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Abstract

Introduction. The coronavirus disease 2019 (COVID-19) pandemic has spread globally
with high morbidity and mortality. Coagulation abnormality in COVID-19 forming a
spectrum from only abnormal laboratory parameters to micro-thrombosis of small blood
vessels to disseminated intravascular coagulation being a major contributing factor in
disease complications and mortality. Protein S is a single-chain vitamin-K-dependent
glycoprotein chiefly synthesized in the liver by endothelial cells.

Purpose. To evaluate the level of protein S (protein C, antiphospholipid ab) in COVID
19 patients, correlate protein S with other hematological and coagulations test (PT, PTT,
D-dimer, Fibrinogene) and correlate protein S with inflammatory markers (CRP, ESR,
Ferritin).

Materials and methods. This is cross sectional study that will take sixty COVID-19 patients
and twenty control adult. Left over blood samples will be taken for evaluation of protein
S by clotting assay (STA-Staclot Protein S). Other lab and clinical data will be taken from
patients medical records.

Results. The coagulation parameters assessment demonstrated normal median
platelet count in about three-quarters of patients. However, D-dimer levels were
particularly elevated (median 1.66 mg/ml) with 68% of patients above the normal range
(<0.5 mg/mL). On the other side; the natural coagulation inhibitor, free Protein S test
results showed lower than normal levels range( normal range 60-130%) in 64% of patients
with median level of about 50%.

Conclusion. Mild protein S deficiency was detected in more than half of patients with
COVID-19 infection. Nevertheless no positive correlation was found between protein S
and studied hematological and inflammatory parameters.

Keywords: COVID-19, protein S, inflammatory markers, hypercoagulability, ferritin

4 "Laboratory Diagnostics Eastern Europe”, 2025, volume 14, No. 1. Electronic Supplement

To the First Page Next Page Previous Page Back to Contents



mailto:alaa.abood@uobasrah.edu.iq

Coronavirus Infection and Its Complications / e
Laboratory Research in Clinical Practice =3

B INTRODUCTION

According to WHO designation, COVID-19 is a human infectious disease caused by
infection with a coronavirus called SARS-CoV-2 [1]. And since the time the pandemic
began, it spread rapidly through the whole globe affecting up to 771.407.825 till time of
writing at 18™. October, 2023 [2].

Wide clinical spectrum for this disease is observed, ranging from asymptomatic cases,
mild upper respiratory tract disease, to severe cases of pneumonia with associated acute
respiratory distress syndrome [3, 4]. In addition, progression to death is a recognized
complication in large number of patients. Frequent studies on patients with COVID-19
have implicated the systemic cytokine effects of infection; known as a cytokine storm
with an elevation of associated hyper-inflammatory clinical markers and a pro-coagulant,
thrombotic milieu as pathophysiological factors [5].

This is accompanied or preceded by, a hyper-coagulable inflammatory state, which is
characterized by microangiopathic pulmonary changes [6, 7].

Clinically hypercoagulability has wide range of manifestation; from venous
thromboembolism to arterial events [8, 9].

Complementary factor to hypercoagulability state in COVID-19 is coagulation
dysfunction [10]. That's the consequence of the dyshomeostasis of a regulator, protein S
[11].

ProteinS,isasingle-chainvitamin-K-dependent glycoprotein, mainly being synthesized
by endothelial cells of the liver and in addition to its well-defined anticoagulant function
as a cofactor for the activated protein C, its own another extremely important function,
which is the activation of the immunosuppressive TAM receptors, with their essential role
in preventing a status of hyperinflammation, as the one seen in acute lung injury [12, 13].

In COVID-19 infection, the levels of protein Cand protein S in comparison to the normal
population were reduced, as well its levels served as a marker for disease severity and
mortality, this suggests that protein S plays a role in the thromboembolism associated
with COVID-19 infections [14].

B PURPOSE OF THE STUDY

To evaluate the level of protein S (protein C, antiphospholipid ab) in COVID 19 patients,
correlate protein S with other hematological and coagulations test (PT, PTT, D-dimer,
Fibrinogene) and correlate protein S with inflammatory markers (CRP, ESR, Ferritin).

B MATERIALS AND METHODS

A cross sectional study was conducted at multiple hospital in Baghdad on sixty
hospitalized patients infected with COVID-19 and twenty blood sample were collected as
control from non-infected people at time of sample collection between October 2020 to
March 2021.

According to the Iraq health government COVID-19 protocol, blood samples were
obtained daily from every hospitalized patient with COVID-19, including samples to
perform the basic coagulation test (PT, PTT and D-dimer).

Inclusion criteria were blood samples from adult patients with COVID-19, aged
18 years and older hospitalized in multiple hospitals, COVID-19 diagnosis was documented
by positive PCR results in nasopharyngeal swab or by radiological findings.



Low Protein S Antigen in COVID-19 Patients

To avoid interference with coagulation test results, patients on medications with
vitamin K antagonists for at least 10 days prior to the blood sample withdrawal were
excluded.

Left over samples from routine basic coagulation tests was used to estimate protein S
level by clotting assay (STA-Staclot Protein S) Cat. NR. 00746 while other laboratory tests
results including a basic coagulation test results as well as routine laboratory tests that
include complete blood count, biochemical and acute phase reactant proteins such as
C-reactive protein, ferritin and lactate dehydrogenase protein are collected from the
hospital medical records of each patient.

In addition to the demographic and clinical data; results are all collected in sync with
time of coagulation test and protein S level assessment.

B RESULTS
Complete blood count: the hematological parameters are assessed in those patients
and showed a normal hemoglobin value, neutrophil count with low lymphocytes count;

Table 1
Complete blood count parameters in patients with COVID-19
Parameter Results
Mean+SD 13.12+2.44
b (a/dl Median 13.5
:efé?énc)e range Range 6.7-194
(Men: 1317, women: 12-15) Anemia n (%) 18 36.0)
Normal n (%) 29 (58.0)
Polycythemia n (%) 3(6.0)
Mean=SD 9.91+5.86
Median 8.7
Neutrophils (x10°%/1) Range 2.46-27.2
Reference range (2-7) Neutropenia n (%) 0
Normal n (%) 19 (38.0)
Neutrophilia n (%) 31(62.0)
Mean=SD 1.02+0.68
Median 0.87
Lymphocytes (x10%/1) Range 0.2-3.2
Reference range (1-3) Lymphopenia n (%) 28 (56.0)
Normal n (%) 20 (40.0)
Lymphophilia n (%) 2(4.0)
Mean+SD 13.39+10.36
Median 10.2
Neutrophils/lymphocytes ratio Range 1.4-49
Reference range (1-3) Low n (%) 0(0.0)
Normal n (%) 4 (8.0)
High n (%) 46 (92.0)
Mean+SD 0.03+0.05
Median 0.01
Eosinophils (x10%/1) Range 0.0-0.26
Reference range (0.02-0.5) Eosinopenia n (%) 29 (58.0)
Normal n (%) 21 (42.0)
Eosinophilia n (%) 0

Notes: Hb — hemoglobin, SD - standard deviation, n — number of cases.
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Table 2
Inflammatory parameters in patients with COVID-19
Parameter Results
Mean+SD 55.56+26.34
ESR (mm/hr) Median 525
Reference range (for men: 17-50 yr <10, 51-60 yr
<12,61-70yr <14, > 70 yr <30, for women: 17-50yr  Fande >-100
<12,51-60yr <19, 61-70 yr <20, >70 yr <35) Normal n (%) 4(8.0)
High n (%) 46 (92.0)
Mean+SD 74.22+61.9
CPR (ma/l) Median 59.65
mg. _
Reference range (<10) Range 2.3-2608
Normal n (%) 2(8.0)
High n (%) 48 (92.0)
Mean+SD 679.6+405.06
Median 603
S. Ferritin (ng/ml) Range 20-1650
Reference range (for men: 15-300, for women:
_ Low n (%) 0(0.0)
15-200)
Normal n (%) 4(8.0)
High n (%) 46 (92.0)
Mean+SD 483.57+213.56
Median 419
LDH (U/1) Range 152-900
Reference range (120-246) Low n (%) 0(0.0)
Normal n (%) 4(8.0)
High n (%) 46 (92.0)

Notes: ESR - erythrocytes’ sedimentation rate, CPR - C-reactive protein, S - serum, LDH - lactate dehydrogenase, SD - standard
deviation, n - number of cases.

resulting in higher neutrophils/lymphocytes ratio with reduced esosinphils below the
reference range in around 60% as shown in table 1.

Inflammatory markers: the assessed inflammatory markers show marked elevation
in almost all patients and this is demonstrated in table 2 that studies the level of these
markers.

Coagulation parameters

The coagulation parameters assessment demonstrated normal median platelet count
in about three-quarters of patients. However, D-dimer levels were particularly elevated
(median 1.66 mg/ml) with 68% of patients above the normal range (<0.5 mg/mL). On the
other side; the natural coagulation inhibitor, free Protein S test results showed lower than
normal levels range (normal range 60-130%) in 64% of patient s with median level of
about 50%. All are demonstrated in table 3.

The correlation of protein S with clinical and inflammatory markers

Table 4 highlights the correlation between the level of protein S and clinical parameter
(age of the patients), haematological findings (Hb level, neutrophil, lymphocytes, and
eosinophils counts, platelet count) and inflammatory markers (ESR, CRP, ferritin, LDH and
D-dimer).
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Table 3
Coagulation parameters in patients with COVID-19

Parameter Results
Mean+SD 281.24+120.27
Median 259.5

Platelets (x10%/1) Range 23-668

Reference range (150-410) Thrombocytopenia n (%) 5(10.0)
Normal n (%) 39(78.0)
Thrombocytosis n (%) 6(12.0)
Mean=SD 3.01+3.9

D-di | Median 1.22

RefeI?;Ercc(er?agrfgme)kO.S) Range 0.1-16
Normal n (%) 16 (32.0)
High n (%) 34 (68.0)
Mean+SD 55.12+16.95
Median 50.0

Protein S (%) Range 26-91

Reference range (60-130) Low n (%) 32 (64.0)
Normal n (%) 18 (36.0)
High n (%) 0(0.0)

Notes: APTT - activated partial thromboplastin clotting, PT - prothrombin time, SD - standard deviation, n - number of cases.

Table 4

Correlation of protein S with other parameters
Parameter Protein S

R P

Age (yr) -0.053 0.716
Hb (g/dl) -0.034 0.814
Neutrophils (x10%/1) 0.139 0.337
Lymphocytes (x10%/1) 0.111 0.443
Neutrophils/lymphocytes ratio 0.058 0.691
Eosinophils (x10%/1) 0.142 0.326
Platelets (x10°/1) 0.081 0.577
ESR (mm/hr) -0.104 0.471
CPR (mg/l) 0.005 0.973
S. ferritin (ng/ml) 0.052 0.719
LDH (U/I) 0.140 0.333
D-dimer (mg/ml) 0.120 0.406

Notes: ESR - erythrocytes’ sedimentation rate, CPR - C-reactive protein, S — serum, LDH - lactate dehydrogenase, SD - standard

deviation, n - number of cases.

Comparison of coagulation parameters between male and female patients with

COoVID-19

The differences in coagulation parameters between male and female patients are
illustrated in this table 5 were no significant difference is seen.
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Table 5
Comparison of coagulation parameters between male and female patients with COVID-19
Male Female
Parameter n=34 n=16 P value
Median Mean+SD | Range Median | Mean#SD | Range
27141+ 302.13+
9 - _ %%
Platelets (x10%/1) 245.00 119.56 23-668 276.50 122.95 125-498 | 0.355
. 3.2+ ~ 262+ _ x
D-dimer (mg/ml) 0.69 434 0.1-16 141 283 0.1-9.21 0.787
. 53.21+ 59.19+
0, - - *
Protein S (%) 50.00 16.12 26-90 58.50 18.46 26-91 0.248

Notes: ESR - erythrocytes’ sedimentation rate, CPR - C-reactive protein, S - serum, LDH - lactate dehydrogenase, SD - standard
deviation, n — number of cases, * Unpaired t-test, ** Mann — Whitney test.

Comparison of complete blood count parameters and protein S in patients with
COVID-19

The differences in complete blood count parameters according to the level of protein S
(Low protein S <60%) or (high protein S >60%) is shown in this table 6. Were the majority
of patients with low protein S are anaemic, lymphopenic and eosinopenic. Though no
significant statistical difference is seen.

Table 6
Comparison of complete blood count parameters according to protein S level in patients with COVID-19
<60% 260%
Parameter n=32 n=18 P value
n (%) n (%)
Hb (g/dI) Anemia 13 5
Reference range Normal 18 12 0.815**
(Men: 13-17, women: 12-15) Polycythemia 1 1
) , Neutropenia 0 0
Neutrophils (x10%/1) Normal 1 21 0.552%
Reference range (2-7)
Neutrophilia 8 10
, Lymphopenia 20 8
Lymphocytes (x10%/1) Normal 1 9 0.651%*
Reference range (1-3)
Lymphophilia 1 1
. . Low 0 0
Neutrophils/lymphocytes ratio Normal 2 5 0.612*
Reference range (1-3)
High 30 16
. hils " Eosinopenia 22 7
osinophils (x10 "
Reference range (0.02-0.5) Normal 10 " 0.072
Eosinophilia 0 0

Notes: Hb — hemoglobin, n — number of cases, * Fisher exact test, ** Yates chi square test.

Comparison of inflammatory parameters and protein S in patients with COVID-19

The differences in level of inflammatory markers according to the level of protein S
(Low protein S <60%) or (high protein S >60%) is shown in this table 7. Were the majority
of patients with low protein S have higher ESR, CRP and LDH apart from ferritin is lower.
Though no significant statistical difference is seen.
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Table 7
Comparison of inflammatory parameters according to protein S level in patients with COVID-19
<60% 260%
Parameter n=32 n=18 P value
Median | MeantSD | Range Median | Mean#SD | Range
57.97+ 51.28+ %
ESR (mm/hr) 53.50 27.43 5-100 51.50 24.44 10-100 0.394
81.4+ ~ 61.47+ - x
CPR (mg/l) 62.75 68.38 2.3-260.8 | 49.98 47.42 10-201.2 |0.430
-, 729.46+ 590.96+ 135.2- .
S. Ferritin (ng/ml) 595.20 4513 20-1650 641.00 20752 1310 0.571
473.93+ 500.71+ o
LDH (U/1) 421.20 193.68 152-894 | 394.00 25014 228-900 | 0.968

Notes: ESR - erythrocytes’ sedimentation rate, CPR - C-reactive protein, S - serum, LDH - lactate dehydrogenase, SD - standard
deviation, n — number of cases, * Unpaired t-test, ** Mann Whitney test.

Comparison of coagulation parameters and protein S in patients with COVID-19

The differences in level of coagulation parameters according to the level of protein S
(Low protein S <60%) or (high protein S >60%) is shown in this table 8. Were no difference
in platelet count neither D-dimer level according to the level of protein S.

Table 8
Comparison of coagulation parameters according to protein S level in patients with COVID-19
<60% 260%
Parameter n=32 n=18 P value
Median | MeantSD | Range Median | MeantSD | Range
272.06+ 297.56+
2 — —
Platelets (x10%/1) 256.00 112.07 23-542 269.00 135.46 125-668 | 0.657
. 3.44+ 2.26+
D-dimer (mg/ml) 1.48 4.9 0.1-16 0.80 3.05 0.1-10 0.454
B DISCUSSION

Many reports have been published discussing different topics in COVID-19 infection
since its appearance, particularly coagulopathy. The combination of inflammation
and thrombosis cause a positive feedback loop between these two pathways.
Thrombocytopenia had been observed only in 10% of our sample patients and this is less
than what is observed in meta-analysis data for patient infected with COVID-19; probably
due to the difference in sample size [15].

D-dimer is high in most of the sample patients in about 68% which is comparable to
data analysis seen of seven studies [16, 17]. And this is a consistent finding in multiple
studies despite the fact that the exact cause for such elevation is poorly understood. This
elevation could be associate with disseminated intravascular coagulation, as a reflection
of fibrin by product degradation accumulating within the lung parenchyma and the
alveoli and thus causing lung damage.

Likewise, a mild protein S deficiency was found in our study in more than half of the
patients and that is comparable to the result of three previous studies [18].

Protein S itself may directly regulate inflammatory responses. Activated protein
or protein S alone and combined activated protein C + protein S therapy decreased
inflammatory markers and cytokines; so it may have a protective role possibly by direct
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inhibition of the local expression of inflammatory cytokines without affecting coagulation
[19]. This the expected theory behind absence of the positive relationship between
coagulation markers and systemic inflammatory response in our study data.

While acquired thrombophilia, as an expected squeal with COVID-19. May be
explained by multifactorial events and involves endothelial dysfunction, the release of
pro-inflammatory cytokines, enhanced platelet activity, an imbalance of coagulation
factors, and complement activation [20].

B CONCLUSION

Mild protein S deficiency was detected in more than half of patients with COVID-19
infection. Nevertheless no positive correlation was found between protein S and studied
hematological and inflammatory parameters.
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Abstract

Introduction. C. trachomatis is the causative agent of many diseases cause as blindness
and is the most infection common sexually transmitted pathogen.

Purpose. To determine the relationship between ocular anatomy and chlamydial
infections.

Materials and methods. A 100 swabs were taken from patients whom suffering from
an eye infection disease. The patients who attended the government hospitals in Basrah
province from Feb to Jul 2022. DNA was extracted from swabs by a Bacall swab of DNA
extraction kit and then molecular methods. C. Trachomatis isolated from patients who
suffer from conjunctivitis, blepharitis, Lacrium cystitis, and keratitis.

Results. The infection rate of Chlamydia was 12%. Males were infected more than females.
This study diagnosed C. Trachomatis from eye infections for the first time in Iraq. PCR assay
showed high sensitivity as determined for the presence of C. Trachomatis among patients.
In this study, the patient infected with C. Trachomatis was distributed in seven age groups.
Conclusion. C. Trachomatis is a causative agent of eye infections diseases in Basrah
province - south of Iraq. This study diagnosed C. Trachomatis from eye infections for the
first time in Irag. Young men are more effected than women.

Keywords: C. Trachomatis, eye infection diseases, ocular anatomy, blepharitis, keratitis

B INTRODUCTION

C. Trachomatis is a bacterium that causes many diseases including trachoma, lymph
granuloma, pelvic, and non-gonococcal urethritis, this can make it (in women) difficult or
impossible to get pregnant in the future [1, 2]. The life cycle of Chlamydia is characterized
by two stages, the Elementary Body (EB), which adheres to and invades the eukaryotic cell

12 "Laboratory Diagnostics Eastern Europe”, 2025, volume 14, No. 1. Electronic Supplement

To the First Page Next Page Previous Page Back to Contents



mailto:nada.hashim@almaaqal.edu.iq

Clinical Infectology and Parasitology / e
Molecular and Genetic Research ~ £3

in alarger (0.3 to 0.6 Mm in diameter) and the vegetative form (0.6 to 1.5 Mm in diameter),
the Reticulate Body (RB) [3, 4]. Neonatal conjunctivitis is inflammation occurring within the
first 30 days of life. C. trachomatis (most common) causative agent is typically contracted
during vaginal delivery from exposure to bacteria from the birth canal [5].

