight has enhanced in 20 mg/lI AgNPs that reach the the highest dry weight
30.67 mg, thus seedlings dry weight decreased in 30 mg/I" " AgNPs (18.21mg), results differ from those
reported by (Yang et al. 2020).

This could be based on the low concentrations used in the current research work. Also, table 2
observed that as soon as concentration of Nano silver increased, the performance data started to
decrease. the reason for the significantly increasing in the shoots number or shoots length, and the

stem dry weight is mainly because of the short duration of seeds treatment with AgNPs .

However, characteristics such as the length of root, rate of germination, and biomass was
decreased, with Nano Ag uptake increasing, shoots & roots that treated with rising concentrations of
AgNPs. It was also observed that silver nanoparticles AgNPs accumulated in chloroplasts inside the
plant cells (Gonzalez, et al. 2019).

Table 2. . Shoots number, shoots length, and dry weight effected by Different concentrations of silver
nanoparticles on of S. rebaudiana after cultivation for four weeks. n=10

Concentrations of Shoots Shoots length Fresh weight Dry weight

AgNPs (mg/I) number (cm) (mg) (mg)
0 2.00 2.2 292.0 19.46

10 4.10 14.5 440.2 36.01

20 6.40 7.1 560.1 30.67

30 3.70 5.2 289.0 18.21

Mean 4.05 7.25 395.3 26.08

L.S.D. (0.05) 1.17 0.29 34.9 2.2
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Figure 2. Effect of different concentrations of AgNPs on S.rebaudiana growth on MS medium
supplemented with A=0.0 mg/I"", B= 10 mg/I"", C=20mg/I"" and D= 30 mg/l"" AgNPs.

The results in Table 3 exhibited that the highest concentration of the analyzed active
compounds in Stevioside that recorded 75.77 ug. g ' compared to Rubsoside and Dulcoside that
recorded 19.15, 23.4 ug. g 'respectively. Also, the data shown that there was a significant increase in
Stevioside concentrations with the increase of silver nanoparticles concentrations recording 83.23
AgNPs compared to the control 5.86 pg. g ', while the Rubsoside concentration increased significantly
in 20 mg. L' ' AgNPs compared to the control and 10 mg. L' ' AgNPs and decreased significantly in 30
mg. L ' AgNPs recording 19.15 pg. g '. The Dulcoside active compound concentration increased
significantly in 10, 20 mg. L ' AgNPs and decreased significantly in 30 mg. L ' AgNPs recording 23.4
pg. g ' compared to the control 2.34 pg. g .

The cultures also showed clear antioxidant, anti-inflammatory, antidiabetic, antifungal,
antibacterial and anticancer activities. The use of AgNPs (3 mg/L) also resulted in a nine-fold increase

in the yield of GA Il and PC compared to unmodified CSC, (Siddigi et al.2020)

Table 3. Effect of different concentrations of silver nanoparticles (AgNPs) on glycosidic
compounds in plantlets, n=10

Concentration of Stevioside Dulcoside Rubsoside
Ag NPs (mg.L ")

0 5.86 0.05 2.34
10 12.65 7.19 3.97
20 75.77 19.15 234
30 83.23 16.51 20.2
Means 44.40 10.72 12.50
L.S.D. 0.05 5.33 3.21 3.97
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Mixed Convection Numerical Study Within Lid-Driven Cavity Heat Transferring with
Variable Prandtl Number
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Abstract

Heat transfer mixed convection for laminar fluid flow within a vented rectangular cavity is numerically studied. The
enclosure's upper wall heated to a consistent temperature while the bottom wall is maintained at a steady speed while
it remains cold. An opening in the upper left wall of the cavity allows an external flow to enter, and one in the lower
left vertical wall of the cavity allows an external flow to exit. The finite element method is used in conjunction with the
Flex PDE software package to solve the conservation governing equations for continuity, energy, and momentum.
Results from streamlines, isotherms, and the average Nusselt number demonstrate the impact. of Reynolds number
(Re=20,50,80,100) Richardson number (Ri=1,6,10) and the variable Prandtl number(Pr=0.71, 1.7, 50) for air, water
and oil, respectively on heat transfer. The findings indicate that the average Nusselt value rises as Pr and Re grow and
falls when Ri number drops. The findings show a good agreement when compared to those of other authors in the
literature.
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Introduction

In recent years, there has been a lot of interest in the phenomenon of free convection in cavities
with different geometries. This is because it has so many important engineering and scientific uses, like
in boilers, energy storage, fire suppression, chemical building insulation, solar collectors, nuclear
reactor cooling systems, and lake convection processes [1,2]. When temperature gradients within
fluids cause buoyancy-induced flows, natural convection develops as a heat transfer mode. A summary
was also provided of the results of internal body processes with various geometries (such as circular,
square, and elliptical cylinders) on mixed convection heat transfer. Multiple studies on the
phenomenon of natural convection within holes with varying boundary conditions have been
conducted to satisfy distinct objectives because of the importance of convection-based heat exchange
in engineering systems [3]. The review of the literature revealed that the enclosures under study were
either filled with liquid water, oil, or air. As a result, the water-filled enclosures are listed first, followed
by the air-filled ones. An investigation by Ali et al. [4] looked at a naturally occurring dimensionless
heat transfer efficiency inside two square water-filled chambers. Average Nusselt and modified
Rayleigh values were calculated for every enclosure. Using the ratio of aspect (AR = S/H) and the
modified Rayleigh number, specific Each enclosure's correlations were obtained, and the two

enclosures' combined correlations were also discovered as follows:

Nit = 16.676 (Rapy) ™ x5 4 % 10° < Raf; < 35 x 107

Shobha et al. [5] presented a mixed convection inside a four-sided lid-driven square porous cavity
whose right wall is main tained at a sinusoidal temperature condition, the left wall of the cavity is
maintained at a cold temperature, while the top and the bottom walls are adiabatic. They discussed
numerically two deferent cases depending upon the direction of the moving walls. They investigated
by ranging the various dimensionless numbers such as Grashof number (103 < Gra< 10°), Darcy number
(10t < Dar £ 107°), Reynolds number (10 < Re < 1000) while maintaining the Prandtl number (Pra =
0.7) fixed.

Olanrewaju et al. looked studied the effects of aspect ratio, Rayleigh, and Nusselt on flow and
heat transmission in rectangular holes. [6]. In accordance with the predicted Nusselt numbers with a
Prandtl number of (0.71) at air temperature, they provided variations of stream lines and temperatures,
contours, and isotherms of the resulting flow fields. They discovered that heat transmission in
rectangular cavities rises at larger Raylieh numbers of flow. However, the Nusselt number, which was
calculated close to the hot wall's edge, showed that convection was the primary method of heat

transmission with a greater aspect ratio. They claimed that when aspect ratio grew, the thickness of
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the thermal boundary layer also increased continuously, significantly enhancing the amount of fluid

heat transfer by convection in the rectangular cavities.

In order to compute the friction of fluid and the spread of entropy produced by the heat move
mechanism for Rayleigh numbers ranging from 10° to 10 & and ratios of aspect ranging from 3, 5, 7, and
12, Souda et al. [7] studied the free convection phenomenon using numerical techniques in rectangular
holes with different ratios of aspects. It was discovered that the ratios of aspect are significantly
influenced by the rate at which Rayleigh numbers grow relative to the generation of all entropy.
According to the experimental view, when a cavity is heated at the bottom and cooled at the top, the

Rayleigh number increases and the average heat transfer coefficient rises.

Other scholars have examined the natural process of convection of heat transfer for various
parameters inside a cavity filled with air [8,9,10]. Not much research has been done on thermally
induced flows in triangular cavities with varying aspect ratios in variably warmed vertical walls and
adiabatic horizontal walls, notwithstanding the fact that natural convection in cavities has been
extensively studied using numerical simulations and experimental methods. This may be partially
attributed to the issue's complexity as well as other related problems. It is important to note that
research in this field may advance our knowledge and result in better system design and performance,
particularly for practical applications like the drying and storage of phenomena. Additionally, it is
possible to test for the Navier-Stokes equations in laminar, steady, and incompressible flows using the

program validated codes.

The present study's main goals are to show how mixed heating affects mixed convection and how
streamlines, isotherms, average temperature, Reynolds number, Prandtl number, and Nusselt number

all have an impact.
Theoretic Analysis

A diagram representation of the issue at hand is shown in Figure 1. It is a rectangular, vented
enclosure that has a height of W and a base of L.. The side walls are adiabatic, the bottom wall is cold
and lid driven with constant velocity while the upper wall is heated at constant temperature (Ten). The
enclosure's inflow opening is on the upper left vertical wall, and its exit opening is on the lower right
wall. Radiation and the term for viscous dissipation in the energy equation are not taken into account.
In non-dimensional form, the equations that govern steady, laminar, two-dimensional, incompressible

flow with constant fluid properties and the Boussinseq approximation look like as this [11]:
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Equation of continuity

Uy oW _

—+—
oX oY (1)

Equation of momentum in x-direction

ouu ouu oP” N 1 (82UU 82UUJ

U +V =— — —+ >
oX oY oX Rel oX oY (2)

Equation of momentum in y-direction

oW oW  oP" 1 (azvv oV

U +V = — > +_2
oX oY

+— + Ricé
oX oY Y Re j

(3)

Equation of energy

00 00 1 |00 0%
U—+V—= +
oX oY RePralax?2 gy2

(4)

The dimensionless variables are defined as:

XX u v Te—-Te,
XX:—, YY:Xy,U:—’ V:—’GZ—m
L L Vs U, T, —Te,
- a v . Gr Te, —Te. )L
P” = pZ' Pra=—, Ric= Z,Grzgﬁ( b n)
pu- a Re 1% (5)
The boundary conditions are:
UU=1,VV=0and 8 = 0 attheinlet
UU=w=0 and =1 at the upper wall
UU=1,vv=0 and 6 = 0 at the bottom wall
UU=w=0 and % =0 at the other walls of enclosure

P*™ = 0 atthe outlet

The average Nusselt number on the wall that is warm is calculated using the following technique: [12]

1,06
Nyaqy, = 0 (a)yzw dx (6)
and the bulk average temperature is defined as:
16d
Oav = 0 TZ (7)

Where v: the volume of occupying fluid in rectangular enclousre.
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< L >