Several layers make up the eyeball, it consists of a dense and elastic imperfect of
supporting tissue which are opaque sclera and transparent cornea. The outermost layer
of the eyes includes the sclera, conjunctiva, and the cornea [6, 71.

The corneais a central transparent front part (outer layer) of the eye (watch glass) and
consists of several layers including Bowman’s membrane, Epithelium, Dua’s layer (pre-
Descemet’s layer), Stroma (substantia propria), Endothelium, and Descemet’s membrane.
Itis avascular with no blood vessels except the limbus [6].

The sclera is the ‘dense white tissue’ supporting wall and it is continuous with the clear
cornea. The outer surface is covered by the conjunctiva, under which is the episclera and
the innermost layer consists of elastic lamina fusca fibers [6]. The anterior chamber is a
space filled with agueous humour, and bounded anteriorly by the cornea, and posteriorly
by the iris and pupil [6]. The angle of the anterior chamber is a peripheral recess, bounded
posteriorly by the iris root and the ciliary body and anteriorly by the corneo-sclera [6, 8].
Lens is a biconvex mass of peculiarly differentiated epithelium, consisting of three main
parts. The uveal tract consists of three parts (two posterior [choroid and ciliary body],
while anterior form a free circular diaphragm [iris]) [6].

Iris is thinnest when attached to the ciliary body. It is composed of a stroma have
branched connective tissue cells, largely un-pigmented in blue irides with little pigmented,
with a rich supply of blood vessels [8].

Ciliary body is situated in the antero-posterior section and is shaped roughly like an
isosceles triangle, with the base forwards. The chief mass of the ciliary body is composed
of ciliary muscle. The inner surface is divided into two portions (the anterior part (pars
plicata) and the posterior part (pars plana)) [6]. The choroid is an extremely vascular
membrane in contact everywhere with the sclera. On the inner side, the choroid is covered
by lamina vitrea or membrane of Bruch as a thin elastic. The blood vessels of the choroid
increase in size from within outwards. The posterior chamber and vitreous humour are
triangular spaces between the posterior aspect of the iris and the anterior surface of the
lens. The vitreous chamber lies behind to lens, containing vitreous humour [6, 8].

The retina corresponds in lines extent to the choroid, it is continued anteriorly as a
double layer of epithelium as pupillary margin. It consists of several layers formed by
three strata of cells and their synapses, which are visual cells (externally), bipolar cells
(intermedially), and ganglion cells (internally), the axons of which run into the central
nervous system [6]. The layers of the retina are (outer to inner): rods and cones, retinal
pigment epithelium, outer nuclear layer, outer plexiform layer, inner nuclear layer, inner
plexiform layer, ganglion cell layer, nerve fiber layer, and cells running centrally into the
optic nerve [8].

The tear film end products are released by a lacrimal functional unit which consists of
the lacrimal and Meibomian glands, ocular surface, and interconnecting innervation [9].

The conjunctiva is a mucosal surface that extends from the corneoscleral limbus to
the eyelid margin and covers the sclera up to the limbus [8]. It divides into three distinct
regions (bulbar, fornix, and palpebral) [9].
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B PURPOSE OF THE STUDY

To determine the relationship between ocular anatomy and chlamydial infections.

B MATERIALS AND METHODS

Study population

A 100 swabs were taken from patients who suffering from eye infection disease. Cases
who attended the government hospitals in Basrah province from Feb to Jul 2022.

Sample collection
C. Trachomatis isolated from patients who suffered from conjunctivitis, blepharitis,
Lacrium cystitis, and keratitis by swabing.

DNA extraction

DNA was extracted from swabs by a Bacall swab DNA extraction kit and then molecular
methods [10], as shown in Tables 1 and 2. All sample swabs entering all steps of PCR
amplification including denaturation, annealing and extension. Then gel electrophoresis
used to visualized the findings.

Table 1
PCR reaction setup
Chemicals Volume (pl)
Master mix 125
Premier Forward 1
Premier Reverse 1
DNA 5
H20 55
Total 25
Table 2
PCR amplification setup
No. of Stage Steps Temperature (°C) | Time (min) No. of Cycle
1 Denaturation 1 94 3 1
2 Denaturation 2 94 1
3 Annealing 64 1 30
4 Extension 1 72 1
5 Extension 2 72 5 1

Statistical analysis

Statistical Package for Social Sciences (SPSS) version 24 was used. Qualitative data
were presented as frequencies and percentages. Chi-square (X?) was used to compare
between groups. P-value <0.05 was considered statistically significant.

B RESULTS

C. Trachomatis isolated from patients who suffer from conjunctivitis, blepharitis,
Lacrium cystitis, and keratitis. The infection rate of Chlamydia was 12%. Males were
infected more than females 66% : 34%. PCR assay showed high sensitivity as determined
for the presence of C. Trachomatis among patients, as shown in Figure. In this study, the
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Results of 16 STRNA gene amplification of C. trachomatis with a size of (300 bp): 1, 16 = Ladder,
2-14 = Positive samples, 15 = Negative samples

patient infected with C. Trachomatis was distributed in seven age groups, as shown in

Table 3.

Table 3

Distribution of patients by age groups
Age groups (years) No. C. trachomatis
1-10 25 12
11-20 26 8
21-30 20 20
31-40 10 10
41-50 6 0
51-60 15 12
61-70 1 0
X?=21.021; p<0.01

B DISCUSSION

Trachoma is one of the different blinding diseases in the world. It is the common
infection cause of blindness. The causative agent (Chlamydia trachomatis) infection
usually begins in childhood. The WHO estimates 84 million people suffer from trachoma
and up to 1.3 million are thought to be blind due to the eye disease [11]. In this study, the
infection rate was 12%.

C. trachomatis can pass from one person to another within a few minutes [11]. The
present study found males were infected more the females, trachoma is a public health
problem in developing countries where living conditions are crowded and general
hygiene is poor [12]. Diagnosis of C. trachomatis from eye infections for the first time in
Irag. Diagnoses of Chlamydia Trachomatis eye infection are generally unsuits factory by
standard laboratory methods. PCR (this type of test detects the genetic material, DNA,
or RNA of C. Trachomatis) has been a successful test for the diagnosis of C. Trachomatis
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[13, 14]. The younger patients (1-30 years) were more infected by C. Trachomatis, with a
similar result recorded by [15, 16].

B CONCLUSION

C. Trachomatis is a causative agent of eye infections diseases in Basrah province -
south of Irag. This study diagnosed C. Trachomatis from eye infections for the first time in
Irag. Young men are more effected than women.
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Abstract

Introduction. Methicillin-resistant Staphylococcus aureus is one of the more prevalent
diseases related to an increase in resistance to antibiotics.

Purpose. To isolate and identify the source of MRSA in a hospital setting using molecular
techniques.

Materials and methods. Collected 80 patients’ nasal and wound swabs were from Al-
Fayhaa Hospital and Al Basrah Teaching Hospital (40 wounds and 40 nasal swabs from
operation rooms and patients’ rooms). Isolates bacteria using Bacteriological analysis and
validated by the use of mannitol salt agar injection and overnight incubation at 37 °C and
were examined using colony morphology, Gram staining and biochemically tested for
catalase, oxidase activity and we used to confirm MRSA identified The thermal cycling
procedure for PCR was created using by detection of the mecA gene.

Results. Staphylococcus aureus was discovered in 63 (78.75%) samples, which were
isolated using standard microbiological methods. The rate of S. aureus isolates was
35 (87.5%) out of 40 wound swab isolates and 28 (70%) out of 40 nose swab isolates. MRSA
isolates, this rate isolation 43 (68.25%), including results 25 (71.42%) out of 35 isolates
nasal swabs, while 18 (64.28%) out of the 28 wound swabs samples were positive for this
mecA gene.

Conclusion. It was found that an elevated incidence of MRSA in all of the species. The
bacteria leading to the infection of the wound could originate from self-infection or
spread from one person to another. The mecA genome was identified in MRSA isolates,
confirming the effectiveness of using the mecA gene as a genetic indicator of methicillin
resistance to identify MRSA.

Keyword: methicillin-resistant Staphylococcus aureus, mecA gene, PCR, Staphylococcus
aureus, isolates bacteria
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B INTRODUCTION

Methicillin-resistant Staphylococcus aureus is one of the more prevalent diseases
related to an increase in resistance to antibiotics [1]. MRSA infections have grown in the
past few years, resulting in more than 90 percent of the overall human S. aureus infections
[2]. MRSA is frequently resistant to a wide range of antibiotics, including macrolides,
aminoglycosides, lincosamide, and all-lactams, making treatment challenging [3].
MRSA colonization is usually asymptomatic in healthy people [4]. The distribution and
prevalence of MRSA in hospitals varies considerably between regions as well as within a
single country [2]. MRSA has piqued the interest of medical researchers and practitioners
because to the increasing difficulties in managing and treating it [5]. Hospital-acquired
MRSA infections are prevalent, harm patient outcomes, and raise healthcare expenditures
due to increased hospital stay, antibiotic use, and mortality. MRSA infections are prevalent
and significant causes sources of nosocomial infections and medical facilities when
patients have weakened immune systems [6]. HA-MRSA infections cause morbidity and
mortality globally [7]. MRSA is typically transmitted in hospitals by patients, who serve
as significant reservoirs, healthcare workers (HCWs], environmental surfaces, and, on
rare cases, the air [8]. S. aureus was the third most frequent pathogen in most Iraqi cities,
according to a survey on the percentage of bacterial contamination in operating rooms.
From January to June of this year [9]. The Staphylococcus chromosomes include the mecA
gene. It boosts S. aureus virulence by causing methicillin resistance in the Staphylococcus
cassette chromosome (SCCmec) region of the genome, which many MRSA molecular tests
developed to identify amplification of the mecA gene in Staph aureus [10]. The virulence
gene mecA is encoded within the bacterial chromosome; the total length of these genes
in MRSA is around 720 bp. It is encoded by a protein chain that is about 239 amino acids
long by NCBI, 2019. PBP2a is a movable intrinsic genomic component transported on a
chromosomalislands (SCCmec) that is produced by the mecA gene [5]. PBP-2aiis less affine
to -lactams than PBP-2, which is produced by methicillin-sensitive Staph aureus (MSSA),
because it hinders the active site from binding-lactams [2]. Staph aureus, an opportunistic
infection that is found all over the world and may invade the nostrils and skin without
causing any symptoms [11]. MRSA carriers (chronic or intermittent carriage) account for
around 20-40% of the total human population [6]. Staphylococcus colonization was an
elevated element that led to the spread of Staph aureus infection by transmission directly
or contact with contaminated surfaces [12]. Staphylococcus infection is more common
in young people than in adults [13]. Molecular-typing methods are an efficient and vital
tool to swiftly identify and monitor common pathogen strains, and they also restrict their
dispersion mechanism and hence regulate the diseases they cause [14].

B PURPOSE OF THE STUDY
To isolate and identify the source of MRSA in a hospital setting using molecular
techniques.

B MATERIALS AND METHODS

Collection of Samples

80 Nasal and Wound swabs were collected from Al-Fayhaa Hospital and Al Basrah
Teaching Hospital including (40 wound and 40 nasal swabs from operation rooms and

18 "Laboratory Diagnostics Eastern Europe”, 2025, volume 14, No. 1. Electronic Supplement



Clinical Infectology and Parasitology / s
Molecular and Genetic Research ~ £3

patients'rooms). A doctor supervised the collection of the samples. A questionnaire paper
was produced and added to the appendix to collect and record all patient information.

Isolation and identification of S. aureus

The isolate was discovered using routine laboratory tests. Staphylococcus aureus
is a kind of bacteria. Bacteriological analysis was identified and validated by the use of
mannitol salt agar injection and overnight incubation at 37 °C under aerobic conditions.
Primary cultures were examined using colony morphology and Gram staining. The suspect
colonies have been established using mannitol salts agar and biochemically tested for
catalase and oxidase activity [15].

Molecular detection of isolates

Extraction of genomic DNA

S. aureus isolates’ genomic DNA has been extracted using a DNA kit (Geneaid, USA)
and according to the manufacturer’s procedure.

MRSA genotypic detection
Detection of the mecA gene, with primer sequences shown in table 1, was used to
confirm MRSA isolates. The thermal cycling procedure for PCR was created using [16].

Table 1
The sequence of mecA gene primers for amplification the genes
Amplico
Genes Sequence Size, bp Refe.

F 5- GTGAAGATATACCAAGTGATT-3’
mecA - 147 ([16]
R 5°- ATGCGCTATAGATTGAAAGGAT-3’

Using previously described primers, all S. aureus MRSA isolates were screened for
the presence of mecA genes, mixed forward and reverse primers for PCR were used to
provide a stock solution concentration of (100 pmol/Il), and the negative control was
distilled water. Table 2 shows that the total volume of the polymerase chain reaction
mixture is 25 pL.

Table 2
PCR mixture for detection S. aureus MRSA isolates
PCR mix Volume (pL)
Promega green master mix 12.5
DNA template 2.5
. Forward primer 1.5
Primer .
Reverse primer 1.5
Nuclease free water 7
Total 25

The program was utilized in the polymerase chain reaction described by [16], with a
few changes to the reaction parameters. Table 3 illustrates this.
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Table 3
PCR Amplification Programs for mecA gene

Temperature (° C)/Time

Gene Initial Cycling condition Final Cycle No.
denaturation  yonatyration annealing extension extension
mecA 94/5 min 95/30 sec 50/45 sec 72/1 min 72/7 min 30

Statistical analysis

Obtained data were documented and tabled in the Microsoft Office Software version
2016 (Microsoft, USA); while statistically, t-test and One Way ANOVA in the Graph Pad
Prism Soft ware version 6.0.1 (Graph Pad Soft ware, Inc., USA) were served to estimate
significant differences between study specimen at P<0.05.

B RESULTS

Isolation of S. aureus and characterization

On Mannitol agar media, S. aureus metabolizes menthol sugar, changes its color
from red to yellow, and develops aerobically. The cells emerged as Gram-positive cocci
(irregular clusters) after Gram staining and further purification using biochemical analysis
(with a positive result for Catalase but negative findings for Slide Coagulase, Coagulase
test, and Oxidase). The percentage of isolation showed that 63 (78.75%) of 40 wound
swab isolates and 28 (70%) of 40 nasal swabs of suspected S. aureus have been identified
utilizing established microbiology techniques.

DNA extraction

All positive samples were extracted with the Genomic DNA Mini Kit (Geneaid, Korea)
according to the manufacturer’s instructions. At an optical density of 260/280 nm, the
Nanodrop System (Thermo-Scientific, UK) was used to assess the concentration and
purity of isolated DNAs.

MecA gene detections

S.aureus isolates carrying the mecA gene were identified using PCR. The current study’s
findings revealed that some MRSA isolates having mecA gene, mecA gene molecular
weight 147 bp, figure, indicated 25 (71.42%) out of 35 isolates. Table 4 shows that nasal
swabs were positive for this gene, whereas 18 (64.28%) of the 28 wound swab samples
were positive, with significant differences (P<0.05).

Table 4
MRSA identification using genotypic methods
. No.of S.aureus  MecA gene
Type of specimen isol
isolates Positive Negative

Nasal swabs 35 25 (71.42%) 10 (28.57%)

Wound swabs 28 18 (64.28%) 10 (35.71%)

Total 63 43 (68.25%) 20 (31.74%)
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MecA gene gel electrophoresis amplified products of PCR from Staph aureus isolated by the PCR
technique. 1.5% agarose gel M: DNA ladder (50-1000 bp)

B DISCUSSION

The current study found that MRSA isolated from the hospital environment (operating
rooms and patients’ rooms) can contaminate wounds and cause wound infection;
therefore, tight sanitary measures can prevent wound infection during or after an
operation. The germs that cause wound infection may be transmitted from one patient to
another during bandage changes, especially if the patient is hospitalized for an extended
period of time [17]. Infection of the wound can occur throughout the surgical process or
once a patient is released from a hospital. MRSA isolation rate (68.25%) in this study mecA
gene. This finding coincided with numerous earlier investigations that found mecA genes
in all MRSA isolates. Alternative study has shown that Methicillin resistance can develop
without the presence of mec A and that MRSA might have alternative mechanisms of
resistance, such as a modified target site or reduced treatment storage [18]. The absence
of the mce A gene could also be due to a technological error during detection. There is
growing concern about MRSA contamination and infections in hospitals, particularly in
post-operative wounds [18]. In this study, isolates from wounds swabs revealed a high
prevalence of MRSA containing mecA gene 18/28 (64.28%), while nasal swabs from
patients revealed a rate of MRSA containing mecA gene 25/35 (71.42%). The identification
of an elevated rate of MRSA isn’t unexpected, and it is also in line with previous Iraqi
research [19]. MRSA frequency was 53% [20] in a 2015 study conducted in Irag’s Kurdistan
area, whereas the rate was 69% [21] in another investigation performed between Iran
and India, the proportion was considerably lower 16.6% [22]. MRSA frequency from
S. aureus obtained from blood and nasal colonization was 51.4% in a Korean hospital
[23]. MRSA was widespread in Asian countries in general [2]. MRSA prevalence decreased
in the German research [6]. Significant rates of Staph aureus resistance to penicillin and
ampicillin were observed in Turkey in 2017. In 2018, a study in Isfahan, Iran, discovered
MRSA nose infection in 51.9% of patients and 16% of health professionals [24].
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B CONCLUSION

It was found that an elevated incidence of MRSA in all of the research samples, and
there were potential sources of MRSA wound infection. The bacteria leading to the
infection of the wound could originate from self-infection or spread to one person to
another throughout bandage changing, especially if the patient is admitted to the
hospital for an extended period of time. The mecA genome was identified in all MRSA-
isolated, confirming the effectiveness of using the mecA gene as a genetic indicator of
methicillin resistance to identify MRSA.
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Abstract

Introduction. Identification and serological study were conducted for blood donors and
applicants for marriage to investigate the infection with Toxoplasma gondii.

Purpose. To study Toxoplasma gondii infection in blood donors and potential spouses
without symptoms in the main blood and applicants for the Thi-Qar marriage bank,
employing the ELISA technique, as well as to investigate of the impact of several
parameters, including age, blood type, and sex and location of residence.

Materials and methods. For both sexes during the period from on October 2023 until
the end of January 2024, the ELISA technique was used for 140 serum samples from blood
donors and 160 serum sample from applicants for marriage, according to Serological
criterion (sex, age group, area region, blood group).

Results. The total toxoplasma gondii positive rate was 32% using The ELISA antibody IgG
and (3%) using the antibody for blood donors. The positive rate for antibody IgM was
(22%) for blood donors and the positive rate for antibody IgG was 3%for applicants for
marriage. The result showed that the prevalence of toxoplasma gondii was slightly higher
in rural areas compared to cities.

Conclusion. Infection frequency was in males then females for blood donors and higher
females than males for applicants for marriage in all age groups and blood donors.
Generally, people over 36 old are more vulnerable to infection.