Figure 1. An illustration of the physical model's boundary conditions

Numerical Solution

Using the software program Flex PDE, the finite element method is used to numerically solve
the boundary conditions and governing equations (1) to (4) [13]. Due to mass conservation, the
equation of continuity (1) must be adopted as a constraint, so this restraint can be employed to
determine the pressure distribution [6]. Using a penalty parameter and the equation-based

compressibility criterion (1), we can solve equations (3) to (5), yielding:

2p — 5 Quu v
VP—y(ax+ay (8)
y is a penalty parameter that ought to be determined either through other methods or by using
physical knowledge [14]. In this study, a most practical value for was found to be (10! L?). The
numerical solutions are derived in terms of isotherms, streamlines. The heated surface's average

Nusselt number (upper wall) is used to calculate the heat transfer coefficient.

1,06 . . 16d
Nya gy, = fo (@)y=0 dx. Also, the bulk temperature is calculated from the relation 8,,, = fo TE

Comparison and Validation of the Study:

The geometry under study in this paper is a mixed ventilated cavity, so a number of grid size

e . - . a a
sensitivity tests, along with the continuity equation (—u+—v) = 0, were conducted. The results

dox  0dy
showed that the distribution of velocity for the grid size determined by enforcing a precision of 103

was validated precisely. This precision represents a compromise between run-by-run time and result
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accuracy. Fig. ( 2-a )depicts the grid domain for Ri = 1, Re = 20 and Figure (2-b )shows the distribution

of (z—z + Z—;) = 0 over the domain. The grid independency test is presented in table-1 . this table shows

that the Nu,, becomes stable beyond grid 5 therefore, the grid 6 (nodes=4445) is adopted in this paper.

Abood et al. [15] and Rahman et al. [16] validate a computational model for mixed convection
heat transfer through examining the correlation of mixed convection with uniform circulation of heat
in the left side . Fig. (3) illustrates how the current investigation's flow and thermal fields compare, and

Abood et al [15] and Rahman et al [16]. The findings indicate a good agreement.

da{ u)dyiv)
max 299,
v 270,
u 240
| 210
] 3, )
-4 (9]
L 600
: i af) |
i 120
(a) (b) h -130
g -180.
fi =210,
e =240,
d: =270,
Gt =300,
b: -330.
a =360,
min -363.

Figure 2. (a) domain-wide grid distribution (b) Verification of continuity equation

Table 1. Independency grid test

Grids Nodes Nuay.

Air Water Oil
1 930 2.9212 3.3298 7.6952
2 2074 3.7942 3.7595 8.9601
3 2699 4.3006 4.1887 10.3718
4 3421 4.7522 4.6251 11.0615
5 4152 5.6539 5.69 11.948
6 4445 5.654 5.70 11.95




Streamlines

Isotherms

Present Ref. [15] Ref. [16]

Figure 3. Validation through comparison of streamlines and isotherms at Pra=0.71, Ric=1 and Re=100 with Ref. [15]
and Ref. [16]

Results and Discussion:
1. Effect of Re

Numerical simulations are run for various Pra (varying from 0.71, 1.7 and 50) to cover
various working fluids (water, air, and oil) under the influence of Re, and Ric, varying from (20, 80, and
100) for Re, (1,6,10) for Ric, respectively. In the case of mixed convection, Pra affects the temperature
distribution and the rate of heat transfer regine are mainly investigated. For a better layout, notice that

the streamlines' and isotherms' contours are arranged horizontally.

The velocity direction always aligns with the y direction and is the opposite of the gravity
direction. The streamlines, isotherms lines and Nua, as representations of the numerical results. The
studied parameters have the following ranges: Ric= (1,6,10), Pra = (0.71,1.7,50), Re = 20-80, and 100,
respectively. For air, Pra = 1.7, Ric = 1and Re = (20,50, 80). Figure 4(a, b, and c) illustrate the effect of
variations in Reynolds number on streamelines (left) and isotherms (right). As evidenced by this figure
that The formation of two circulating cells, one located the bottom and the other in the left upper
corner. The streamelines increased with increasing Re number due to the flow circulation's impact.
Additionally, this figure demonstrates a growth in the expansion of the thermal boundary layer along

the top wall of the space.
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For water, Pra = 1.7, Re = 20,50, 80 and Ric =1, Figure 5(a, b, and c) illustrate the effect of
variations in Reynolds number on streamelines (left) and isotherms (right). The streame lines increased

with increasing Re number due to the flow circulation's impact,it can be seen the thickness of votex

85

100
1o
095
0%
1) 85

0
ne6s
0.60

03
045
040
035
030
0.25
0.20
0.15
0,10
0.05
0.00
~9¢-4

1.00
1.00

(.95

(a0



X. International Scientific Congress of Pure, Applied and Technological Sciences

lines neer the bottom moved wall. Furthermore, this image shows an increase in the temperature

boundary layer's expansion across the space's upper heated wall.
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Figure 5. Streamlines (left) and isotherms (right) at Ric =1 and Pra =1.7, (a) Re =20, (b)Re=50 and (c) Re=80
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Foroil, Pra =50, Re = 20,50, 80 and Ric =1, Figure 6(a, b, and c) illustrate the effect of variations

in Reynolds number on streame lines (left) and isotherms (right). In steamlines contours, the secondary

vortex developed near the left top corner will be grown. The streame lines increased with increasing

Re number due to the flow circulation's impact. The same graph also shows an increase in the thermal

boundary layer's extension along the space's upper wall. This illustrated how buoyancy increases when

Re is low, resulting in a drop in air density and a flow toward the exit.
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2.