Keywords: toxoplasma gondii, EISIA technique, blood donors, marriage applicants,
antibody IgM

B INTRODUCTION

Obedient intracellular parasitic protozoa, T. gondii, is the source of the zoonotic
disease toxoplasma, which causes encephalitis, mental retardation, chorioretinitis, loss of
vision in congenitally infected individuals, and miscarriage in livestock [1-3]. The infection
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is present all over the planet. This parasite has exposed around one-third of humankind,
yet the seropre valence varies widely between population groups and countries (from less
than 10% to more than 90%) [4]. People who are infected may not show any symptoms
for the rest of their lives unless they experience immunosuppression [5]. The only animals
that pass oocysts in their feces are felidae, or cats, who are both intermediate and
definitive hosts. All other mammals and birds are considered intermediate hosts. Goat and
sheep meats contain significant diseases. Toxoplasmosis sources [6]. Typically, diagnosis
produced using molecular methods and/or immunological tests, or by combining these
methods [7]. Indirect ELISA is one type of serological test that can be used to demonstrate
IgM or IgG. It is a quick, easy, and reliable procedure [8, 9].

B PURPOSE OF THE STUDY

To study Toxoplasma gondii infection in blood donors and potential spouses without
symptoms in the main blood and applicants for the Thi-Qar marriage bank, employing the
ELISA technique, as well as to investigate of the impact of several parameters, including
age, blood type, and sex and location of residence.

B MATERIALS AND METHODS

Three hundred blood samples, ranging in age from 18 to 57, were collected from both
healthy blood donors and potential spouses. Samples were taken from candidates for the
Thi-Qar marriage facility and blood donors. Each subject had four milliliters of venous
blood drawn from the radial vein. The serum was then pipetted into five Eppendrof tubing
using a micropipette and kept for later use at -20 °C.

Anti-T. gondii antibody (IgG) and (IgM) detection using ELISA technique: IgG and
IgM antibody measurements were carried out and analyzed in accordance with the
manufacturer’s instructions.

Serological testing

Two kits from HMG, Germany were used for this assay, according to Laboratories, Inc.
One was for the detection of IgG, while the other was for the detection of antibodies
specific to IgM. T. gondii in the serum for humans.

Serological testing (ELISA)

This assay was performed by using two kits (HMG, Germany) Laboratories, Inc. One
was for detection of IgG and another for detection of IgM specific antibodies agains.
T. gondii in the people serum.

B RESULTS

Table 1 present on blood donor and marriage applicants were tested for various
factors. The results showed that in urban areas, 73.5%of blood donors were negative,
while 22.4%were IgG positive. In rural areas, 71.4% of marriage applicants were negative,
with 25.3% testing IgG positive. Overall, the total percentage of negative results was 80%,
while 18.1% were IgG positive. No significant differences were found between urban and
rural areas.
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Table 1
The prevalence of toxoplasma gondii antibodies by residence area
Applicants for marriage Blood donor
l9G IgM @) lgG IgM “)
Residence (+) (+) (+) (+)
No. (%)
Urban 11(22.4) 2(4.1) 36 (73.5) 9(14.8) 1(1.6) 51(83.6)
Rural 23 (25.3) 3(3.3) 65 (71.4) 20 (20.2) 2(2) 77 (77.8)
p-value 0.9 0.66

Table 2 present data on blood donors male 70 total Negative 61 (87.1) IgM positive
(1.4%) IgG positive 8 (11.4) female 90 total Negative 72 (80%) IgM positive 4 (4.4%) IgG
positive 14 (15.6%). Applicants for marriage male 132 total Negative 98 (74.2%) IgM
positive 2 (1.5%) IgG positive 32 (24.2%) female 8 total Negative 2 (25%) IgG positive
6 (75%). Total Male 160 negative 133 (83.1%) Igm positive 5 (3.1%) IgG 22 (13.8%) female
140 total negative 100 (71.4%) IgM positive (71.4%) IgG positive38 (27.1%).

Table 2
The prevalence of toxoplasma gondii antibodies by sex
Applicants for marriage Blood donor
IgG IgM “) lgG IgM
Gender (+) (+) (+) (+) (=)
No. (%)
Male 32(24.2) 2(1.5) 98 (74.2) 8(11.4) 1(1.4) 61 (87.1)
Female 6 (75) 0 2 (25) 14 (15.6) 4(4.4) 72 (80)
p-value 0.001 0.39

On blood donors and applicants for marriage, categorized by age groups and antibody
test results. The results show varying percentages of positive and negative cases for IgM
and antibodies in different age ranges. The data indicates a higher percentage of positive
IgG cases in older age groups while a decrease in positive IgM cases as age increases.
The total number of cases analyzed is 160 with a breakdown of antibody test results
provided for age group. The data highlights the importance of age in antibody test results
among blood donors and marriage applicants. Focusing on blood group and antibodies.
It includes counts and percentage for blood groups A, B, AB, O, as well as IgM and IgG
antibodies. The total count and percentage for all blood groups are provide. The analysis
includes the p-value, degrees of freedom, and chi-square value. The result indicates the
distribution of blood types.

B DISCUSSION

This research is the first to look into the prevalence of Toxoplasma gondii infection
in the blood donors and applicants for marriage from Thi-Qar province, Blood Donors
:‘We used ELISA to test 140 blood donors and found no significant difference in infection
rates between urban and rural residents (76.6% vs. 68.3% for IgG and IgM, respectively.
These findings align with previous studies by Hamza [10] and Al-Deen et al. [11], who
also reported no significant association between residence and Toxoplasma antibody
presence.
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For marriage applicants (n=160), the present study found no significant difference in
IgG prevalence between urban (22.4%) and rural (25.3%) areas. This aligns with Jassam’s,
2010 [12]. study on schizophrenic patients, which showed no significant difference in IgG
prevalence based on residence.

While Igm among candidates for marriage in the rural region was (3%) higher than
in Urban (2%) coincided with the study of Salibay et al. [13], in the Philippines, where
They revealed that prevalence was higher in suburban patients than urban inhabitants.
When Al-saadii was researched in males and females, it was found that 111 (91.73%) of
the cases were in rural regions compared to 10 (8.16%) in urban areas [14]. The variation in
the reading of Toxoplasma gondii in a living environment may be caused by inadequate
treatment, direct contact with cats and other animals as they give birth to animals in
home parks, and a lack of health education in certain rural areas.Another factor could be
that living in a more crowded area increases the risk of infection during pregnancy and
childbirth. Conditions in urban areas [15] may differ from research conducted in rural and
urban locations with regard to hygiene and sample sizes; also, people in rural areas may
eat more prepared foods and frequent restaurants in metropolitan areas. It is also crucial
to highlight in this study that the main mode of transmission in Iraq is induced by oocyst
ingestion.

The current study’s ELISA test-based infection percentage revealed that, among
marriage-seeking applicants, males and women had seropositive rates of 24.2% and
75.0%, respectively, based on their gender. The results matched those of Al-Maamuri
[16], who discovered that 76.8% of females and 82.43% of males were seropositive. While
Saleh, [18], discovered 17.83% of females and 9.1% of males were seropositive, Mahmood
et al. [17] identified 13.3% of males and 43.3% of females to be seropositive. However,
compared to females (26.19%), men (31.26%) in Kirkuk City’s study by Salman and Mustafa
[19] showed a greater seropositive rate.

While ELISA-IgM findings were recorded, male values were 1.5% higher than female
results (0.0%). was, and the current investigation supported a previous Walle et al. study
[20] was found to be 4.0% in men and 2.0% in women. The research conducted by Al-
Ghargholi [21] revealed different results, with Toxoplasma seroprevalence of 52.3% in men
and 50.3% in women (IgG and (IgM)). 5.6% of men and 18.7% of women, respectively.
Male blood donors with chronic infections had an IgG level of 24.3%, which was greater
than the 2.14% level for acute infections. This difference could be the result of either male
or female applicants for marriage being exposed to the T. gondii infection depending on
where they live or work, or it could be the result of different size specimens that were
exclusively taken from male blood donors with female.

Whereas the age group of (32-36) years old had the highest proportion of Toxoplasma
gondii infection by ELISA for IgG in blood donors, with 75% In agreement with Abdulla et al.
[22], who discovered that 35% of people in the age group (31-40) had IgG. The ELISA (IgG)
examined candidates for marriage who were 42 years of age or older, with a prevalence
of 33.3%. This is consistent with [18], who discovered that the prevalence was 30% in the
40-49 year age group, and [16], who discovered that the prevalence was 85.39% in the
41-50 year age group. This, however, was not the case for Al-mosawi [23], who reported
different results, with Toxoplasma seroprevalence of 66.6% for IgG and 26.4% for IgM in
individuals aged 25 to 29. 45 and higher IgM had years percentage of 26.4%, which was
in line with both IgG IN in the 45+ age range. The findings confirms the 49.2% prevalence
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of both IgG and IgM in the 20-24 age range. While ELISA-IgM recorded inconsistent
results, they were in agreement with the presence of the highest percentage of blood
donors and marriage applicants in the age category of 22-26-26 years (5.6%) and
6.9%, respectively [14]. which has observed that 30% of the age group (18-25) and [18]
of 19-29 years Was 10.8%, while Mahmood et al. [24] reported comparable results with
Toxoplasma in individuals aged 18 to 25. Was 30% with IgM.The current findings may be
related to the varying numbers of afflicted individuals in each group. Additionally, the
individuals may be encountering toxoplasma Cat-related soil exposure during childhood
has led to the accumulation of anti-Toxoplasma antibodies in humans at varying
percentages, which can cause the chronic infection toxoplasmosis, Saplding et al. [25].
The variations in the specificity and sensitivity of the approach utilized to diagnose each
host’s response could be the cause of these discrepancies between the preceding result
and the present result. To the parasitic strain John, Suzuki, Y, and k [26].

It is noteworthy that the current study found a relationship between the blood group
system and toxoplasma infection, with samples tested by ELISA IgG with blood group
AB+ 4 (20.0%) having the highest prevalence and samples of group O+ 15 (37.5%) having
the lowest prevalence. This relationship was significant (p-value = 0.46).However, the
ELISA IgM antibodies test revealed that the blood group had the lowest proportion of
toxoplasma (10.0%) and the highest percentage of toxoplasma (75.3%). According to a
study conducted in Russia among blood donors, the seroprevalence of toxoplasmosis
was twice as high in subjects with blood group AB than in subjects with blood group O
(54% versus 27%, respectively) Henery, [27]. Nevertheless, Al-Kaysi and Ali concur on this
outcome [28]. They demonstrated that

For the O+ and AB blood groups, toxoplasma infection was more preventable, with
seropre valences of 35.8% and 38%, respectively. Percentage of infection by ELISA test:
The current study’s results are broken down by blood group, with the blood group AB+
5 applicants having the highest prevalence of IgG infection (20.0%) and the blood
group O+ 17 applicants having the lowest prevalence (38.6%), with a significant difference
between the two (p-value: 0.21). However, the ELISA IgM antibodies test revealed that
the blood group had the lowest percentage of 6 (15.0%) and the highest percentage
of 2 (10.0%) of toxoplasma. The presence or lack of the A and B carbohydrate antigens on
the surface of red blood cells determines the A, B, and O blood group system Hakomori
[29]. Their findings are contradicting findings from four investigations that link this
parasite to the Band AB blood group [30].

B CONCLUSION

Infection frequency was in males then females for blood donors and higher females
than males for applicants for marriage in all age groups and blood donors. Generally,
people over 36 old are more vulnerable to infection.
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Abstract

Introduction. A fungal infection of the scalp hair is called tinea capitis. Microsporum and
Trichophyton are the two main dermatophyte species that cause it. The outer root sheath
of the hair follicle can be penetrated by the fungi, which may then infiltrate the hair shaft.
Purpose. To investigate the antifungal properties of rosemary in relation to the species
that cause tinea capitis.

Materials and methods. Between November 2020 and April 2023, 150 hair samples from
the Al-Hussein Teaching Hospital in the province of Muthanna were examined under
the supervision of experts. The tinea capitis case included samples from 76 ectothrix,
52 endothrix, and 22 Favus.

Results. Based on the species isolates, the most common fungi in ectothrix were
Microsporum canis 17 (19.1%), Microsporum gypseum 14 (15.7%), Trichophyton equinum
9 (10%), and Trichophyton verrucosum 7 (7.8%). The two most common fungi in endothrix,
however, were Trichophyton tonsurans 19 (22%), and Trichophyton violaceum 14 (15.7%).
T. schoenleinii 8 (10%) was the only species of the favus that was found.

Conclusion. Rosemary leaves have anti-tinea capitis properties. Ointment, cream, or
lotion should be made with these fractions at the recommended percent and tested
in vivo to determine whether they are effective against trichomonia capitis, given the
increased effect of the N-hexane fraction in decantation.

Keywords: rosmarinus, anti-dermatophyte, microsporum, trichophyton, rosemary, tinea
capitis

B INTRODUCTION

Tinea capitis is a condition that mainly affects hair shafts and follicles and is caused
by a superficial fungal infection of the skin of the scalp, eyebrows, and eyelashes.
The condition is believed to be a form of superficial mycosis or dermatophytosis [1].
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The cutaneous layer of both human and cattle skin contains pathogenic keratinolytic
fungi called dermatophytes, which cause dermatophytosis, a disease that is found all
over the world. are separated into three groups: kinds of Trichophyton, Microsporum,
and Epidermophyton. The skin lesions of infected animals have a thick, gray-white crust
that rises above the skin and is at least 3 cm in diameter. Lesions are concentrated in the
back, head, and perineum; otherwise, they are found throughout the body, with severe
cases clumping together. The highest frequency of Trichophyton verrucosum is found
in cows [2]. Numerous studies have also examined a novel herbal extract that has been
used as a treatment alternative for fungus activity (fungicide or fungistatic) in a number
of filamentous and non-filamentous fungal species commonly found in veterinary clinical
practice [3].

Infections with tinea capitis have progressed to advanced, atypical lesions in
individuals with severe illnesses and immunological deficiencies in recent years. Because
dermatophytosis infections are so widespread, ringworm is present in every region of the
world. Nowadays, in many countries, zoophilic dermatophytes like Microsporum canis are
believed to be the main causes of human dermatophyte illnesses (tinea capitis). Since
herbal compounds are currently used to treat a variety of infectious diseases brought on
by bacteria, fungi, protozoa, and viruses, the use of natural herbal compounds against
organisms that cause dermatology has been considered. Rosemary is a fragrant perennial
evergreen with aromatic leaves. It has medicinal uses for its leaves and flowering branches
[4]. Camphor, cineol, and borneol are three components of essential oils that are present
in rosemary plants. The antifungal properties of these essential oils derived from rosemary
are strong. Additionally, rosemary juice has antibacterial qualities and encourages quicker
blood circulation in the skin. due to this. In addition to its essential oils, rosemary contains
a variety of chemicals that have antidermytophytosis properties. These substances consist
of rosmanol, ursolic acid, caffeic acid, and rosmeridiphenol [5]. R. officinalis hydroalcoholic
extract was found to be effective against two dermatophytes, M. gypseum and T. rubrum,
in another study. At a concentration of 10%, the fungal growth was inhibited to the extent
of 86% [6].

B PURPOSE OF THE STUDY
To investigate the antifungal properties of rosemary in relation to the species that
cause tinea capitis.

B MATERIALS AND METHODS

Samples collection

Between November 2020 and April 2023, 150 hair samples from the Muthanna
province’s Al-Hussein Teaching Hospital were analyzed under the supervision of experts.
Samples from 22 Favus, 52 Endothrix, and 76 Ectothrix were used in the tinea capitis
case. In every case, the clinical diagnosis was confirmed by direct examination with
KOH and culture in Sabouraud-chloramphenicol, both with and without cycloheximide.
For two weeks, the sample was cultivated at 27 °C. Cultures that did not exhibit fungal
development were kept for three more weeks before being considered negative. The
colonies’ macro- and micromorphological characteristics were analyzed, and specialized
tests were employed if required to aid in the mycological diagnosis.
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Extracts from the leaves of rosemary
The leaves of plants were gathered, allowed to dry in the shade, and then ground in a
mill to a fine powder. Dried leaf powder was used to create the extracts [6].

Brewing to prepare an aqueous extract

Plant dust was boiled for one hour at a ratio of 1:10 (one gram of powder for every
milliliter of solvent) in order to create an aqueous extract. After being filtered (using filter
sheets), the extracted material was rotated to dry it at 40 °C [6].

Making a hydro-alcoholic extraction

To make a hydro-alcoholic extract, the crushed plant was mixed with 80% methanol
at a ratio of 1 gram of powder per milliliter of solvent, or 1:10. The mixture was then
stirred with a magnet stirrer and allowed to sit at room temperature for 12 to 24 hours.
The resultant extract was rotated to dry at 40 °C after filtering (using filter sheets) [7].

Calculating MIC and MFC with the agar dilution method

The plates were inspected in order to record any findings and ascertain whether the
fungi were growing. To stop fungal growth until the end of the second week, the target
fungus's MIC was determined. The extract may inhibit fungal growth but not completely
eradicate it if it continued for two weeks after the MIC of growth was noted. In contrast, if
the fungus did not begin to grow until the end of the fourth week following cultivation,
it would destroy itself; in this case, the MFC would be the minimum concentration of the
extract with this property [8].

Decantation: making fractions from the most effective extracts with liquid-liquid
extraction

The best extract was discovered in the previous step and it was appropriately prepared.
After adding the extract one to five times with distilled water, the mixture was passed
through solvents like butanol, hexane, chloroform, and ethyl sulfonate. One extraction
solvent at a time was decanted until the extraction solvent had lost its color. All of the
aqueous and organic phases were rotary dried at a temperature lower than 50 °C following
decantation. The dried fractions were stored in capped containers at —20 °C until it was
time to investigate their fungal effects [8].

Examining the antifungal properties of decanted fractions for sensitive fungi

Comparable in methodology to the study of extracts’ antifungal effects, this phase’s
approach differed from that of the study because the former examined the extracts’
antifungal effects while the latter examined the effects of fractions prepared by
decantation on the fungus that had previously been identified as sensitive. The fraction
that proceeded to the next phase was the one that proved most effective in killing the
most susceptible fungus after this phase ended. Step 2 examined the antifungal effects
of fractions prepared by decantation on extract-sensitive fungi, in a manner akin to
the "Agar Dilution of Extracts", as opposed to the effects of diluted extracts. In order to
do this, different solutions at different concentrations were extracted from fractions.
Consequently, all fractions’ solutions, such as aqueous fraction, N-Hexane, Chloroform,
Ethyl Stat, and N-Butanol, were obtained in culture medium at concentrations of 2%, 1%,
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0.5%, 0.25%, and 0.125%. Also prepared were the plates holding the Terbinafine blank,
positive control, and extract blanks. After the phase pertaining to the extracts’ antifungal
properties, the remaining steps were carried out. The fraction that worked best on the
fungi that were extract-sensitive [8].

Examination of Keratinase

Submerged cultivation was used as the cultivation technique for the enzyme analysis.
The mineral liquid medium, which contained all of the nutrients found in the solid
medium agar excluded was made in one liter of distilled water, along with MgS04.7H20
(0.5 g), KH2PO4 (0.1 g), FeSO4.7H20 (0.01 g), ZnSO4.7H20 (0.005 g), NaH2PO4 (3.86 g),
Na2HPO4 (3.97 g), Cycloheximide (0.5 g), and Chloramphenicol (0.05 g). The liquid
medium was then autoclaved, or sterilized, for fifteen minutes. Test tubes were filled with
10 milliliters of culture medium, and various concentrations of the targeted fraction (0.5%,
0.25%, 0.125%, 0.0625%, and 0.03125%) were added one at a time. The culture medium
was then supplemented with a minimal fungous mixture of 106 cells/mL. Infected tubes
were incubated for fifteen minutes at 28 °C. One potential control solution was PBS, or
phosphate-buffered saline. The experiment was conducted three times, and the refined
culture keratinase’s kinetic activity was measured using a spectrophotometric technique
[9]. That is, two grams of human hair, weighing between one and two millimeters, were
cut with scissors, cleaned in seventy milliliters of 50% methanol chloroform, treated with
soap particles at 42 °C for twelve hours in a shaking incubator, repeatedly washed with
water, and finally filtered and dried. With a magnet stirrer, 0.945 grams of KH2PO4 were
dissolved in 250 ml of water to create phosphate buffer (pH 7.8, 28 mM). The mixture’s
pH was then measured using a pH-meter and concentrated soda solution was added.
Enzyme solution was produced by combining three milliliters of buffer with three
milliliters of fractions. A shaking incubator or warm water bath was used to incubate the
reaction mixture at 37 °C. Subsequently, Six milliliters of the diluted enzyme solution
(pH 7.8, 28 mM) were mixed with fifty milligrams of dried hair. After incubation, the
remaining hairs were filtered out, and the absorbance at a wavelength of 280 nm was
measured using a UV-Visible Spectrophotometer. The boiling enzyme solution served as a
control (for denaturation and deactivation) [10]. As one unit of enzyme activity is equal to
a 0.1 increase in absorbance, the specific enzyme activity was calculated as one enzyme
unit per milligram of protein. Bradford assay was used to determine the milligrams of
sample protein. The enzyme activity was assessed while the fractions were present. The
Bradford assay is a highly sensitive and accurate protein measurement method with a
microgram sensitivity range. This assay was developed in response to the dye Coomassie
Brilliant Blue G-250's absorbance shifting from purple to blue in the presence of protein
and in acidic environments. This dye, which has a negative charge, ionizes with amino
proteins because they have positive charges [11]. The protein-dye binding form exhibits
the highest absorbance at 595 nm in wavelength. As a result, the sample will absorb
more dye and have a more intense blue color the more protein it contains. Notably, a
standard curve was plotted using bovine serum albumin (BSA). This project also made use
of Sigma Bradford reagent. Distilled water and BSA solution were using at a concentration
of 1 mg/ml in a 1:4 ratio, the Bradford reagent (20%) was created. The wavelength
of 595 nm was used to calculate the protein concentration. Blank solution, which is
devoid of albumin, was utilized for calibration. After adding BSA to the Bradford solution,
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it took nearly five minutes for the purple dye to turn blue. In addition to the unidentified
sample, each standard sample’s absorbance was measured.The standard curve was
created by plotting the optical absorption values against their calculated concentrations.
The final linear equation was solved, and the protein concentration in the desired samples
was determined [12].

B RESULTS

According to the data, ectothrix infections appear to have a higher proportion of
positive samples than favus and endothrix infections. It is important to remember that
the total number of samples varied by type, with ectothrix having the most samples
overall (47, 52.8%), followed by endothrix (33, 37.1%), and favus (9, 10.1%). Additionally,
as illustrated in fig. 1, the negative samples represent 53.3%, 37.7%, and 9.1% of the
total.

Tinea capitis-causing species isolates from three distinct locations revealed that
Microsporum canis 17 (19.1%), Microsporum gypseum 14 (15.7%), Trichophyton
equinum 9 (10%), and the lesscommonTrichophyton verrucosum 7 (7.8%) were the most
prevalent fungi of the ectothrix. Trichophyton tonsurans 19 (22%) and Trichophyton
violaceum 14 (15.7%) were the most prevalent fungi in endothrix, however. The only
species that appears in relation to favus, however, is T. schoenleinii 10 (9%), as shown
in fig. 2.

Various species responded differently to the extract. Asindicated in Table 1, T.tonsurans
was more susceptible to the extract than other Trichophyton and Microsporum species.

Determining the MIC and MFC of a chemical or extract against fungi is a crucial step in
evaluating how well it inhibits and kills fungi. In line with Table 2, which showed the MIC
and MFC values for the extracts that were used in this study.
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Fig. 1. Positive and negative samples (SD=22.1906 for positive and SD=13.229 for negative)
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Fig. 2. Tinea capitis-causing species isolated from hair samples
Table 1
The inhibition extracts effect based on agar dilution method
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Notes: the different concentrations, the not-growing (-) and growing (+) signs denote the different states of the fungus.
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Table 2
Extracts’ MIC and MFC in relation to tinea capitis
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Decantation: a liquid-liquid method for preparing fractions from hydro-alcoholic
extract

Different organic solvents, ranging from non-polar to polar solvents, were used to
decant hydro-alcoholic extract to produce the fractions with the corresponding yields
that are displayed in Table 3 below.

Table 3

Hydro-alcoholic extract fraction yields obtained through decanting
Fraction Yield (%)
N-Hexane 19.1
Chloroform 11.5
Ethyl Stat 10.2
N-Butanol 24.9
Aqueous 325

Effects of hydro-alcoholic decantation fractions on anti-fungi

Table 4 shows the final results for Terbinafine against the targeted fungi and the
MIC and MFC of each fraction. Although various studies have been done on the anti-
dermatophyte effects of rosemary extracts.

Keratinase activity assay
Fig. 3 showed the keratinase activity assay results for tinea capitis.

B DISCUSSION

Ectothrix seems to be the most common infection in the hair samples overall. Because
there were more positive cases and a larger sample size overall, it appears that ectothrix
infections are more common in hair samples. These findings were in line with the
researcher’s research [13].
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Table 4
Comparing the hydro-alcoholic extract decantation fractions’ MIC and MFC to tinea capitis
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Fig. 3. Comparative analysis of the tinea capitis keratinase activity assay results in the presence of
chloroform fraction, (K1 = Microsporum canis, K2 = Microsporum gypseum, K3 = Trichophyton equinum,
K4 =Trichophyton verrucosum, K5 = Trichophyton tonsurans, K6 = Trichophyton violaceum,

and K7 =T. schoenleinii)

These findings suggest that the distribution of fungi that cause Tinea Capitis differs
between infections caused by ectothrix and endothrix. The most common species in
these categories are Trichophyton tonsurans and Microsporum canis. The researchers also
observed that the only species causing favus in the areas under study was Trichophyton
schoenleinii. These results are helpful in determining the frequency and geographic
distribution of the fungi that cause tinea capitis, which can be crucial for both diagnosis
and treatment [14].

36 "Laboratory Diagnostics Eastern Europe”, 2025, volume 14, No. 1. Electronic Supplement

To the First Page Next Page Previous Page Back to Contents




Clinical Pharmacology / Z
High-Tech Laboratory Research =3

The low efficacy against the tested organism may be explained by the presence of
specific molecules in crude extracts that have antagonistic actions toward other bioactive
substances, according to [9]. Similarly, greater susceptibility to these organisms may
be explained by T. tonsurans’ slower growth, which takes 8-12 days and 7-10 days,
respectively, in contrast to Microsporum spp’s 5- to 10-day development [15, 16].

Since the fungus grew in a growth medium devoid of essence at lower concentrations
of the targeted extracts, the results demonstrated that both extracts had antifungal
properties. Additionally, because the hydro-alcoholic extract’s (MIC) against the fungi
is lower than that of the aqueous extract, it has a greater impact on the tested fungi.
Thus, it was determined that rosemary’s antifungal properties inhibit fungal growth in a
concentration-dependent manner. Certain bacteria, including S. aureus, Proteus vulgaris,
P. aeruginosa, K. pneumoniae, E. faecalis, E. coli, S. epidermidis, B. subtilis, and Candida
albicans, demonstrated a relatively high sensitivity to methanol extract but were sensitive
to rosemary essence, according to a study on the microbial activity of rosemary essence
and methanol extract based on an Agar dilution method [16-18].

In liquid-liquid extraction, the more polar solvent yielded the highest extracted
fraction yield, so the order of fraction yields from highest to lowest values would be
aqueous fraction, N-butanol, N-hexane, chloroform, and ethyl stat. Each solvent’s yield
varies according to the kind of plant and extract utilized [18-21].

The current study had objectives beyond merely examining the extract’s anti-Tinea
Capitis effects. It also examined the antifungal effects of this plant cultivar on Tinea Capitis
that had not previously been studied. Among these were dividing the hydro-alcoholic
extract according to its polarity and assessing its anti-tinea capitis properties. Based on
Table 4 results, the N-hexane fraction had the lowest MIC against the intended fungi, to
the point where both its MIC and MFC were lower than the intended MIC. As a result,
no growth was observed within the concentration limit. It was also demonstrated that
as fractions became more polarized, their antifungal potency decreased (MIC values
increased). Regarding the point that the concentration of active components in the
fraction is primarily responsible for the potency of the antifungal effect, Compared to the
MIC of hydro-alcoholic extracts in the first stage, the MIC of N-hexane in this stage was
lower [22-24].

There are notable differences between the various concentrations of the fungi, as
indicated by the effect, which besides show that the keratinase activity of a fungal isolates
vary. Alternatively put, the effect is entirely dependent on fungal isolates. As such, the
resulting chloroform fraction is thought to act as an enzyme activator for keratinase,
strengthening its activity [25-27].

B CONCLUSION

Once extracted and fractionated, rosemary leaves have anti-tinea capitis properties.
Ointment, cream, or lotion should be made with these fractions at the recommended
percent and tested in vivo to determine whether they are effective against trichomonia
capitis, given the increased effect of the N-hexane fraction in decantation. In fact, the
ultimate objectives of in vitro tests are the identification of antifungal factors and the
prediction of clinical outcome. Tinea capitis treatments are becoming more and more
specialized, requiring the strongest antifungal drugs to be identified for any fungal
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agent. Therefore, the most effective medication against Tinea capitis must be found by
carefully analyzing the chemical substance of rosemary and learning about its antifungal
properties.
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Abstract

Introduction. Licorice (Glycyrrhiza galabra) is a wild plant that is now used in a great vari-
ety of pharmaceutical preparations.

Purpose. To evaluate the antioxidant activity of licorice with chamomile watery extract
and mix these plants on blood parameters in adult female rabbits.

Materials and methods. Forty adult female rabbits, each weighing around 1500 g and
aged 4-5 months were used in the investigation. All are classified into 4 groups. The first
group acted as controls. The second group received licorice water extract injections. The
third group received a chamomile water extract. A combined licorice root and chamomile
extract was given to the fourth group. Samples of blood were taken via the heart, and the
results were evaluated (RBC, HB, PCV, WBC, MCH, MCV, and MCHC).

Results. There’s a significant decrease (P<0.05) in all blood parameters compared with
a control group, but when treated animals with mixed extracted there’s a significant
increase in blood parameters (RBCs, WBCs, PCV, and MCV) observed. A significant increase
in lymphocytes in the licorice group while there was a significant decrease (P<0.05) in
the chamomile group. There’s a significant decrease (P<0.05) in neutrophils. While the
eosinophil significantly rises in the chamomile group and significantly decreases (P<0.05)
in the licorice group. Monocyte cells are significantly increased in different treated groups.
Conclusion.When the plants are mixed and fed to the animals, the animals’blood parameters
considerably improve. Licorice root and chamomile eques extract causes a decrease in all
blood parameters when mixed, however, its effect is still controversial when used alone.
Keywords: hematology, plants, extraction of plant, Staphaureus, Streptomutans,
Mycobacterium smegmatis
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Effects of Drenching Aqueous Extracts of Licorice Root (Glycyrrizia Galabra)
and Matricaria Chamomile on Hematological Parameters of Adult Female Rabbits (Lepus Cunicolus)

B INTRODUCTION

Licorice (Glycyrrhiza galabra) is a plant that grows wild in the Western and Eastern
world and has therapeutic uses throughout the world, including the Greeks, Egyptians,
and Indians. It was traditionally used in the treatment of peptic ulcers, asthma, pharynagitis,
malaria, abdominal pain, insomnia, infections, and many other diseases [1-3].

The licorice plant was also valued in ancient Egypt (Tutankhamen) and was buried
with a supply [4, 5]. Human studies proved its curative effect in infectious hepatitis [6],
chronic hepatitis C, and subacute hepatic failure [7], hemophilia and HIV-1 infection [8],
gastric and duodenal ulcers [9], and in herpes, eczema, and psoriasis. The antibacterial
effect against Staphaureus, Streptomutans, Mycobacterium smegmatis and Candida
albicans [10] was also documented. Accordingly, licorice is now used in a great variety of
pharmaceutical preparations [11].

Licorice grows in tropical and subtropical areas [12]. Licorice was very stable in the
gastrointestinal tract, and gradually absorbed Seeds, roots, and leaves are all utilized
medicinally. According to Hhabra et al. [13], it is used to treat abscesses, stomatitis,
conjunctivitis, and epilepsy. Used historically to treat tumors and ulcers [14]. Liquiritoside;
one of the root’s saponin components, has demonstrated in-vitro anti-inflammatory
activity [15].

There are several uses for chamomile. Additionally used as a sedative, anxiolytic, and
antispasmodic for the treatment of moderate skin inflammation and irritation. Apigenin
and bisabolol are the two primary active ingredients in chamomile. Amino acids,
polysaccharides, essential oils, mineral flavonoids, and other phenolic compounds are
included as additional components [16].

In contemporary medicine, chamomile is used to treat gastrointestinal disorders
such as flatulence, indigestion, diarrhea, motion sickness, and vomiting because of
its spasmolytic, antiphlogistic, antibacterial, and multifunctional digestive properties.
Matricaria chamomilla is a plant that has been used to cure cancer, diarrhea, and other
ilinesses like inflammation and cancer [17]. It prevents the aggregation of Helicobacter
pylori and other bacterial strains [18]. When used against Trichophyton mentagrophytes,
chamazulene, alpha-bisabolol, flavonoids, and umbelliferone exhibit antifungal properties
[19]. The most notable antispasmodic effects appear to be produced by apigenin, alpha-
bisabolol, and cisspiroethers. According to Yazdi et al. [20], flavonoids and coumarins are
responsible for smooth muscle relaxation.

B PURPOSE OF THE STUDY

To evaluate the antioxidant activity of licorice with chamomile watery extract and mix
these plants on blood parameters in adult female rabbits.

B MATERIALS AND METHODS

Study setting

An experimental study conducted the Department of Physiology, Pharmacology and
Chemistry, College of Veterinary Medicine, University of Basrah at a period from 3 of
March 2022 to 2™ of April 2023.
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Animals

Forty female local rabbits aged 4-5 months weighing 1500 grams were used and
brought from the local market. They were purchased from a market in Basrah and
housed in the veterinary school’s animal house while waiting for the experiment. Animals
weighing 1500 g and being between 4-5 months old. They were feed (alfa alfa) adlibtum
with clean drinking water. Animals were placed into four groups of ten at random. Animals
were housed in standard cages maintained under laboratory control at a temperature of
25+2 °C and 12 hrs. light/dark cycle, they were fed (alfa) ad libitum with clean drinking
water. Two weeks for acclimatization in the animal house where experiments were
performed. Animals were categorized into four groups: First group served as the control
group and received (3 ml) of nascent salt water each day for a month. The animals in the
third group received (3 ml) of chamomile extract whereas those in the second group
received (3 ml) of licorice root extract for a month. The fourth group received (3 ml) of
licorice and (3 ml) of chamomile for a month.

Plant materials
Plants purchased from a local market, taxonomic identification and validation through
the College of Science herbarium.

Preparation of extract

After cleaning the plants and grinding them into a powder, six grams of each powder
were added to 200 milliliters of distilled water, which was then heated in a reflexometer
until the volume reached 100 milliliters. Stirring the extract at room temperature for one
day. After that the extracts were put in centrifuge at 10 000 rpm for 15 minutes [21].

Experimental design

The female rabbits were randomly divided into four groups, each containing
10 rabbits. Group 1 - the control group gave nascent salt water (3 ml/day for 30 days)
orally. Group 2 - gavage with licorice root extract (3 ml/day for 30 days) orally. Group
3 - gavage chamomile extract (3 ml/day for 30 days) orally and group 4 — gavage mixed
licorice and chamomile extract (3 ml/day for 30 days) orally. The flow chart of the study
shown in (Figure).

Preliminary qualitative chemical tests of matricaria recutita flowers and
glycyrrhiza glabra roots

Chemical tests were done on alcoholic extract of Matricaria recutita flowers and
glycyrrhiza glabra roots to determine its active groups, as follows: Phenolic compounds
[21], Tannin [22], Flavonoids test [21], Molich test [23], Biuret test [23], Dragendroffs test
[24], Saponin test [23] and Benedict test [21].

Collection of samples
The animal’s heart was punctured and five ml of blood was drawn from it using a

disposable syringe, blood was transferred to test tubes containing anticoagulant, to use
for studying the all parameters.
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Hematological parameters studies

Total and differential leukocyte counts, packed cell volume, hemoglobin concentration
and leukocyte counts, as well as blood parameters like mean corpuscular volume (MCV)
and mean corpuscular hemoglobin concentration (MCHC) were measured.

Statistics

Statistical analysis was performed using SPSS v24 (IBM Inc, Chicago, IL, USA).
Quantitative data described as mean and SD. The one-way-ANOVA test for independent
measures is designed to compare the means. A two-sided P-value of less than 0.05 was
considered statistically significant.

B RESULTS

This study shows a significant decrease (P<0.05) in all blood parameters which include
(RBCs, WBCs, HB, PC, MCV, MCH, and MCHC) when treated animals with both licorice root
and chamomile eques extract there’s as compared with a control group, but when treated
animals with mixed extracted there’s a significant increase (P<0.05) in blood parameters
(RBCs, WBCs, PCV and MCV). While the significant decrease in HB, MCH, and MCHC blood
parameters seen.

Also, the results of this study can show a significant increase (P<0.05) in lymphocytes
in the licorice group while there’s a significant decrease (P<0.05) in the chamomile group
and when mixed with the plant there’s no change in parameters as compared with the
control group. There's a significant decrease (P<0.05) in neutrophils. While the eosinophil
significant increase in the chamomile group and a significant decrease (P<0.05) in the
licorice group, when mixed with the plant there was no change in parameters as compared
with the control group. Monocyte cells are significantly increased (P<0.05) in different
treated groups compared with the control group (Table 1).

From Table 2 can be seen there’s no significance in basophile cells in the licorice and
chamomile group and other deferential white blood cells when mixed with the plants as
compared with the control group.

The preliminary qualitative chemical tests of alcoholic extract of Matricaria recutita
flowers and Glycyrrhiza glabra roots was listed in Table 3. All findings shown a positive
test (presence of the constituents) for extracts except flavonoids of Glycyrrhiza glabra for
Tannin test which give negative results.