Effect of Ri

Richardson’s number Ric is in order to accurately predict the weather and investigate density

and turbidity currents in lakes, oceans, and reservoirs, RIC is crucial. It represents the proportion of the

buoyancy term to the flow shear term as a dimensionless number. Figure 7. (a, b, and c) show the effect

of different values of Ric number variation on Nuaay, for Re=20, and Pra=50. It is evident that the Nuaav

increases progressively as the Ric number increases. Due to the buoyancy effect, this increases roughly

linearly.

Figure 7. Streamlines (left) and isotherms (right) at Re =20 and Pra =50, (a) Ric =1, (b)Ric=6 and (c) Ric=10.

(c)Ric=10
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Figure 8. (a, b, and c) show the effect of different values of Ric number variation on Nu,, for
Re=20, and Pra=1.7. It is evident that when the Ric number increases, the Nua., increases progressively.

This increases almost linearly as a result of the buoyancy impact.

(c) Ric=10

Figure 8. Streamlines (left) and isotherms (right) at Re =20 and Pra =1.7, (a) Ric =1, (b)Ric=6 and (c) Ric=10.
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Figure 9. (a, b, and c) show the effect of different values of Ri number variation on Nua,, for
Re=20, and Pra=0.71. As can be seen, the Nuav gradually increases as the number of Rics increases.

This increases roughly linearly as a result of the buoyancy effect.
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Figure 9. Streamlines (left) and isotherms (right) at Re =20 and Pra =0.7, (a) Ric =1, (b)Ric=6 and (c) Ric=10.
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3. Nusselt number and average temperature

Figure 10 illustrates how the average Nusselt value is affected by the Re number. It is evident
that when R. and Prandtl numbers rise, Nuav's value also rises.The impact of Ri number on the Nua,,
which falls with increasing Ri number, is depicted in Fig. 11. Table 2 shows how 8., varies with Re at
Ri=1 and for water, oil, and air. It has been seen that as Re increases, the average temperature falls.

Table 3 shows how 0,, varies with Ri for air, water, and oil at Re=20. Because forced convection

predominates, it has been noticed that the average temperature lowers as Re increases.

25 |
20 -
Q15 A
§ e AT
2 10 +
d = Water
5 -
oil
0 T T T
20 40 60 80 100
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Figure 10. effect of Re number on the average of Nua for different fluids

Table 2. Variation of average fluid temperature with Reynolds number at Ric=1for different Prandtl number

Air Pra 0.71
Re 20 50 80 100
Bav 0.4217 0.4200 0.4179 0.401
Water Pra 1.7
Re 20 50 80 100
By 0.4154 0.3948 0.371 0.358
Oil Pra 50
Re 20 50 80 100
Bav 0.2679 0.2283 0.2057 0.192
12.6 -
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11 -
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Figure 11. effect of Ric number on the average of Nua for different fluids



Table 3. Variation of average fluid temperature with Richardson number at Re=20 for different Prandtl number

Air Pra 0.71
Ri 1 3 6 10
Bav 0.4217 0.40128 0.40076 0.382

Water Pra 1.7
Ri 1 3 6 10
Oav 0.4154 0.4142 0.403 0.392
Oil Pra 50
Ri 1 3 6 10
Oav 0.2679 0.266 0.253 0.19
Conclusions

Flex PDF software has been used in this study to investigate the effects of variable Prandtl

number on mixed convection of a laminar flow and heat transfer in a rectangular enclosure. By varying

the Reynolds Number (20 Re 100) and the Richardson Number (1 Ric 10) fluid flows, the numerical

results are examined. The following finding have been summarized:

A) The average Nusselt number is maximum at the heated surface with the highest

B)
Q)

D)

Reynolds value. b. Nusselt numbers decline as Ric rises.

the value of average temperature 0,, decreasing with increasing Re and Ric.

For oil, the average Nusselt number is higher than water, and water is higher than air

(due to the difference in density).

The average temperature 6,, for oil is less than that for water and air for the same value

of Re.



Nomenclature

g Gravitational acceleration, meter/sec?
W  The square enclosure's height, meter

k Conductivity of thermal, Watt/meter?.K
L The heated wall's length, meter

N  Dimensionless normal distance

Nus  Nusselt Number

Nus.y Average Nusselt Number

ok

P A pressure without dimensions, pascal /p ui’

Pra  Prandtl Number, v/ a

Ric  Richardson Number, Gr/Re?

Re  Reynolds Number, ui, L/u

Te Fluid in the enclosure's temperature, K

UU,VV Components of non-dimensional velocity, uu/uin, vv/ uin
w Inlet opening height, (1/10) L

W  The inlet's non-dimensional height, w/L

XX, YY coordinates that are not dimensional, XX=xx/L, YY=yy/L
Greek Symbols

a Fluid thermal diffusivity, meter?/sec

B coefficient of thermal expansion, 1/K

®  Temperature dimensionless, 8=(Te-Tein)/( Th-Tein)

V] Kinematics viscosity, meter?/s

p  Density, kg/meter?

Subscripts
h Hot
in Inlet
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Abstract

Artificial intelligence has made great progress in many medical aspects such as diagnosis, medicine, and biotechnology,
and it has also had an impact on surgical operations and reduced their cost. Accordingly, the study aimed to determine
the impact of artificial intelligence in reducing the costs of surgeries. The study followed the descriptive approach by
reviewing previous literature, studies, and research related to the topic. The results indicate that there is increasing
competition in the surgical robotics market after years of monopolizing the da Vinci system. This competition
encourages development and innovation in this field, which can lead to more advanced and cost-effective options. In
addition, the new surgical robots come with technological improvements aimed at reducing the cost of surgery and
increasing efficiency. Open consoles, lighter tools, and greater portability are part of these improvements. The results
indicate that the new devices can reduce the cost of robotic surgery to be comparable to that of laparoscopy. Despite
the large upfront costs of the hardware, an approach to offering comprehensive cost models could make bots
attractive for expanded use. The study recommended that embedding applied examples from actual studies or clinical
trials to illustrate the benefits and challenges would be useful to the reader, invest more efforts in research and
innovation in the field of artificial intelligence, training and mentoring of surgeons, conducting continuous evaluations
of the effectiveness achieved by artificial intelligence, providing infrastructure support, and finally, Providing
comprehensive cost models that include long-term benefits to achieve greater investment attraction in this field.

Key Words Artificial Intelligence ; Surgeries, Surgery ; Robotics ; Costing ; Machine Learning ; Deep Learning ;
Natural Language Processing.
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Abstract
This resaerch includes the preparation and characterization of a number of dithiocarbamate complexes of amino acids
(tyrosine, and tryptophan) with a number of transitional elements Ni (ll) and non-transitional elements Zn (), Hg (l1).
The dithiocarbamate complexes were prepared directly in one container due to the difficulty of obtaining the ligands
in a solid form. The complexes with the following general formulas were prepared:
1.Complexes with the formula [M(Tyrodtc)2], where M= Ni(ll), Zn(ll) ratio (metal: ligand) (2:1).
2. Complexes with the formula [M(Tryptodtc)2] where M= Zn(ll), Hg(ll) ratio (metal: ligand) (2:1).
The structural formulas of the prepared complexes have been verified by some physical methods such as molar
conductivity, magnetic sensitivity measurements, electronic spectra and infrared spectra. (1H, 13C) NMR. These
measurements of the tetracoordinated complexes indicated that they take a square planar shape around the Ni(ll)
metal ion, and a tetrahedral shape around the Zn(ll)], Hg(Il) metal ions.

Key Words Dthiocarbamide ; Triptophan ; Tyrocine ; Amino Acids.
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Abstract

Various shapes of system are designed in reducing the loss of vital energy through wasteful use and improving the
exchange of vital energy in the context of heat. This is done due to the increased demand for vitality worldwide.
Increasing cooling capacity and maximizing heat sink efficacy are two of the most significant aims in developing
contemporary thermal systems. In this current work, an attempt has been made to take into account the different
geometries of the fins to improve the heat dissipation of the electronic heat sink numerically and experimentally. This
study aims to study thermal performance of interrupted fins when compared to that of continuous fins, analyzing the
thermal performance by using a range of rectangular fins arrays that covers different arrangements and different
orientations, and, the construction of a mathematical equation correlating the temperature difference (i.e., the
temperature of the base minus the temperature of the environment) to the duration of shutdowns. The former is the
ratio of fins per time unit divided by the fin length. CFD study paved the way for deriving a base model using NASYS
FLUENT for the numerical simulation of different heat sink geometries in particular. The validation process was carried
out and showed good agreement with average differences of less than 9 % with the experimental temperature
differences of three types of heat sinks. The results show that the temperature difference increases when the heat
input increases, as the relationship between them is positive. A study shows that the highest temperature difference
in the second model is due to the long interruption and the lowest temperature difference in the fifth model. The
temperature reduction rate is 35%. The results also show that the percentage increase in the Nussle number of stag.
5-30 fins are 2.24% compared to the int.-5-30 fins and is higher compared to the cont. fin and corresponds to 17.9%.
Furthermore, the findings reveal that the temperature differential between base and ambient rises with the increase
of power consumption by 20, 40, 60, 80, 100, and 120 W for the different fin types. The highest temperature difference
is seen in the Stag 5-30 rib. Another overlapping finding was the 22% improvement in the heat transfer coefficient of
the third model compared to the first model.
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Author Details

Department of Mechanical engineering, College of engineering, Department of Petroleum and Gas Engineering, College of engineering,
University of Thi-Qar, Thi-Qar, Iraq University of Thi-Qar, Thi-Qar, Iraq

1 mustafa.muhammedali@utg.edu.ig 2 haidersami@utq.edu.iq
Department of Mechanical engineering, College of engineering,

3 University of Thi-Qar, Thi-Qar, Iraq

d http://dx.doi.org/10.47832/MinarCongress10-11

© 2024 The Author(s). This open access article is distributed under a Creative Commons Attribution (CC-BY) 4.0 license.