Table 1
Effect of drenching eques extract of both plants on hematological parameters of female rabbits
Parameters
G RBC x10%/ | WBC ® MCH MCHC
mm? x103/mm* HB(g/d)  PCV(%)  MCV(pg) g/di (FI)
Groups Mean +SD
Control 690+0.128 | 4.2+0.96° | 14+£1.624 40+2.61°8 40+1.558 14+1.724 35+£1.64
Licorice 662+0.20¢ | 2.8+0.84¢ |12.6+£1.738% |39+2.54¢ 39+1.70¢ 12.4+£1.64% 31942148
Chamomile 660+0.30° | 2.2+0.93° |7+2.24° 34+1.38° 34+1.84° 7+£1.83° 20.5+1.6°
Mixed (L.CH) 770£0.20* | 52+0.94* |10.5£1.93¢ 48+1.64~ |48+0.94* 10.5+£1.54¢ | 21.8£1.12¢

Note: the different letters refer to the significant difference among groups at a level of (P<0.05).
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Table 2
The impact of soaking extracts of licorice root and chamomile on the differential leukocyte count
of female rabbits

\\\‘f‘arameters Lymphocyte Neutrophil Eosinophil Monocytes Basophil
Groups | Mean +SD
Control 3544258 55+3.26 A 5+1.6°8 4+24° 1£0.0A
Licorice 36+1.84 4 53+2.55¢ 4+1.8¢ 6+1.31°8 1+£0.04
Chamomile 34+2.21¢ 52+2.81° 6+2.104 7+1.104 1£0.0A
Mixed (L. CH) 35+3.24°8 54+2.458 5+2.208 5+1.44°¢ 1£0.0A

Note: the different letters refer to the significant difference among groups at a level of (P<0.05).

Table 3
Preliminary Qualitative Chemical Tests of alcoholic extract of Matricaria recutita flowers and Glycyrrhiza
glabra roots

To the First Page

. ) Results .

Chemical constituent S . . Chemical test
Matricaria recutita Glycyrrhiza glabra

Protein + + Biuret test
Carbohydrate + + Molish test
Alkaloids + + Dragendroffs test
Phenolic compounds + + FeCl,
Saponin + + Saponin test
Flavonoids + + Flavonoids test
Tannin + - Tannin test
Glycosides + + Benedict test

Notes: + — presence of the constituents; - — absence of the constituents.

B DISCUSSION

The results of this study show that the blood parameters of female rabbits treated
with licorice root (Glycyrrhiza glabra) extract alone did not significantly differ from those
of the control group. In contrast, the blood parameters of rabbits treated with chamomile
extract differed significantly from those of both the licorice and control groups [25].

Sapnine, a chemical extracted from the chamomile plant, may be responsible for the
observed drop in blood pressure and other blood-related parameters; this substance has
been linked to an increase in the hemoglobin excreted outside of red blood cells (RBCs)
as a result of hemolysis, and it has also been linked to an increase in RBC production from
bone marrow above the normal level, which in turn reduces RBC count [26].

Glycyrrhiza acid or extract can increase total white and red blood cell counts,
although the usage of another plant (licorice) results in significant improvements in the
levels of blood parameters approaching the level of parameters of the control group
[27]. After 10 days of exposure, the sympathetic nervous system is activated, leading
to a redistribution of peripheral blood cells and the migration of immature red blood
cells from the bone marrow, both of which contribute to an increase in RBCs. At 15
and 30 days of exposure, normochromic reductions in erythrocyte and hemoglobin
concentration were observed [28].
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These peripheral blood alterations during continuous vibration were likely generated
by the migration of immature erythrocytes from the bone marrow into the bloodstream
and did not result in a decrease in hemoglobin content [29].

Hemoglobin concentration and erythrocyte count both increased after 15 days of
consuming licorice leaves, suggesting that erythropoiesis was stimulated. These results
show that Glycyrrhiza glabra promotes erythroid stem cell proliferation and maturation.
Glycyrrhiza glabra L's bioactive components, including its triterpene saponins, flavonoids,
polysaccharides, pectins, amino acids, mineral salts, etc, modify metabolism and
accelerate erythroid stem cell development, as evidenced by similar changes in peripheral
blood red cells. Specifically, it stimulates sympathetic erythropoiesis activities, leading to
an optimal erythrocyte balance [30-32].

B CONCLUSION

When the plants are mixed and fed to the animals, the animals’ blood parameters
considerably improve. Licorice root and chamomile eques extract causes a decrease in
all blood parameters when mixed, however, its effect is still controversial when used
alone. The preliminary qualitative chemical tests of alcoholic extract of Matricaria recutita
flowers and Glycyrrhiza glabra roots show a positive test (presence of the constituents)
for extracts except flavonoids of Glycyrrhiza glabra for Tannin test which give negative
findings.
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Abstract

Introduction. In medicine, magnesium (Mg) is termed a forgotten ion. Hypomagnesemia
is characterized by a serum Mg level of less than 0.65 mmol/I. Intake of alcohol, antibiotics
(pentamidine, amphotericin B, and aminoglycosides), digoxin, calcineurin, proton pump
inhibitors, diuretics (thiazide and loop), and antineoplastic drugs are major risk factors for
hypomagnesemia. Hypomagnesemia causes hypophosphatemia, hypokalemia, nephro-
calcinosis, Gitelman syndrome, and EAST syndrome.

Purpose. To assess the factors leading to plasma magnesium deficiency and evaluating
the prevalence of hypomagnesemia in CKD patients after hemodialysis.

Materials and methods. The present study examines the occurrence and possible factors
influencing hypomagnesemia in CKD patients on hemodialysis. 100 participants with CKD
patients under hemodialysis were recruited in the present study. A proper questionnaire
and consent forms were obtained from patients. The baseline and chronic diseases
(diabetes mellitus, hypertension, and ischemic heart disease) were evaluated. The blood
parameters (serum Mg, parathyroid hormone, serum calcium, serum uric acid, serum
phosphate, hemoglobin, and ferritin) were analyzed using a biochemical analyzer. The
drugs prescribed to CKD patients were also analyzed for their effect on hypomagnesemia.
Results. Findings indicated that the dialysis duration (<1 year) influences the
magnesium level. Diabetes mellitus and ischemic heart disease positively correlated with
hypomagnesemia in CKD patients. The blood parameters, except serum phosphate, did
not present significance with hypomagnesemia. The drug prescribed for CKD patients
displayed high significance for hypomagnesemia.

Conclusion. A history of diabetes and IHD may be one of the risk factors for
hypomagnesemia in individuals with CKD, and it may also operate as a mediator in the
disease’s progression.

Keywords: magnesium, Diabetes mellitus, CKD, hypomagnesemia, angiotensin-
converting enzyme inhibitors

47

To the First Page Next Page Previous Page Back to Contents



mailto:mohammed.naji@uobasrah.edu.iq

Prevalence of Hypomagnesemia in Hemodialysis Patient: An Approach to Understand Risk Factors

B INTRODUCTION

Chronic kidney disease (CKD) is clinically characterized by a deformity in renal function
or structure for more than three months, and it is an irreversible and slow process [1].
An individual adult is specified as a CKD patient if they have a glomerular filtration rate
(GRF) greater or lesser than 60 ml/min/1.73 m? for a duration of three or more months
but with damage to the structure of the kidney and filtration below 15 ml/min/1.73 m?
is kidney failure. Approximately 850 million people worldwide are affected by CKD
(1 to 5 stages) [2]. In India, the prevalence of CKD is 17%, according to the International
Society of Nephrology’s Kidney Disease [3]. The pathogenesis of CKD involves two
possible mechanisms: an initial trigger and a perpetuating mechanism. The initial trigger
or stimulus is the baseline problem caused by an immune- or inflammation-mediated
reaction or toxic substance. Hypertrophy and hyperfiltration perpetuate kidney damage
[4].There are five stages in CKD based on glomerular performance: G1 (high or normal GFR),
G2 (mildly decreased GFR), G3a (mildly to moderately decreased GFR), G3b (moderately
to severely decreased GFR), G4 (severely decreased GFR), and G5 (kidney failure). The
people display symptoms including reduced urine output, albuminuria, shortness of
breath, nausea, vomiting, loss of appetite, lethargy, fatigue, and itching. However, CKD
patients are usually asymptomatic in their initial stages [5]. Diabetes mellitus (DM) type-2,
glomerulonephritis, hypertension, obesity, polycystic kidney disease, heart disease,
acute kidney injury, alcoholism, and smoking are vital risk factors for CKD [6, 7].
The uremic syndrome was observed during the last stage of kidney disease. The screening
of CKD patients includes a kidney profile test to estimate the serum creatinine and urea
levels to measure GFR and albumin to creatinine ratio in urine, and imaging techniques
(computerized tomography and ultrasound) are performed [8]. Diuretics, angiotensin-
converting enzyme (ACE) inhibitors, angiotensin Il receptor blockers, 3-blockers, and
sodium-glucose cotransporter 2 are prescribed to CKD patients in the early stages [9, 10].
Hemodialysis, peritoneal dialysis, and kidney transplantation are the renal therapies that
support renal function. Among these dialysis methods, hemodialysis is an effective renal
therapy that regulates the electrolyte (chloride, sodium, chloride, magnesium, potassium,
and bicarbonate), fluid, acid-base balance, azotemia, and suppresses the conditions of the
uremic syndrome [11].

Among the various electrolytes used in dialysate solution in hemodialysis, magnesium
(Mg) levels have a crucial role because they are strongly associated with different risk
factors for CKD. Mg is the second most common cation and the fourth most abundant
mineral in the human body [12]. Over 300 enzymatic reactions in the body require
Mg as a cofactor, synthesis of proteins, modulation of cell proliferation, reproduction,
insulin and ATP metabolism, structural maintenance of DNA and RNA, blood pressure,
and calcium and potassium ion transport through the transmembrane are major
physiological functions controlled by Mg [13]. White and leafy green vegetables and
whole grains are good sources of Mg. The optimal amount of Mg dietary intake for adults
is 310-420 mg/day [14]. Bone serves as the reservoir for 60% of the Mg in the body, and
the remaining is present in the soft tissue and muscles [13]. The three different forms
in which serum Mg exists in the human body are: a) 5-15% - Mg attached to negative
ions (anions), including sulfates, citrates, phosphates, and bicarbonates; b) 30% - Mg
complexed to serum proteins (primarily albumin); and ¢) about 55-70% - ionized or
free Mg, the active form present in total serum Mg [13]. Mg is usually engrossed mainly
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in the small intestine and occasionally absorbed in the large intestine [15]. Transcellular
and paracellular are two pathways in which Mg is absorbed. In the gastrointestinal tract
(distal region), the transcellular absorption of Mg takes place through active transport by
transient receptor channels (melastatin subtypes TRPM6 and TRPM7) [16]. 80% to 90% of
Mg uptake is aided by paracellular absorption through passive transport. Primarily, the
kidney regulates the filtration of Mg, and then it is reabsorbed in the thin limb of Henle's
loop across the channels present in the occluding junction. The distal and proximal
tubules are absorption sites for remaining Mg [17, 18].

The concentration of serum Mg levels from 0.7 to 1.1 mmol/l is normal. A serum
Mg level below 0.66 mmol/l is hypomagnesemia and a serum above 1.1 mmol/l is
hypermagnesemia [19]. The prevalence of magnesium deficiency (hypomagnesemia)
is reported to be higher when compared to hypermagnesemia [20]. In the general
population, 2.5% to 15% of the prevalence of hypomagnesemia and 12% to 20% of
hypomagnesemia are reported in hospitalized patients [21]. Hypomagnesemia is
associated with DM, cancer, stroke, depression, hypertension, fragility of bone, respiratory
syndromes, migraine, dementia, Alzheimer’s, and cardiovascular diseases [22]. An inverse
relationship is found between DM type-2 and hypomagnesemia, and antidiabetic drugs
(sodium-glucose cotransporter-2 inhibitors) can increase the Mg level [23].

An observational study conducted by Larsson et al. [24] in the general population has
demonstrated an inverse relationship between heart failure, atrial fibrillation, ischemic
stroke, cardiovascular mortality, and serum Mg concentration.

The cardiac system, muscles, and nerve membrane functions are altered due to
hypomagnesemia. Hypomagnesemia may be accompanied by neuromuscular conditions
(tetany, seizures, weakness, ataxia, psychosis, muscle cramps, vertigo, and depression)
and cardiovascular system conditions (sensitivity to digoxin, ventricular arrhythmias, and
supraventricular tachycardia) [25]. A recent study has suggested that Mg can reduce the
vascular calcification mediated by phosphate, causing phosphate toxicity in the kidney.
The phosphate and calcium crystallization, particularly caliprotein maturation, are
deteriorated by Mg [26].

A mild elevation in plasma Mg concentration is observed during the advanced stages
of renal disease because of the minimal excretion rate. The gastrointestinal absorption and
concentration of Mg in dialysate determine the amount of Mg in hemodialysis patients
[27]. Usually, Mg concentration in patients on hemodialysis is below the acceptable level
of the treatment itself, diuretics, and proton pump inhibitors (PPI) [28-30].

The dietary intake of Mg and decreased serum Mg levels are associated with the
progression of kidney disease and elevate the risk of CKD.

B PURPOSE OF THE STUDY
To assess the factors leading to plasma magnesium deficiency and evaluating the
prevalence of hypomagnesemia in CKD patients after hemodialysis.

B MATERIALS AND METHODS

The samples were collected from 100 individuals under hemodialysis regularly after
obtaining a questionnaire and consent form. The samples were collected for one year,
from March 2022 to March 2023, from the Department of Nephrology, Basrah Teaching
Hospital, based on the inclusion and exclusion criteria (Table 1). The questionnaire
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contains information including basic details (age and gender), medical history, duration
of dialysis, and drug history.

Table 1
Inclusion and exclusion criteria for sample recruitment

Inclusion criteria Exclusion criteria

Salt wasting nephropath
Age (18-70 years) 9 PRy

Sepsis

Stable patient with euvolemic Patients with critical illness

Elevated C-reactive protein

Patients on hemodialysis for more than three months History of kidney transolant
with CKD (stage 5) y ytransp

Polycystic kidney disease

Treatment protocol

The machine used in the present study is the B Braun Dialog+ (2021) with a high-flow
filter; the Diacap Ultra hemodialyzer filter used in our study has a surface areaof 1.9 m, 1.6 m
and 1.3 m. Average blood flow is 250+50 ml/min, and dialysate flow is 500-800 ml/min.
The dialysis solution composition used in the present study is given in Table 2.

Table 2

Dialysate solution composition

Component Concentration (mmol/l)
Magnesium 0.5
Sodium 138
Chloride 109
Potassium 20
Calcium 1.5
Bicarbonate 32
Glucose 1000
Acetate 3

Study variables

The following parameters were considered in the present study: baseline parameters
(age 11-34, 35-59 and 60-84 years), gender, and duration of dialysis (>6 months and
>1 year), chronic disease (DM, hypertension, and ischemic heart disease (IHD)), blood
parameters (serum Mg, parathyroid hormone, serum calcium, serum uric acid, serum
phosphate, hemoglobin, and ferritin), and drug history (PPI, loop diuretics, and ACE1/
ARB). The results for the baseline parameters were obtained from the questionnaire.
The chronic diseases were elevated using electrocardiograms and echocardiograms.
The blood parameters were estimated using the Cobas C111 analyzer machine. All the
blood parameters were categorized as normal, high, and low based on their normal range
(1.6-2.5 mg/dl, 10-55 pg/ml, 8.5-10.5 mg/dl, 2.7-8.5 mg/dl, 2.8-4.5 mg/dl, 12.1-17.2 g/d|,
and >200 ng/ml, respectively). The history of drugs involved was mostly prescribed to
hemodialysis patients.
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Statistical analysis

The data obtained from the present study was analyzed in SPSS version 21. The
statistical significance among the various parameters was evaluated using Pearson’s Chi-
Square test at four different p values (P<0.05, P<0.01, P<0.005, and P<0.001).

B RESULTS

This cross-sectional study used samples from 100 CKD patients on regular hemodialysis.
The baseline parameters — gender, age, and duration of dialysis were coordinated with
serum Mg levels in the patients to check whether these parameters affected the serum
Mg level. Of 100 patients, 53% were male and 47% were female. CKD patients with three
different age groups (11 to 34, 35 to 59, and 60 to 84 years) were considered in the present
study; among these, 16% of patients fall under 11 to 34, 48% in 35 to 59, and 36% in
60 to 84 years. The results of the present study revealed that age (P=0.667) and gender
(P=0.174) do not influence the serum Mg of CKD patients. The samples were divided into
two groups (>6 months and <1 year) according to the duration of dialysis. The findings
revealed that the duration of dialysis (<1 year) has a significant influence on serum Mg
levels in CKD patients (P=0.0001). The CKD patients (63.2%) under dialysis for more than
one year have displayed hypomagnesemia compared to another group.

The CKD patient’s history of chronic diseases (DM, IHD, and hypertension) was
correlated with serum Mg levels. Among the 100 patients, 54% had DM, 74% had high
blood pressure, and 60% had IHD. The observation of the present study showed that
72.2% (P<0.0001) of CKD patients with DM had a low magnesium level. No significant
difference (P=0.351) was observed between hypomagnesemia and CKD patients with
hypertension. The present study’s findings demonstrated significance (P=0.0001) that
85.0% of CKD patients with IHD displayed hypomagnesemia (Table 3).

Table 3
Comparison between serum magnesium and baseline parameters and chronic diseases
Baseline parameter X2value | df .rl;‘:ltr:Iber Serum magnesium p-value
(%) Normal Low
Male 53 21 (39.6%) 32 (60.4%)
Gender 1.846 1 0.174f
Female 47 25 (53.2%) 22 (46.8%)
11-34 16 6 (37.5%) 10 (62.5%)
Age (Year) 35-59 0.810 2 48 24 (50.0%) 24 (50.0%) 0.667°
60-84 36 16 (44.4%) 20 (55.6%)
Duration of >6 months 24 18 (75.0%) 6 (25.0%)
Dialysis <1 year 10692 |1 76 28 (36.8%) 48 (63.2%) 0.001¢
Diabetes mellitus °M 54 15 (27.8%) 39 (72.2%)
Non-DM 15692 |1 46 31 (67.4%) 15 (32.6%) 0.0001¢
Hypertension Normal BP 26 14 (53.8%) 12 (46.2%)
High BP 0.871 1 74 32 (43.2%) 42 (56.8%) 0.351°
Il;ics}:\r:elc Heart IHD 58.031 1 60 9(15.0%) 51(85.0%) 0.0001¢

Notes: sample size n=100, Significance levels at P<0.05?, P<0.01%, P<0.005¢, P<0.001¢, P<0.0001¢, and non-significant f, X? value -
Chi-squared value; df - degrees of freedom; DM - diabetes mellitus; BP - blood pressure; IHD - ischemic heart disease.
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The serum Mg level in CKD patients was correlated with blood parameters like
parathyroid hormone, serum calcium, serum uric acid, serum phosphate, hemoglobin,
and serum ferritin. The study revealed no significance between serum Mg and blood
parameters except for serum phosphate (P=0.019; Table 4).