120


mailto:mustafa.muhammedali@utq.edu.iq
mailto:haidersami@utq.edu.iq
http://dx.doi.org/10.47832/MinarCongress10-11

Introduction

Heat can be defined as the energy that transfers between two systems or between the system
and its surroundings. It moves from one high-temperature surface to another at a lower temperature.
Heat transport involves three mechanisms: conduction, convection, and radiation. To clarify, in the
context of any specific system, there is always scope to investigate each mode of heat transfer
individually, and in most cases, the results obtained can be used to determine the overall heat transfer
rate in the system. Additionally, apart from the other cases, heat transmission in the system can take
the form of heat combining multiple transfer processes as well as multiple processes that interact with

one another, the conjugate issues [1].

The transfer of heat by convection is usually carried out through fins when a hot surface and a
fluid flow over it are moving relative to each other and a temperature differential occurs between the
surface and the fluid above it.. Convection heat transfer is divided into two types, forced and free or
natural convection. In forced convection, the fluid moves under the act of external forces, such as a
pump, blower, fan and suction device. In natural conduction, the fluid motion occurs due to buoyancy
force effect. The rate of heat transfer due to convection is affected by the characteristics of the flowing
fluid. Therefore, heat transfer via convection has been classified consistent with the natural or the

force of the fluid flow over the surface into a laminar or turbulent flow [2].

One of the key goals of contemporary thermal system design is to enhance cooling capacity while
also optimizing heat sink efficiency. Therefore, envisioning the future of thermal engineering, by
considering energy losses due to inefficiently used energy and creating heat in a more convenient
form, sounds interesting to many thermal system specialists. Energy has become a global thing as it is
demanded more from the world. A system with high thermal efficiency is only possible through the

deployment of surfaces with high heat transfer coefficients and low volumetric heat exchangers [3].

1. Applications of Extended Surfaces Area (Fins)

There are many important applications for the fins, as follows:

= Automobile radiators

= Air-cooling cylinder heads in internal combustion engines (scooters, motorcycles,
aviation engines) and air compressors.

=  Steam power plant economizers.

=  Various industries utilize heat exchangers.

=  Cooling of electric motors and transformers.
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=  Cooling electronics, semiconductors, and circuit boards. Some common applications of

the fins are observed in figure (1).

Figure 1. Applications of Extended surfaces (fins).

2. Present Study Objectives
The main objectives the can be described as in below:

= Thermal performance of interrupted fins: one of the main objects of the current study is to
investigate the thermal performance of interrupted fins in comparison with that of the
continuous fins. This is important as using interruption leads to the reduction of size, weight

and cost.

= Effect of interruption arrangement: Another main object of the present study is to analyze
the thermal performance using a range of rectangular fins arrays that covers different
arrangements and different orientations. This also seeks to discover the ideal fin arrangement

and spacing that result in a better heat transfer coefficient and a lower base temperature.

= Developed an empirical equation relating temperature differential (base temperature -
ambient temperature) to interruption length. The latter can be defined as the ratio of the fin's
horizontal gap to its length. In addition, a correlation was discovered between the Nusselt

number, Raleigh number, and angle of inclination of the fins.
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Literature review
1. Numerical Studies

Ben Nakhi, Abdullatif and Ali J. Chamkha (2007) heat transfer coefficient is a function of free
convection, tip and overlap ratio as well as heat flow. Also, this similarity increases with increase in
heat flux. As noted by Arularasan R. and Velraj R. (2008), best heat sink values are achieved in fin
height, fin thickness, base height, and fin pitch as 48 mm, 1.6 mm, 8 mm and 4 mm, respectively. M
Baris Dogruoz& G Mehmet Arik (2008) Aluminum is among the highly-desirable material because of its
high heat conductivity (K = 201) and light weight (p = 2 700) kg/m3. Although H.G. Baskaya and M.
Sivrioglu(2008) does not find linear relationship between the coefficient of heat transfer and the
clearance parameter, the heat transfer coefficient does improve with increasing height and spacing of

fins.

A. S. Alosaimy (2011) When increasing spacing the heat transfer coefficient increase Mahdi
Fahiminia, Mohammad Mahdi Naserian, Hamid Reza Goshayeshi, and Davood Majidian(2011) The
convection rates increase with increasing fin spacing. Abdullah and M. AlEssa (2012) the heat transfer
dissipation from heat sink with perforation greater than the solid heat sink, when perforation increase
the heat transfer increase and the material for making the fins decrease. Mohsen Torabi, Abdul Aziz
and Kaili Zhang (2012) the influence of thermal conductivity, emissivity, and the parameter that effect
on heat transfer coefficient Karvinen, R., and T. Karvinen (2012) It is unnecessary to analyze the
convectionheattransfer coefficients since convection is already included in these variables when the
flow type is defined. Rupali, Abhay S., Nilawar and Yogesh (2013) When the number of perforation
increase the heat transfer increase. llker Tari and Mehdi Mehrtash in their work (2013) showed that
the increase of the surface temperature is an outcome of the heat exchange between the air and the
fin surfaces. R. Sam Sukumar, G.Sriharsha, S.Bala Arun3and P.Dilip kumar, Ch.Sanyasi Naidu (2013) the
perforated interrupted fins threads were performing better than the interrupted ones as the heat
dissipation was higher, and since they have the perforations the fins would have less weight. A. N.
Almaeeni, H. R. Summers, J. Thompson and N. Kapoor (2013) increased the maximum fins height up
to 23.9 millimeter and cold lid height was also optimised as 30 millimeters. Due to this, Tcase had a
drop of 22 % degree in terms of temperature itself. SalilaRanjan Dixit, Dr Tarinicharana Panda (2013)
Increase the power input the coefficient of heat transfer ascend additionally and Nusselt range ascend,
as well as, when increase fin spacing at a constant heat flux, Rayleigh numberincrease. M. K. Pathak,
etal. (2013)The effect of increasing L/H increases Nu at any Rayleigh number, and that Nu increases

with increasing the number of fins (i.e., decreasing S/H.
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Al-Hamadani, Ali AF, and Abbas Jassim Jubear (2015) As a consequence of the fin
interruptiontechnique, the boundarylayer was re-set, which enabled thermal performance of the fins
to be enhanced and fin weight to be reduced. HARAKA, Fadwa, Ahmed, and Mourad TAHA JANAN
(2015) The Graphite is the most efficient heat dissipating than Aluminum and Copper. Prasad,
Devanshu (2015) Increasing fin spacing improves convective heat transmission until it reaches optimal
spacing and then begins to decrease. This is owing to the higher heattransfercoefficient but lower
surface area. Abhishek Soi (2015) Heat sinks with vertical rectangular fins perform better when
interruptions are added. Suha K. Jebir (2017) the fin convection heat transfer with a horizontal position

is less compared with inclined and vertical.

2. Experimental Studies

M.J. Sablel, S.J. Jagtap, P.S. Patil, P.R. Baviskar4 and S.B. Barve (2010) Found that V-type partition
plates better than vertical rectangular fin array in heat transfer performance. Shivdas S. Kharche &
Hemant S. Farkade (2012) Heat is transported more efficiently in fins with a notch than in those
without. They also observed that copper has a greater heat transfer rate. Fahiminia, Mahdi, and others
(2012) Removal The material from the heat sink's core increases its thermal and hydraulic
performance. According to Vinod M. Wankar and S.G. Taji (2012), increasing the heat transfer
coefficient leads to an increase in AT. Heat transfer coefficients rise as spacing increases. Average heat
transmission increased in the optimal spacing (9 - 11) mm in natural convection mode. S.G. Taji, G.V.
Parishwad, and N.K. Sane (2014) found that the ideal spacings for natural and mixed convection (Ri =
1) are 10 and 4-6 mm, respectively. Abbas Jassem Jubear, (2017) Adding interrupted fins to a heat sink
improved thermal performance by around 15%. The optimal fin length for heat transmission was € =

10 mm.

3. Numerical and Experimental Studies

S. Mahmouda, R. Al-Dadah a, D.K. Aspinwall, S.L. Soo, and H. Hemida (2011) The convective heat
transfer coefficient values rose with fin spacing but dropped with fin height. According to Chen et al.

(2013), The inverse approach and numerical analysis work well together.

Ahmadi, Mehran, Golnoosh Mostafavi, & Majid Bahrami (2014) The insertion of interruptions
to vertical rectangular fins improves their thermal efficiency, and the appropriate length of the
interruptions has been found. Rameshwar B. Hagote, Sachin K. Dahake (2014) When compared to
horizontal and inclined plate orientations, as well as vertical plates, the heat sink with V-fin array
inclined base plate (600°) has a greater average heat transfer coefficient with the same surface area.
Rane, Bhushan S., and M. D. Shende (2014) Adding staggered interruptions to vertically rectangular

fins will significantly increase thermal performance over inline interrupted fins. Khudheyer, Ahmed F.,
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and Zaid Hameed Hasan (2015) the coefficient of heat transfer decreases when the fins are extended
for continuous at the same heat flux, with a fin height of 18 mm, and a space of 5 mm between fins,
and at 500 mm in length the heat transfer coefficient reaches its lowest value. Pande, Kaustubh, and

Omkar Siras (2016) the splitting of the fins resulted in ~40% increase in the heat transfer rate.

Observing past studies reveals that many publications focus on numerical analysis using diverse
methodologies. This might be explained by the fact that numerical modeling is easier to perform than
experimental work. Furthermore, it is often less costly and may be used frequently to gather large
amounts of data by just tweaking a few settings. Such researchers built mathematical models or
empirical correlations, defining heat transfer coefficients by the temperature delta (difference
between the base plate temperature and the ambient temperature). Other empirical equations come

in to illustrate the interconnections between the Nusselt number and the Raleigh number.

However, to the best of the author's knowledge, the literature has not focused on the
examination of interrupted fins. There are, for example, various fin configurations and orientations
that require additional exploration. As mentioned before, power electronics is shrinking in sizes which
lead to more thermal losses. Consequently, any dangerous additional heat will originate from the heat
sinks, and their constant expulsion of heat should be taken into account. It is essential to research into
cooling solutions because the effectiveness of the cooling mechanisms greatly affects not only

performance but also reliability of electrical and power electronics devices.
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Figure 2. A schematic of the thermal and hydrodynamic boundary layers on a vertical fin array with its
geometric parameters.