Table 4
Comparison of serum magnesium and blood parameters
Xz Total Serum magnesium
Blood parameter I Df number p-value
Ve (%) Normal Low
Parathyroid Normal 0.483 1 34 14 (41.2%) 20 (58.8%) 0.487°
Hormone High ’ 66 32 (48.5%) 34 (51.5%) ’
X Normal 69 34 (49.3%) 35 (50.7%)
Serum Calcium 0.961 1 0.327f
Low 31 12 (38.7%) 19 (61.3%)
X . Normal 74 34 (45.9%) 40 (54.1%)
Serum Uric Acid - 0.000 |1 0.985f
High 26 12 (46.2%) 14 (53.8%)
Serum Normal 43 14 (32.6%) 29 (67.4%)
5.487 1 0.019°
Phosphate High 57 32 (56.1%) 25 (43.9%)
. Normal 24 11 (45.8%) 13 (54.2%)
Hemoglobin 0.000 |1 0.985f
Low 76 35 (46.1%) 41 (53.9%)
. Normal 45 21 (46.7%) 24 (53.3%)
Ferritin 0.015 1 0.904f
Low 55 25 (45.5%) 30 (54.5%)

Notes: sample size n=100, Significance levels at P<0.05?, P<0.01%, P<0.005¢, P<0.001¢, P<0.0001¢, and non-significant, X value -
Chi-squared value; df — degrees of freedom.

The association between drugs (PPI, diuretics, and ACE1/ARB) prescribed to CKD
patients on hemodialysis and hypomagnesemia was determined in the present study.
The omeprazole and loop diuretics were given as PPl and diuretics, respectively. Among
100 patients, 59% were on omeprazole (20 mg to 80 mg), 67% were on loop diuretics,
and 44% were on ACE1/ARB. According to the observations, 83%, 67% and 9.0% of
patients were on PPI, diuretics, and ACE1/ARB drugs, respectively. The findings revealed
that a higher significance (P<0.0001; Table 5) was found between the drug history of CKD
patients and hypomagnesemia.

Table 5
Comparison of serum magnesium and drug history
X2 Total Serum magnesium
Drug history df number p-value
value (%) Normal Low
On PPI 59 10 (16.9% 49 (83.1%
Proton Pump | On 48892 1 (16.9%) B31%)  0.0001¢
Inhibitor Not On PP 41 36 (87.8%) 5(12.2%)
On Diuretics 67 17 (25.4%) 50 (74.6%)
Diuretics 34776 |1 0.0001¢
Not On 33 29 (87.9%) 4(12.1%)
Diuretics
On ACE1 44 40 (90.9%) 4 (9.1%)
ACE1/ARB 63.794 |1 0.0001¢
Not On ACE1 56 6 (10.7%) 50 (89.3%)

Notes: sample size n=100, Significance levels at P<0.05?, P<0.01%, P<0.005¢, P<0.001¢, P<0.0001¢, and non-significant, X value -
Chi-squared value; df - degrees of freedom; PPI - proton pump inhibitor.
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B DISCUSSION

The present investigation uses various parameters to evaluate the causes of serum
Mg insufficiency and the frequency of hypomagnesemia in patients with chronic
kidney disease (CKD) following hemodialysis. The findings have revealed that a few
parameters (DM, cardiovascular disease, and drugs prescribed) potentially correlate with
hypomagnesemia in CKD patients. In the present study, positive inverse significance has
been observed between IHD and hypomagnesemia in CKD patients. The previous study
demonstrated by Dey et al. [31] showed that the low magnesium levels observed in CKD
patients also positively correlated with cardiovascular risk, suggesting low magnesium
levels are a marker of elevated cardiovascular risk in CKD. It is found that magnesium
can increase the high-density lipoprotein and suppress the low-density lipoprotein and
triglyceride. Thus, declining magnesium may have a pathogenic role in cardiovascular
disease. The study has also demonstrated an association between hypertension and
hypomagnesemia in CKD. However, the findings of the current study contradicted the
results of Dey et al. [31].

The regulation of glucagon and insulin signaling, phosphorylation of the insulin
receptor, and cellular glucose uptake require normal Mg homeostasis. It is stated that a
decrease in the incidence of DM can be mediated by regular intake of Mg [32]. A study
conducted by Sakaguchi et al. [33] stated that a deficiency of Mg is a novel risk for renal
disease patients with DM. A total of 455 subjects were involved in the study; they were
grouped as diabetic and non-diabetic samples with CKD. The findings revealed that higher
significance was observed in the group with Mg deficiency than in the high Mg group in
primary characteristics in CKD patients with DM. The present study also presented a strong
correlation between the decline in Mg levels and the progression of CKD with DM. Pham
et al. [34] stated that there is a negative correlation between the GFR and hypertension,
diuretics, hemoglobin, calcium, and Mg in DM patients between hypomagnesemia and
renal disease.

Two mechanisms - oral phosphate binder and simply increasing the Mg concentration —
were proposed to increase the Mg concentration in dialysate fluid. First, the calcium-
phosphate crystal growth may be delayed by phosphate-Mg binding, thus allowing
the Mg to affect the deposition of the crystal. Secondly, Mg promotes calcification and
suppresses the differentiation of vascular smooth muscle into an osteogenic phenotype
[35]. Fang et al. [36] suggested that bone and mineral disease are critical complications in
the advanced stages of kidney disease, the effects of hypomagnesemia in CKD patients
with secondary hyperthyroidism were analyzed using parameters including parathyroid,
hemoglobin, uric acid, and calcium. The results demonstrated a significant correlation
between Mg disturbance and hemoglobin, uric acid, and calcium, but no significance was
observed between Mg decline and parathyroid hormone.

However, Ohya et al. [37] reported that hypermagnesemia is observed in patients with
low parathyroid hormones. However, in the present study, no significant correlation was
found between hypomagnesemia in CKD patients and blood parameters (parathyroid
hormone, calcium, uric acid, and hemoglobin). Jandaghi et al. [38] studied the effect of
sevelamer and calcium carbonate on preventing hypomagnesemia in CKD patients under
hemodialysis. The outcome of the study revealed that both drugs had a positive influence
on serum Mg. However, calcium carbonate and sevelamer drugs did not change serum
calcium and phosphate levels.
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Cardiac arrhythmias, CKD, gastroesophageal reflux disease patients treated with
PPl and heart disease, and hypertensive patients treated with higher doses of diuretics
are prone to depletion in their Mg levels [39]. The pH of the intestine changes the
administration of PPI; a rise in gastric pH leads to an elevation in the small intestine, which
affects the solubility and absorption of Mg in the intestine. The PPI also can increase
the colonic pH, which in turn reduces TRPM6 activity and the absorption of Mg [40, 41].
A decline in the reabsorption of paracellular Mg induced by diuretics leads to a loss of
serum Mg and hypomagnesemia [42].

A recent study by Zhang et al. [40] suggests the monitored and optimal use of PPI
in CKD patients because it can lead to conditions like abdominal aortic calcification, hip
fracture, and hypomagnesemia. In CKD patients, hypomagnesemia results from using
drugs, including PPI, calcineurin inhibitors, and diuretics. Hypomagnesemia is associated
with an elevated mortality rate in CKD patients, significantly increasing cardiovascular
mortality. A potential relationship has been observed between hypomagnesemia and
drugs (beta-blockers, diuretics, ACE1/ARB, and PPI) prescribed to CKD patients [43].
In the present study, a higher significance is seen between the hypomagnesemia and
drug history of CKD patients. In previous literature, patients with drug history, DM,
hypertension, and cardiovascular disease with hypomagnesemia have been analyzed for
the development of CKD. The current study has given new insight: CKD patients under
hemodialysis with comorbidities including DM, hypertension, and cardiovascular disease
are checked for hypomagnesemia conditions and their role in CKD progression.

B CONCLUSION

The duration of dialysis has shown potential significance for hypomagnesemia in
CKD patients. The blood parameters did not correlate with the decline in Mg. The present
outcome implies that the deficiency in serum Mg is due to the loss of efficiency in the
reabsorption of Mg. Monitoring PPl and diuretics drugs is essential for CKD patients.
Chronic diseases, including a history of DM and IHD, are possible risk factors that induce
hypomagnesemia in CKD patients and may also mediate the progression of CKD. In the
future, to conform to this finding, the work has to be carried out with an increased sample
size and parameters.
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Abstract

Introduction. Osteoporosis is a progressive skeletal disease characterized by low bone
mass and microarchitectural deterioration of bone tissue, with increased bone fragility
and fracture susceptibility.

Purpose. To investigate the role of various immunological parameters including soluble
receptor activator of nuclear factor kappa B ligand (sRANKL), sclerostin, macrophage
colony stimulating factor (M-CSF), cathepsin K, and IL-17 in postmenopausal osteoporotic
women.

Materials and methods. A total of 128 women were included in the current study and they
were categorized as postmenopausal osteoporotic women (PO) (n=43), postmenopausal
non-osteoporotic women (PNO) (n=45), and non-osteoporotic young women (YA) (n=40)
according to their DXA score. A venous blood sample was taken from each woman to
estimate the serum levels of SRANKL, sclerostin, M-CSF, cathepsin K, and IL-17 by ELISA,
the data were statistically analyzed using suitable tests.

Results.The current study showed that SRANKL was significantly increased in PO compared
to PNO and YA, with no significant difference between PNO and YA groups. Sclerostin level
is significantly elevated in PO compared to PNO with no differences between PNO and YA
groups. M-CSF level is significantly elevated in PO compared to PNO and YA groups, with
no statistical differences between PNO and YA. Finally, no significant differences among
study groups regarding the cathepsin Kand IL-17 levels were found.

Conclusion. A crucial rule of soluble RANKL, sclerostin, and M-CSF in inducing
postmenopausal osteoporosis is proved and their estimation in blood may be beneficial
in detecting these cases. Blood level may not give a real estimate of cathepsin K in
osteoporotic cases. The observed osteoporotic effect of IL-17 at elevated levels cannot
proven.

Keywords: osteoporosis, post menopause, SRANKL, M-CSF, sclerostin, cathepsin K, IL-17
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B INTRODUCTION

Osteoporosis is a common disease [1]. World Health Organization (WHO) defined
osteoporosis as a progressive systemic skeletal disease characterized by low bone mass
and microarchitectural deterioration of bone tissue, with increased bone fragility and
susceptibility to fracture [2]. Osteoporosis has been called "the silent epidemic of the
21st century" because of its public health impact. It is a severe, chronic, progressive
and clinically silent disease that leads to serious sequelae of morbidity, mortality and
increased social and economic burdens at an individual and population level [3-5].
A local study conducted in Basrah - Iraq in 2018 on 172 women complaining of bone pain
and investigated by DXA scan showed (54.08%) of post-menopausal women were in the
osteoporotic range, while in premenopausal women (7.48%) had osteoporosis [6].

Osteoporosis is classified into primary and secondary osteoporosis [7]. Primary
osteoporosis is an age-related condition affects both sexes, induced by hormonal and
nutritional factors such as vitamin D, however, connection between vitamin D and BMD
is not yet proven [8], low levels of some electrolytes are observed in postmenopausal
osteoporosis, especially calcium, magnesium and potassium [9]. Bone health is affected
by decreased osteocalcin hormone, in obese men with fatty liver [10]. Secondary
osteoporosis results from various medical conditions and medications [12, 13].

Bonehomeostasisrequiresbalancedactivity of osteoclastand osteoblast cells, therefore
factors that disturb this balance result in greater bone resorption than bone formation with
a consequent decrease in bone strength [14]. However, it is stated that loss of bone mass
is more often associated with dysregulated osteoclast production and function rather
than impaired osteoblast activity [15]. Thus, applying successful osteoporosis preventive
measures requires a full understanding of the mechanisms regulating the proliferation,
differentiation, and activation of osteoclast cells [16]. Osteoclasts can resorb bone and
play a central role in bone homeostasis and pathological bone loss such as osteoporosis
[17]. Osteoclasts are large, multinucleated cells originating from hematopoietic stem cells,
formed by the fusion of myeloid progenitor cells [18, 19].

M-CSF binds to its specific receptor, colony stimulating factor 1 (c-Fms) receptor,
present on the surface of osteoclast precursor cells leading to the activation of various
intracellular signals essential for the growth and survival of osteoclast precursor cells [20,
21]. Furthermore, M-CSF/c-Fms binding upregulates the expression of receptor activator
of nuclear factor kappa-B (RANK) on osteoclast precursors. The subsequent binding of
RANKL with RANK triggers the terminal differentiation into mature osteoclast [22, 23].
RANKL is indispensable for osteoclast differentiation [24, 25]. RANKL is present in 2 forms:
soluble in serum and membrane-bound on the surface of RANKL secreting cells [26].
Soluble RANKL (sRANKL) and membrane RANKL (MRANKL) often have comparable roles
in osteoclast development. On the other hand, excessive bone resorption brought on by
overexpressed sSRANKL might result in osteoporosis [27]. Recently, researchers identified
a binding location via molecular dynamic simulations that permits a tiny chemical
to specifically disrupt sRANKL-RANK connection while leaving the mRANKL-RANK
relationship intact [28]. Through the RANK receptor, RANKL and M-CSF can stimulate
osteoclast growth and activation [29]. Macrophages are distinguished from monocytes
by M-CSF and are crucial in the activation and development of osteoclasts [30]. During
fracture-associated bone regeneration, macrophages have an impact on bone production.
On the other hand, proinflammatory cytokines secreted by activated macrophages can
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cause osteoclastogenesis, which leads to bone loss and can also trigger bone resorption.
In patients with osteoporosis, targeting activated macrophages at the right time may help
prevent or delay the deterioration of bone loss [31].

The SOST gene encodes sclerostin, a protein found in human bone tissue. Sclerostin
participates in the anti-anabolic processes of bone formation. The transcription of SOST
gene is regulated by many components in the gene. Winkler et als investigation yielded
the first detection of sclerostin in adult human osteocytes. Research has also demonstrated
that hypertrophic chondrocytes contain this protein. Sclerostin is a potent inhibitor of
osteoblastogenesis [32, 33].

Activated osteoclasts are the main source of cathepsin K (CatK), which breaks
down collagen and other matrix proteins during bone resorption [34]. The crucial
pro-osteoclastogenic transcriptional factor NFATc1 (nuclear factor of activated T cells
cytoplasmic protein 1) is stimulated to commence the transcription of CatKk when the
RANKL-RANK signaling pathway is active in osteoclast precursors [35].

IL-17 as a proinflammatory cytokine is elevated in inflammatory diseases like
Rheumatoid arthritis [36]. IL-17 enhances osteoclast differentiation by stimulating
osteocytes and osteoblasts, via upregulation of RANK production, to produce higher
levels of RANKL [37], upregulates TNF-a and IL-1 production by macrophages [38], also
promotes osteoclast formation through activating JNK signaling [39]. Additionally,
IL-17 induces expression of M-CSF and RANKL on human mesenchymal stem cells to
support osteoclastogenesis [40]. On osteoblasts; IL-17 has a positive effect on the early
differentiation of primary osteoblasts and an inhibitory effect on osteoblast calcification
[41].

B PURPOSE OF THE STUDY

To investigate the role of various immunological parameters including soluble
receptor activator of nuclear factor kappa B ligand (sRANKL), sclerostin, macrophage
colony stimulating factor (M-CSF), cathepsin K, and IL-17 in postmenopausal osteoporotic
women.

B MATERIALS AND METHODS

A case control study was conducted from December 2022 to August 2023 on
128 women who attended Rheumatology and Rehabilitation Clinic at Al Basrah Teaching
Hospital: 88 of them were postmenopausal women with/without osteoporosis and
40 young female controls, after obtaining their signed permission on a consent form, all
were examined by bone densitometry for the lumbar spines (L1-L4) to estimate Bone
Mineral Density (BMD) and Trabecular Bone Score (TBS), expressed as T-score value for
postmenopausal women and Z-score value for the young control females. According to
WHO criteria, women with a T-score <-2.5 represent postmenopausal osteoporotic group
(PO) (n=43), women with T-score >-2.5 represent postmenopausal non-osteoporotic
group considered as age-match control (PNO) (n=45), and young females with Z-score
>-2 as baseline control group (YA) (n=40). A peripheral whole blood sample was taken
from each participant and the serum level of SRANKL, sclerostin, M-CSF, cathepsin K, and
IL-17 were measured by enzyme-linked immunosorbent assay (ELISA) using various kits
including; Human Cathepsin K ELISA Kit (FY-EH6483), Human Interleukin 17 ELISA kit (FY-
EH6678), Human M-CSF ELISA kit (FY-EH6380), Human Sclerostin ELISA Kit (FY-EH6388),
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and Human sRANKL ELISA Kit (FY-EH6391). The resulting data were statistically analyzed
using normality test at the beginning then the Mann - Whitney U test.

B RESULTS

The results of the current study regarding the age of the participants showed that the
median age of the postmenopausal osteoporotic group (PO) was 65 (50-80) years and the
median age of the postmenopausal non osteoporotic (PNO) was 60 (42-78) years while
the control group represented by the young females (YA) was 27 (16-31) years.

The results of the current study regarding the sSRANKL showed that the level of SRANKL
was significantly increased in PO group in compare to YA and PNO groups, while there was
no statistical difference between PNO and YA: 108.2 (12.5-919.82), 62.9 (8.86-175.49) and
33.4(135-158.18) pg/ml respectively. The p values between PO vs YA, PO vs PNO and PNO
vs YA were p=0.019, p=0.023 & p=0.39, respectively (fig. 1A).
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Fig. 1. A - The serum level of SRANKL in study groups; B - The serum level of sclerostin in study groups;
C - The serum level of M-CSF in study groups; D - The serum level of Cathepsin K in study groups;
E - The serum level of IL-17 in study groups
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The result regarding sclerostin level showed that the median level in PO, PNO and YA
groups were 0.84 (0.5-5.21), 0.50 (0.5-2.35) and 0.70 (0.5-1.76) pg/ml, respectively. The
results showed a significant elevation in PO compared to PNO (p value = 0.033), with a
non-significant elevation in PO compared to YA (p value = 0.45). While, there was non-
significant downregulation in PNO compared to YA groups (p=0.41) as shown in (fig. 1B).

The result regarding M-CSF level showed that the median level in PO, PNO and
YA groups were 68.5 (8.75-348.94), 42.6 (3.75-182.72) and 44.3 (2.5-161.24) pg/ml,
respectively. The results showed a significant elevation in PO in compare to PNO and YA
with a p value = 0.035 and p=0.036 respectively. While there were no statistical differences
between PNO and YA with p=0.61 (fig. 1C).

The result regarding Cathepsin K level showed that the median level in PO, PNO and YA
groups were 6.2 (0.67-57.2), 2.6 (1.24-22.09) and 3.3 (1.03-24.86) pg/ml, respectively. The
results showed non-significant elevation in PO compared to PNO and YA with a p value =
0.48, 0.74 respectively, while there was no difference between PNO and YA with a p value =
0.62. As shown in fig. 1D.

The result regarding IL-17 level showed that the median level in PO, PNO and YA groups
were 3.3 (0.8-33), 3.4 (1-13.4) and 2.4 (1.2-9.8) pg/ml, respectively. The results showed a
non-significant difference among PO, PNO and YA with a p value = 0.94, 0.68 and 0.55 in
PO vs PNO, PO vs YA and PNO vs YA, respectively (fig. 1E).

B DISCUSSION

RANKL is a cytokine that has an absolutely essential role in osteoporosis; since this
secreted ligand is the sole master cytokine that specifically induces osteoclastogenesis
and to date, there is no RANKL independent osteoclastogenesis [24]. Increased RANKL
will lead to elevation in the osteoclast population, with a consequent increase in bone
absorption. RANKL have three isoforms; isoforms 1 and 3 are trans-membrane, while
isoform 2 is soluble form [26].

The sRANKL is either directly secreted from helper T cells or detached from its position
on the cell membrane by metalloproteinases. It is reported that sRANKL also enhances
osteoclastogenesis [42]. The present study found that the level of serum sRANKL was
significantly increased in PO group in compare to PNO and YA group, while there was
a statistically non-significant difference in SRANKL level in PNO in compare to YA. This
finding agrees with the reported finding that osteoporotic postmenopausal women have
higher sSRANKL levels than non-osteoporotic postmenopausal women [26]. Consequently,
indicates a high osteoclastogenesis rate in PO group.

In the current study, the level of M-CSF showed a significant elevation in PO group
in compare to PNO and YA groups, while there is no significant difference in M-CSF level
between PNO and YA groups. This result agrees with the reported findings of high M-CSF
levels found in post-menopausal osteoporotic women [44], the complementary role of
M-CSF and RANKL as essential stimulating factors for osteoclastogenesis [43], and elevated
M-CSF levels cause elevation of sRANKL levels via upregulating RANK expression[45].
This finding supports the immunological role in the pathogenesis of postmenopausal
osteoporosis through osteoclasts, RANKL and M-CSF [43].

Sclerostin is one of the most vital products of the osteocyte cells, this secreted
ligand binds to Frizzled receptor and Low density lipoprotein receptor-related protein
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5 on osteoblast precursor cells leading to blocking Wingless/Integrase-1 (Wnt) proteins
signalling pathway thereby preventing the activation and nuclear translocation of the
transcription factor B-catenin which induces transcription of genes involved in osteoblast
differentiation [46]. The current study found that sclerostin level is significantly elevated
in PO group compared to PNO, while there were no significant differences between PNO
and YA. This finding agrees with the reported effect of high sclerostin levels on decreasing
bone mass [47], through suppressing bone formation[11], augmenting RANKL production
and suppressing osteoprotegrin which is a decoy receptor for RANKL [55].

Cathepsin Kis a cysteine protease, highly expressed by osteoclasts, secreted into the
resorption lacune, a space formed between ruffled membrane of the osteoclast cell and
the adhering bone surface. Cathepsin-K degraded type | collagen [48], elastin, gelatin,
osteopontin and osteonectin which are bone matrix proteins [30, 49]. The expression
of cathepsin K in osteoclast cells is largely mediated by RANKL induced activation of
NFATc1 [50].

The current study found an elevated level of Cathepsin-K in PO group in compare
to PNO and YA groups, although not reach statistical significance, this finding may still
be important since clinical data about serum cathepsin K levels are limited; because the
concentrations of this enzyme in the circulation are very low and accurate estimation of
this enzyme remains challenging [51]. In addition, the limited number of included women
in the current study may participate in not reaching the significance limits. Accordingly, this
finding may agree with the reported effect of cathepsin K as an osteoporotic enhancing
factor [52]. Importantly, the current study found that the level of Cathepsin K was lower
in PNO group compared to YA group, this result agrees with the reported findings that
serum Cathepsin K level decreases with age in both healthy women and men, contrasting
the effect of ageing in rapid bone loss [53].

IL-17 induces RANKL production by osteoblasts and osteocytes via upregulating RANK
expression on osteoclast precursors, thereby enhancing osteoclastogenesis and bone
resorption [37]. In the current study, the level of interleukin-17 showed non-significant
differences among PO, PNO, and YA groups. This finding may agree with the reported
ambiguous effect of IL-17 on osteoclastogenesis; because various studies reported
contradictory results [54]. Importantly, studies demonstrate that high concentrations
of IL-17 prevent the differentiation of osteoclast precursors into osteoclasts, also high
concentrations of IL-17 prevent matrix protein hydrolysis during bone resorption by
downregulating the cathepsin K and MMP-9 expression in osteoclasts so the function
of IL-17 changes with increasing concentrations [56]. On the other hand, IL-17 is known
to direct mesenchymal stem cell differentiation from adipogenesis to osteogenesis and
enhance differentiation of pre-osteoblast to osteoblast [54].

B CONCLUSION

A crucial rule of soluble RANKL, sclerostin, and M-CSF in inducing postmenopausal
osteoporosis is proved and their estimation in blood may be beneficial in detecting
these cases. Blood level may not give a real estimate of cathepsin K in osteoporotic cases.
The observed osteoporotic effect of IL-17 at elevated levels cannot proven.
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Abstract

Introduction. The majority of dermal fillers used for aesthetic reasons are hyaluronic acid
fillers. The ease of application of fillers derived from this substance for both cosmetic and
medicinal purposes, as well as its influence on the thickness of skin layers and the density
of collagen, are the reasons behind this attribution.

Purpose. To determine the effect of hyaluronic acid filler on the thickness of different skin
layers experimentally.

Materials and methods. 100 rats were divided into two groups, 50 males and 50 females,
and each group was divided into 5 subgroups, each with a control group, for time periods
of 13,10, 9, 4, and 2 weeks, respectively. We treated these animals with dermal filler type
Neuramis Volume Lidocaine in a dose of 0.1 ml in the subcutaneous layer.

Results. The findings demonstrated a statistically significant (p<0.05) augmentation in
the thickness of the epidermal layer over the 2-4 week intervals, as well as a similarly
significant rise during the 9-10 week intervals. Additionally, there was a pronounced
increase during the 13 week period. A statistically significant (p<0.05) augmentation in
the thickness of the dermis layer was detected, particularly during the 13 week period.
Additionally, there was a steady increase in thickness at the 2, 4, 9, and 10 week periods,
respectively. The statistical analysis revealed a noteworthy rise (p<0.05) in the thickness
of the subcutaneous layer throughout the course of 13 weeks. Additionally, there was a
comparable increase observed during the 2-4 week intervals, and a progressive increase
during the 9-10 week period. The histology study corroborated the statistical findings,
demonstrating a progressive rise over time in the rats subjected to dermal fillers.
Conclusion. Due to a variety of complications and potential long- or short-term functional
and physiological changes, dermal fillers gradually increase the thickness of the various
subcutaneous layers over time. Histological examination of the skin samples showed a
gradual thickening of layers during the time periods, this change includes the epidermis,
dermis, and subcutaneous layer.

Keywords: dermal filler, hyaluronic acid, skin thickness, laboratory rat, subcutaneous layer
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B INTRODUCTION
Hyaluronic acid (HA)-based dermal fillers dominated the US market in 2015,
representing over 92% of all fillers. Cross-linking often involves the chemical modification
of the lengthy chains of hyaluronic acid (HA) included in these fillers [1]. Hyaluronic
acid (HA) dermal fillers are considered the gold standard for dermal fillers due to their
excellent performance and safety profile [2]. At this time, they are the most popular
fillers. Dermal fillers made of HA are a type of glycosaminoglycan polymer. It is formed of
two disaccharide molecules, D-glucuronic acid and N-acetyl-glucosamine, and is joined
together by 3-1,4 and (3-1,3 glycosidic connections, respectively. Clear and viscous, HA is
a thick liquid composed of unbranched single-chain polymers having molecular weights
ranging from 105 to 107 kDa. The capacity of HA to bind and hold water molecules makes
it a vital part of organs and connective tissues, ensuring that tissues remain hydrated
[3]. Its absence of adverse reactions makes dermal fillers the most suitable choice for
replenishing additional volume in soft tissues and skin, as many medical or cosmetic
clinical indications have approved dermal fillers containing hyaluronic acid [4].
Hyaluronic acid (HA) has shown high efficacy in skin tightening, high elasticity, and
improvement in cosmetic results with reduced wrinkle scars. Good results and efficacy
in cosmetics have proven this, justifying the use of dermal fillers as a basic factor in
cosmetic products [5]. The most common side effect of filler injection is pain at the
injection site. Currently, doctors combine HA fillers with lidocaine to alleviate patient
discomfort during injection [6]. Side effects may develop for several days up to one year
after injection and include redness, pruritus, and swelling [7]. Histological analysis reveals
various degrees of inflammation, including a moderate to severe inflammatory reaction
involving lymphocytes, macrophages, and plasma cells surrounding the injected material,
as well as a mild to chronic inflammatory infiltration [8]. The inflammation spreads to the
subcutaneous layer, and fibrosis can be seen in the lower dermis [9]. Lumping is one of
the alterations linked to HA dermal fillers that have been studied in clinical settings [10].
The continuation of early side effects of dermal fillers for several days or more may
be due to a hypersensitivity reaction [11]. Nodules manifest as edematous, sclerosing, or
cystic structures and manifest as clear and defined lesions shortly after injection [12]. One
of the most important late symptoms is permanent telangiectasia with erythema at the
injection site [13]. Filler injections in patients with telangiectasia can worsen the condition
in terms of size and appearance [14]. Granulomas appear after a late period in all soft-
tissue fillers, regardless of their type, and may persist for several months to years after filler
injection [13]. Therefore, there is still a need to develop an effective filler associated with
fewer side effects. With the development and emergence of new and different types and
compositions of HA dermal fillers, it became necessary to prove their biodegradability
using hyaluronidase as a safety measure against unexpected events. Researchers consider
the in vivo animal studies system to be more reliable and efficient for evaluating HA
dermal fillers, as it allows for monitoring of the degradation process in a setting that
closely mimics the clinical environment [15]. Also, in the event of incorrect injection or
at a high or inappropriate dose, it can be removed or repaired by hyaluronidase [16, 17].
Injectable fillers have a range of properties that make them ideal, including efficacy,
safety, inexpensiveness, painlessness, resistance to infection, biocompatibility, volume
retention upon application, ability to stabilize and stabilize in the surrounding tissue,
and preferably minimal reaction to the foreign substance injected. The ideal injectable
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material should be non-allergenic, require no testing, and be stable when stored at room
temperature [11]. Several factors that reflect the local tissue environment and treatment
modalities can be accounted for in an in vivo animal model. These factors include the
placement of the hyaluronidase injection in relation to the dermal filler injection site,
the swelling of the filler and integration of the tissue, the diffusion of the enzyme from
the injection site, the inactivation and clearance of the enzyme, cellular interactions, and
other inflammatory responses. When these factors are taken into account, the breakdown
potential of HA dermal fillers by hyaluronidase can be more precisely evaluated [18, 19].

B PURPOSE OF THE STUDY
To determine the effect of hyaluronic acid filler on the thickness of different skin layers
experimentally.

B MATERIALS AND METHODS

This study was conducted on male and female laboratory rats, Rattus norvegicus type
albino rats aged between (3-4) months and their average weight between 200 to 250 gm,
where their clinical health was confirmed before the experiment was conducted. As for the
HA filler that was purchased, it belongs to the NEU Neuramis Volume Lidocaine (NVL) series
from (Medytox Inc., Seoul, South Korea). One option is a monophasic dermal filler made by
Medytox. It has a concentration of 20 mg/mL of hyaluronic acid and 0.3% lidocaine. The filler
is unique because it was developed using double cross-linking of molecules, which made it
very cohesive [10, 20]. The animals were then divided into 50 males, 50 females, then into 5
subgroups for each group (5 treated rats: 5 control rats). The treated groups were injected
with the dermal filler at different time intervals of 2, 4, 9, 10, 13 weeks, as the injection was
done with a dose of (0.1 mL) in the subcutaneous layer, which forms a prominent opus [15,
21] on the central dorsal skin of hairless mice [22]. Dissecting the animals after the trial
was over allowed researchers to remove the filler. To observe the tissue changes caused
by the dermal filler, histological slices were prepared and stained with hematoxylin and
eosin [23]. These slices were then examined under a light microscope to determine the
histological measurements of the skin tissue using an Ocular micrometer OM attached to
the light microscope. This study [24] examined the skin thickness of all groups.

Statistical analysis

Statistical analysis was performed on all data using SPSS v.27 and Microsoft Excel 2019
for graphics. The data is presented as the mean plus or minus the standard deviation.
The statistical analyses included both one- and two-way ANOVA tests, as well as Duncan’s
post hoc test for multiple group comparisons. At p<0.05, differences were found to be
significant [25].

B RESULTS

Effect of dermal fillers on skin thickness

The results demonstrated that the average thickness of the epidermal layer increased
over time in both the male and female treatment groups. The male and female group that
received 13 weeks of treatment had significantly thicker epidermis layers (1.57+0.08) and
(1.54+0.09) compared to the control group (0.21+0.06) and the other groups (0.24+0.09).
In addition, when comparing the groups that were treated for 9, 10 weeks, the researchers

66 "Laboratory Diagnostics Eastern Europe”, 2025, volume 14, No. 1. Electronic Supplement



Clinical Dermatology / s
Experimental Research <3

discovered nosignificant changein the thickness of the epidermis layer (1+0.19, 1.08+0.12)
in males and 0.94+0.15, 1.0620.11) in females (Table 1). When comparing the male and
female groups treated for 13 weeks to the control group and other groups, the study
found a clear and significant increase in dermal thickness (13.52+0.58) and 1.54+0.09,
respectively, as compared to the control group and other groups (Table 2). The dermal
layer thickness progressively increased (p<0.05) in the male and female groups treated for
2,4,9,10,and 13 weeks, respectively. Table 3 shows that the treated groups’subcutaneous
layer thickness increased significantly over time. The male rats (6.66+0.24) and female rats
(6.64+0.23) treated for 13 weeks showed a substantial increase (p<0.05) compared to the
control group (2.55+0.37) and other groups. There was no significant difference (p<0.05)
between the male (3.68+0.24, 3.85+0.37) and female (3.66+0.23, 3.76+0.3) groups treated
for 2, 4 weeks in Table 3.

Table 1
The effect of dermal fillers on the average thickness of the epidermis layer
MeanxSD
Treatment groups | Epidermal thickness (pm)
2w 4w 9w 10w 13W Total
Male control 0.17+0.09 0.21+0.06 0.2+0.06 0.19+0.07 0.21+0.06 0.2+0.06
Male treatment 0.69+0.15 0.86+0.06 1£0.19 1.08+0.12 1.57+0.08 1.04+0.32
Female control 0.2£0.1 0.22+0.09 0.23+0.08 0.22+0.09 0.24+0.09 0.22+0.08
Female treatment 0.66+0.15 0.82+0.08 0.94+0.15 1.06+0.11 1.54+0.09 1£0.32
Total 0.43+0.28 0.53+0.33 0.59+0.41 0.64+0.45 0.89+0.69
p-value 0.0001*
Table 2
The effect of dermal fillers on the average thickness of the dermis layer
Mean+SD
Treatment Dermal thickness (um)
groups
2w 4W 9w 10w 13W Total
Male control 5.46+0.44 5.49+0.42 5.57+0.31 5.53+0.35 5.53+0.36 5.52+0.35
Male treatment 6.42+0.39 7.86+0.29 8.73+0.38 10.53+0.76 | 13.52+0.58 | 9.41+2.54
Female control 5.44+0.44 5.45+0.45 5.49+0.4 5.48+0.41 5.50+0.39 5.47+0.38
Female treatment | 6.38+0.4 7.72+0.45 8.70+0.4 10.52+0.77 13.5+£0.58 9.36+2.57
Total 5.93+0.62 6.6311.25 7.13+1.67 8.02+2.63 9.51+4.12
p-value 0.0001*
Table 3
The effect of dermal fillers on the average thickness of the subcutaneous layer
Mean+SD
Treatment groups | Subcutaneous thickness (um)
2w 4w 9w ow 13w Total
Male control 2.52+0.37 2.57+0.45 2.58+0.42 2.59+0.37 2.55+0.37 2.56+0.36
Male treatment 3.68+0.24 3.85+0.37 4.74+0.25 5.76x0.27 6.66+0.24 4.94+1.19
Female control 2.5+0.37 2.54+0.41 2.56+0.37 2.57+0.38 2.52+0.37 2.54+0.35
Female treatment | 3.66+0.23 3.76+0.3 4.7+0.22 5.74+0.27 6.64+0.23 4.90+1.2
Total 3.09+0.66 3.18+0.73 3.64+1.14 4.16+1.66 4.59+2.13
p-value 0.0001*
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Histological analysis of skin layers in hairless laboratory rats treated with hyaluronic acid dermal filler
after staining with H&E stains (10x) for different time periods (A/Control/B/2W/C/4W/D/9W/E/10W/
F/13W) respectively, where (W) represents one week

Histological examination

Histological examination of the skin samples showed a significant and gradual
thickening of the skin layers during the time periods of 13, 10, 9, 4, and 2 weeks,
respectively, compared to the control group. This change includes the skin layers: the
epidermis, dermis, and subcutaneous layer, as shown in Figure.

B DISCUSSION

The findings of the present study revealed that administering dermal filler Hyaluronic
acid (HA) to male and female laboratory animals for varying durations resulted in a
significant increase in the thickness of the epidermis layer. Specifically, the thickness
was notably higher after 9, 10, and 13 weeks compared to the periods of 2 and 4 weeks.
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These results were observed when comparing the treated groups to the control groups
over the same time periods. Regarding the dermis, it had a progressive increase in thickness
during the dermal filler treatments. The subcutaneous layer exhibited greater thickness at
9, 10, and 13 weeks in comparison to the groups treated for 2 and 4 weeks, as well as the
control groups within the same time intervals. There was no discernible disparity between
males and females in terms of treatment outcomes across all time periods. The histological
analysis of the skin layers, following staining with hematoxylin and eosin, corroborates
these statistical findings. The reason for this is that HA has a strong affinity for water
molecules and can retain water up to 10,000 times its own weight [26, 27]. On the other
hand, dermal filler revitalizes skin cells and enhances the proportion of collagen. These
findings are consistent with the results published by Kim [28] regarding the utilization
of dermal fillers in a group of female patients aged 38 years. The mean dermal thickness
exhibited a significant rise during a duration of 1.4 years of injections. Hyaluronic acid (HA)
is crucial for skin hydration and tissue regeneration due to its exceptional ability to bind
water and regulate tissue volume [29].

In accordance with Kwon et al. [22], a study was conducted with 24 female hairless
mice (SKH1-Hrhr). These mice were injected with 100 pl of several dermal fillers, including
polydioxanone (PDO) filler, poly-I lactic acid (PLLA), and polycaprolactone (PCL) fillers. The
durability of the fillers was assessed at various time intervals, including 0, 3 days, and 1, 4,
8, and 12 weeks after injection. The filler injection groups exhibited moderate increases
in epidermal thickness and the deposition of dermal collagen fibers, which were slower
compared to the control group. The study aligns with Kwon et al. [22], where 24 female
hairless mice (SKH1-Hrhr) were administered 100 ul of various dermal fillers, including
polydioxanone (PDO) filler, poly-I lactic acid (PLLA), and polycaprolactone (PCL) fillers. The
durability of the fillers was assessed at certain time intervals (0, 3 days, 1,4, 8, and 12 weeks)
after injection. The filler injection groups exhibited incremental increases in epidermal
thickness and deposition of dermal collagen fibers, which were slower compared to the
control group.