The Substantial Axes of the Current Study

Based on the discussion presented in the previous section, the current study will be divided into

two main parts as follow:

1. Fin arrays are vertical and rectangular.

Fin height ()

Hydrodynamic
boundary layer

\

Fin length (1)

Thermal
boundary layer

=

A

:

Figure 3. portrays a diagram of a vertical rectangular heat sink array, its geometric factors, and the
hydrodynamic and thermal boundary layers.

2. Vertical pin fins

: L |

Interruptions
— e
resetting boundary layer

Fins <

— Boundary

layers
fresh air entering fins ' L

Figure 4. shows the geometrical parameters of vertical pin fins which have been deemed.
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This research is designed to study the role of irregular segments and the wall in the
determination of the target course. The intent switch of the thermal boundary layer will produce a
displacement which contributes to a thermally growing flow regime generating a lot of heat transfer

resistance which can lead to a higher natural heat transfer coefficient. figure (6) in a more spatial way.
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Figure 6. Effect of adding interruptions.



Result
1. fin height Effect

Figure (7) shows the heat transfer coefficient vs. heat input as the fin height varies from 12 to 24
mm. The fin length was 305 mm, with a fin spacing of 9.5 mm. As expected, the fin coefficient of heat
transmission is determined by the fin's height and average temperature. Conclusion: As fin height and
heat input increased, the fin's heat transfer coefficient improved. As indicated in the figure, with a fin
height of 12 mm, the heat transfer coefficient is minimal in comparison to the fin height of 17.5 mm.
When the fin height exceeds 24 mm, the heat transfer coefficient improves only little, particularly at
high heat input values. The fundamental reason for this behavior is that increasing the fin height
increases the surface area, which improves convection heat transmission. However, increasing fin

height leads to weight growth, hence the ideal height for this investigation is H=17.5 mm.

Velocity & y

~

Velocity [ ms™-1 )
" Y

o
=

Figure 7. Variation of heat transfer coefficient with heat imput at various fin heights for continuous fins
2. Fin Length Effect

Figure (8) depicts the relationship between the coefficient of heat transfer and continuous fin
heat input with different lengths (305, 405, and 505 mm). The fin's height and spacing are 17.5 and 9.5
mm, respectively. The results suggest that increasing the fin length reduces the heat transfer
coefficient. This is because increasing the length of the fins lessens the velocity of air. As a result, the
surrounding layer grows to its maximum potential, resulting in a performance loss. Additionally, the

enlarged surface area has been reduced.
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Figure 8. Variation in the heat transfer coefficient with varied fin lengths for continuous fins.

3. Impact of fin stoppage on heat transfer coefficient.

Graphs (Figure 9) and (Figure 10) illustrated filling curves for interruption length L = 305 mm, a
fin spacing S =9.5 mm and a fin height H=17.5 mm. Figure (9) depicts a heat sink with an interruption
formed from an array of fins with interruption lengths varying in stages of G= 10 mm, G= 20 mm, and
G= 30 mm. This graph demonstrates how the heat transfer coefficient improves as G increases. The
coefficient of heat transfer improves as the "better" disruption in the thermal boundary layer is

generated by increasing the fin interruption length "G".

Figure (10) depicts the coefficient of heat transmission as a function of the interruption number.
The number of interruptions was increased from one to five, while the interruption duration remained
at 30 mm .As seen in the image, increasing the number of interruptions improves the coefficient of
convection heat transmission. This can be viewed as an increase in the interruption number causing

the thermal boundary layer to re-grow at the beginning of each fin row.
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4. Velocity and Temperature Contours

Figures (11) to (15) are drawn to illustrate the location of the highest degree of temperature for
the vertical fin, as well as showing the velocity alteration over the fin. These sketches portray the
distribution of base temperature and the contours of velocity for [continues fins, int-5-30, int-5-30-
zigzag(45°), int-5-30-zigzag (60°), int-5-30-angle (60°), stag-5-30, stag-5-30-zigzag (60°), and stag-5-30-
angle (60°)] fin respectively, at the value of heat input equal to 60 watts. To investigate the system's
flow and thermal properties, velocity and temperature contours were constructed in a plane at the
fin's mid-height. The heat contour shows that the lowest temperature is at the bottom edge and the
highest at the top edge of the fins. In the velocity contour, the flow is symmetric in the first six
examples, but in the last two, the maximum velocity is shown to the left of the fins owing to a change

in the flow direction.

Figure 11. the continuous fin's velocity and temperature contours are as follows: a) Temperature division (k)
and b) Velocity division (m/s).
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Figure 12. the continuous fin's velocity and temperature contours are shown as follows: a) Temperature
division (k) and b) Velocity division (m/s)
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Figure 13 Velocity and temperature contours of the stag-5-30-zigzag (60°) fins: a) Temperature division (k) and
b) Velocity division (m/s).
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Figure 15. Velocity and Temperature contours of the int-5-30{zigzag (45)}: a) Temperature Contours for
P=60 W and b) Velocity Contours for P=60 W.
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