It agreed with Aziz et al. [30] who explained that the thin skin of female laboratory
rats injected with hyaluronic acid (HA) at a dose of 0.1 ml showed a significant increase
(p<0.05) in the total subcutaneous tissue (SC) thickness, a significant increase in collagen
and a significant increase in endothelial cells in the animals of the group for the time
periods of 90, 60, and 7 days compared to the control group, with a significant difference
of P<0.05, where the highest peak of the total thickness was detected for the rats in the
group treated for 7 days in the thickness of the subcutaneous tissue. The detection of
basophilic areas of fluid accumulation with a small number of collagen fibers accounts
for this significant increase. The animals in the group that was treated for 60 days had a
significant increase in thickness, with a significant difference (P<0.05) compared to the
control group. This was because collagen fibers formed between the fluid buildup. The
group treated for 90 days showed a decrease in subcutaneous tissue thickness. Some
authors have demonstrated that hyaluronic acid-based filler can extend the adjacent
dermal fibroblasts by absorbing interstitial fluid in the first few weeks after injection, as
evidenced by the disappearance of fluid spaces compared to the 7, 60-day group [31].
This supports the histological results of our current study, while there were insignificant
changes in the average thickness of the epidermal and dermal layers in female laboratory
rats of the 30-, 7-, 60-, and 90-day groups compared to the control group (P>0.05).
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Aziz et al. [30] found that rats that were injected for 30 days had major increases in the
epidermal and dermal layers, which was different from rats that were not treated (P<0.05).

After 30 days of injection, the skin, dermis, and subcutaneous tissues of laboratory-
aged rats given HA looked almost identical to the control group’s adult rats, according to
research by Aziz et al. [30]. Consistent with our findings, the statistical analysis showed
that the total thickness of the dermis, epidermis, and subcutaneous tissues in these
animals was significantly higher than in untreated aged rats. A person’s skin is composed
of four layers: the basal, spinosum, granulosum, and corneum layers [32], the final layer
remains unchanged in thickness because the epidermis’s cellular structure determines
the layer’s thickness, which rises somewhat but not significantly. Collagen fibers are found
scattered throughout the dermis and the skin becomes noticeably flatter as a result.
Young skin has big bundles of collagen, but as we age, it becomes more apparent that
there is a network of fine, small fibers surrounding the fibroblasts. The total thickness of
the epidermis decreases by 15 mm as we age, but the position of the fibrous layer remains
constant. There were notable alterations to the structure of collagen fibers and bundles;
furthermore, there were no statistically significant differences in skin measurements
between male and female volunteers, according to Aziz et al. [30].

Polycaprolactone fillers (PCL) can improve skin texture and quality by significantly and
long-term increasing the thickness of the dermis and stimulating new collagen formation.
The mean skin thickness increased significantly (P<0.001) in female samples after 1 year of
intradermal filler injection. The injectable PCL filler effectively treats skin atrophy, wrinkles,
and pores by stimulating the production of new collagen in the dermis, hence enhancing
skin texture. Following a period of 4 years, there was a notable and statistically significant
rise in the average thickness of the skin (P<0.001). Ultrasound imaging verified that the
thickness of the skin progressively and modestly augmented in all patients following the
injection of PCL filler into the dermis, aligning with the findings of our investigation. Poly-
caprolactone (PCL) fillers have the ability to remain in the dermis for a duration exceeding
4 years. Subdermal filler injections can augment volume and address wrinkles, but they
do not have a directimpact on the dermis. The injection elevates the dermis, but it seldom
augments its thickness. In this instance, the dermis underwent a change. The investigation
revealed a substantial augmentation in thickness not just between the epidermis and
the appendage, but also between the appendage and the fat. Hence, the real disparity
in skin thickness may exceed that. There is a common belief that injecting fillers into the
layer of fat might increase the thickness of the skin. Nevertheless, the dermis lacks the
ability to generate collagen completely, therefore subcutaneous injections are incapable
of directly modifying the thickness of the skin. Subcutaneously injected PCL fillers can
improve skin texture and quality by increasing skin thickness, promoting the production
of new collagen, and delivering a potent treatment for skin wrinkles. Kim (28) has shown
that intradermal injection leads to a much longer duration of residence compared to
subdermal injection. Microscopic analysis of hyaluronic acid fillers showed predominantly
vacant regions, occasionally interspersed with traces of amorphous material [33]. The
histological images from our current study support this conclusion.

Ten women were given hyaluronic acid filler (Derma Hyal®) injections into each
nasolabial fold at 1, 3-, 6-, 9-, and 12-month intervals, in accordance with the findings of
Salles et al. [34]. In the control group, the average thickness of the nasolabial folds was
0.38+0.14 mm. After 1 month, it increased to 0.69+0.19 mm. After 3 months, it stood at
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0.65+£0.17 mm. After 6 months, it dropped to 0.61+0.22 mm. After 9 months, it rose to
0.57+0.23 mm. Finally, after 12 months, it reached 0.55+0.14 mm. As a result, the statistical
analysis proved that the soft sections’thickness increased the most after 12.6 months, and
then reduced gradually thereafter.

A study by Yeom et al. [35] found that injecting 400 uL of the fillers Sodium hyaluronate
and sodium salt of hyaluronic acid (HA) as Restylane and HAHMDA into the dorsal skin of
hairless mice at 6 weeks old caused big changesin the epidermis, dermis, and subcutaneous
tissues in aging mice. The skin got wrinkled and then became the same as the control
group’s skin. The study observed a significant renewal of the dermis layer compared to
the control group, with a clear increase in dermis thickness. The study’s statistical results
showed that 12 weeks after treatment with hyaluronic acid, the dermis was thicker and
collagen density was higher in the HA-HMDA group than in the Restylane filler group
(* P<0.05) or the aging group (** P<0.01), but not significantly different from the control
group. Collagen is what makes skin strong and flexible [36]. There was a significant increase
in collagen bundles after Restylane filler injection. This is consistent with our study, which
found that the dermis layer thickness was very large in the treatment group for a period of
13 weeks. Kim et al. [37] showed that ADM/HA filler can maintain the appropriate volume
over a period of 7 weeks without any complications. The ADM/HA filler group maintained
80% and 83% of the filler's volume and weight, respectively. Therefore, small quantities of
ADM/HA filler can serve as an alternative to autologous fat grafts.

According to Su et al. [38], the wounds that were treated with HA scaffolds showed
improved healing and achieved greater healing rates after 5 days. This occurred because
the dermal and epidermal layers were surgically removed and had not yet regrown, and
the wounds treated with HA scaffolds also had a thicker hypodermis and epidermis.
In addition, skin appendages were observed on the 20th day in the wounds that were
treated with scaffolds containing hyaluronic acid. Previous research discovered that mice
with wounds that were completely covered with cotton gauze had a wound healing rate
of 40% and did not develop any epidermis after a period of two weeks [39]. On the other
hand, the wounds that were treated with decellularized scaffolds containing hyaluronic
acid also showed a wound healing rate of 70.94% and the creation of a clean epidermis
after 15 days. Within the pig population, a previous investigation found that 87.41% of
wounds that were treated with scaffolds containing HA successfully healed after a period
of 21 days. In contrast, 49.9% of wounds in the dorsal midline region, which were full
thickness in nature, did not exhibit the formation of skin tags [40].

The filler material may resist degradation and remain isolated in macrophages, which
in turn secrete many inflammatory substances and cytokines that will attract other
monocytes and macrophages. Macrophages, epithelioid histiocytes, may grow or merge
to form the giant multinucleated cells of the foreign body, leading to the formation of a
granuloma[13].In their study, Lemperle et al.[41] discovered the formation of a granuloma
after dermal filler injection [42]. After injection, macrophages may rapidly absorb
biodegradable fillers, which then undergo slow biodegradation through phagocytosis
into small, irregularly shaped particles. This explains the disappearance of the fillers after
a certain period. After 3 months of injection, histological examination reveals that the filler
particles remain spherical, surrounded by giant cells, macrophages, and lymphocytes.
After 6 months, most particles exhibit a porous, cracked, and occasionally distorted outer
surface, encircled by giant cells and macrophages. These symptoms may be present at
least 18 months after injection [43].
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Regardless of the injection site, one should exercise caution when using large amounts
of dermal fillers, as the current study’s volume may have exceeded 0.1 ml. A high dose is
thought to carry numerous risks. Because dermal filler is a gel and not a liquid, it requires
a lot of pressure on the syringe plunger, necessitating clinical measures by the physician
to determine the appropriate volume of filler for each injection site and each disease
condition [44].

B CONCLUSION

Due to a variety of complications and potential long- or short-term functional and
physiological changes, dermal fillers gradually increase the thickness of the various
subcutaneous layers over time. Histological examination of the skin samples showed a
gradual thickening of layers during the time periods, this change includes the epidermis,
dermis, and subcutaneous layer.
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Abstract

Purpose. To identify the activity of Cinnamomum zeylanicum J Prel ethanol extracts
with different concentrations and compare their activity with antifungal therapeutics as
Amphotericin B, Fluconazole and Miconazole.

Materials and methods. All edges of skin rash of dermatitis lesions were sampled (fungal
growth is most likely to be active in these lesion edges). Scrapings of the skin done gently
by removed the surface of the skin and placed into a laboratory specimen container.
The fungi used in this research were C. albicans, C. krusei, C. glabrata and C. tropicalis
were isolated from patients with dermatitis. The isolated fungi were identification based
in both morphological properties and biochemical characterization by Epi-Candida.
Results. The ethanolic extract with concentration 100% exhibited the high activity against
all Candida spp in both 12 and 24 hours of experiment. Also, noted the antifungal activity
increased with increasing concentration, the study also showed a significant difference
in activity between 12 and 24 hours, the ethanolic extract with 100% concentration
exhibited same activity obtained by MCL against C. albicans, against C. tropicalis the
ethanolic extract with 100% exhibited activity more than FLC and less than PB and MCL,
while against C. krusei and C. glabrata the ethanolic extract with 100% exhibited activity
more than all antifungal therapeutics.

Conclusion. The ethanolic extract has a high activity against all Candida spp. in
concentration 100%, and their activity was reduced with decreasing concentration.
Keywords: Cinnamomum zeylanicum J Prel, Ethanol Extracts, Candida spp., Amphotericin
B, Fluconazole, Miconazole

B INTRODUCTION

One element that is essential to the preparation of food is spice. Around the world,
more than a hundred plant species are used to make spices and condiments [1]. These
fragrant, dried plant components are typically obtained from seeds, fruits, leaves, roots,
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and bark, etc. Since ancient times, they have typically been used to improve the flavor and
quality of food [2]. Moreover, spices have qualities such as antioxidant, antibacterial, anti-
inflammatory, antidiabetic, and anticancer due to their abundance of biologically active
chemicals, etc. One of the first recognized spices utilized in culinary art is cinnamon [3].
Although many species in this genus are sold as cinnamon, Cinnamomum zeylanicum J.
Presl, a member of the Lauraceae family, is thought to be real cinnamon. Many biologically
active chemicals found in cinnamon, a spice tree, can be used to combat a range of
microorganisms. Cinnamon’s raw bark extract has frequently been said to have antifungal
properties. These activities were attributed mostly to the chemicals cinnamaldehyde
and eugenol [4]. These compounds are essential to the plant’s defense against insects
and vertebrate herbivores, as well as its defense against UV radiation and cold stress.
Flavonoids, tannins, glycosides, saponins, alkaloids, and essential oils with biological
actions including bacteriostatic, fungistatic, and anti-inflammatory make cinnamon bark
a major source of these compounds [5]. Because cinnamon species have substantial
antimicrobial properties, lotions, soaps, and toothpastes utilize their volatile oils as
antibacterial and antifungal ingredients [4].

In the clinical environment, Candida spp. constitute the most common source of
invasive fungal infection. In a recent multistate point prevalence study of hospitalized
patients, Candida spp. was identified as the microbial species responsible for the
majority of bloodstream infections 22% [6]. These infections frequently have disastrous
effects because invasive candidiasis has the greatest mortality rate of all nosocomial
diseases, with up to 47% attributed mortality (Pappas et al., 2016). Medical devices such
indwelling vascular catheters have been associated in epidemiological studies to the
emergence of invasive candidiasis and Candida bloodstream infection (candidemia)
[7]. Candida adheres to the surface of artificial objects and proliferates as adherent
microbial communities [8]. Within the biofilms the fungal cells exhibit resistance to
almost all available drug therapies and weaken host defenses. The most common
species of Candida that has been used as a model organism for research on fungus
biofilms is Candida albicans [9]. C. albicans commonly goes through filamentation as
biofilms form, resulting in extended pseudo-hyphae and hyphae as well as preserving
cells in the yeast shape [10]. Several C. albicans strains and clinical settings appear to
exhibit varying degrees of this morphologic transformation. The significance of non-
albicans species, such as C. tropicalis, C. parapsilosis, and C. glabrata, in addition to
C. albicans, has come to be understood more and more recently [11]. Like this, the
recently discovered species C. auris easily creates biofilms on synthetic objects, which
most likely explains why this species prefers to infect individuals who have indwelling
medical equipment with disease [12]. Many of the non-albicans Candida spp ack the
ability to filament and instead produce yeast-only biofilms [13]. Yet, all Candida species
must create a matrix, an extracellular sticking polymeric component that is essential to
biofilm formation [14]. In addition to its functions in adhesion and cohesiveness, this
substance also contributes significantly to Candida biofilms’ tolerance of antifungals
and resistance to host defenses [15]. Many of the non-albicans Candida spp lack the
ability to filament and instead produce yeast-only biofilms. However, all Candida
species produce a matrix, an extracellular polymeric substance that serves as the
biofilm’s defining characteristic [16].
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B PURPOSE OF THE STUDY

To identify the activity of Cinnamomum zeylanicum J Prel ethanol extracts with
different concentrations and compare their activity with antifungal therapeutics as
Amphotericin B, Fluconazole and Miconazole.

B MATERIALS AND METHODS

Plant bark collection

The barks of cinnamon barks were bought from local market in Thi-Qar. The plant was
identified as cinnamon as Cinnamomum zeylanicum L (Breyn). The | Cinnamon barks were
ground into powder and kept in plastic bags until used.

The ethanolic extract preparation

The ethanolic crude extracts of barks of cinnamon was prepared to test against
Candida spp. The method of Mahmoud [17], was used to process the ethanolic extracts.
Stock solutions and various concentrations (dilutions) of ethanolic extract, twenty grams
of dried powder were added to 200 ml of ethanol to create the extract. Soxhlet continuous
extraction was then used to extract the mixture, which was then filtered using Whatmann
No. 13 filter paper. The filtrate was then concentrated under reduced pressure on a rotary
evaporator at 50 °C and dried at 25 °C, and the extract was then collected in sterilized glass
tubes until use.

The four concentrations were prepared by adding 1 gm from ethanol extract and
10 ml of DMSO:
1. 100% concentration was prepared by adding 100 pl of stoke solution only.
2. The 75% concentration was prepared by adding 5 pl stoke solution and 25 pl DMSO.
3. The 50% concentration was prepared by adding 50 ul stoke solution and 50 pl DMSO.
4. The 25% concentration was prepared by adding 25 pl stoke solution and 75 pl DMSO.

Isolation and identification of fungi

The fungi used in this research were C. albicans, C. krusei, C. glabrata and C. tropicalis
were isolated from patients with dermatitis. The isolated fungi were identification based
in both morphological properties and biochemical characterization by Epi-Candida.

Samples collection

All edges of skin rash of dermatitis lesions were sampled (fungal growth is most likely
to be active in these lesion edges). Scrapings of the skin done gently by removed the
surface of the skin and placed into a laboratory specimen container.

Antifungal therapeutics
The isolated Candida spp, were tested against antifungal drugs such as Amphotericin
B (PB), Fluconazole (FLC), and Miconazole (MCL).

B RESULTS

Phytochemical analysis of ethanolic extracts of cinnamon barks

Phytochemical analysis of Cinnamomum zeylanicum bark extracts established the
presence of numerous bioactive compounds, alkaloids, essential oil, flavonoids, saponins,
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and terpenoids were detected in ethanolic extract of cinnamon, whereas the steroids and
tannins were non-detected in ethanolic extract of cinnamon as show in table 1.

;?:;:t‘live compounds in ethanolic extract of cinnamon barks

Constituents Cinnamomum zeylanicum result
Alkaloids +

Essential oil +

Flavonoids +

Saponins +

Steroids -

Tannins -

Terpenoids +

Activity of CZ J Prel ethanol extracts on Candida spp. after 12 hours in different
concentration compared with anti-fungal therapeutics

The present study recorded the high activity against C. albicans in both ethanolic
extract with concentration 100% and MCL, followed activity showed in ethanolic extract
75% and FLC, in third grad activity was noted in PB, while the low activity in ethanolic
extract 50%, and 25% extract was has not antifungal activity. In C. tropicalis the study
noted the high activity was showed in MCL, followed in PB, followed in ethanolic extract
100%, followed in FLC, while the other ethanolic extract exhibited antifungal activity with
increase concentration. In C. krusei the study showed the high activity in ethanolic extract
100%, followed in FCL and ethanolic extract 75%, following in PB and ethanolic extract
50%. In C. glabrata the study noted the high activity ethanolic extract 100%, following in
FLC, following in PB and MCL, at p. value <0.01 as in table 2.

Table 2
Activity of CZ ethanol extracts on Candida spp. after 12 hours in different concentration compared
with anti-fungal therapeutics

C. albicans C. tropicalis C. krusei C. glabrata
q Cases

Concentration | = Inhibitions zone

Mean+SD
25% 0.00+0.00¢ 5.93+0.51¢ 14.7+£0.75¢ 7.70+0.62f
50% 8.10£0.65¢ 13.6+0.70f 17.7+0.86 14.1+0.75¢
75% 3 cases 15.7+0.94% 15.9+0.30¢ 22.6+1.15° 18.5+0.50¢
100% ineach |16.5+0.812 20.9£0.96¢ 24.2+0.94° 25.6x£0.71°
PB group 14.4+0.40° 23.2+1.55° 18.3+0.41°¢ 20.5+0.86°
FLC 15.3+£0.47° 19.8+0.76¢ 22.8+1.04° 24.0+0.50°
MCL 16.4+0.51° 24.8+0.80° 16.8+1.17¢ 19.4+0.55
p. value <0.001" <0.001" <0.001" <0.001"
LSD 1.07 1.54 1.64 1.14

Notes: a non-significant difference is shown by a similar small litter, whereas a significant difference is indicated by a distinct
small letter; PB — Amphotericin B, FLC — Fluconazole, MCL — Miconazole.
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Table 3
Activity of CZ ethanol extracts on Candida spp after 24 hours in different concentration compared with
anti-fungal therapeutics

) Cases C. albicans C. tropicalis C. krusei C. glabrata

Concentration | = Inhibitions zone
MeanzSD

25% 3.66+0.28¢ 6.40+0.52" 15.5+0.40° 10.7+0.70f
50% 10.3+0.75¢ 14.4+0.60° 18.4+0.55¢ 14.6+0.65¢
75% 3cases | 197+0.73° 22.3+1.52¢ 29.1£1.20° 24.8+0.52¢
100% ineach |20.1+0.76% 25.94+0.90¢ 31.4+0.50° 31.940.17°
PB group 1 18,5+0.86" 28.7+1.57° 25.2+0.70¢ 26.8+1.02¢
FLC 21.1£1.04 25.2+0.75¢ 30.1+1.08* 30.4+0.68°
MCL 20.1+0.32% 30.6+0.80° 25.7+0.87¢ 25.940.25¢
p. value <0.001** <0.001%* <0.001** <0.001**
LSD 127 2.10 1.41 1.11

Notes: a non-significant difference is shown by a similar small litter, whereas a significant difference is indicated by a distinct
small letter; PB — Amphotericin B, FLC — Fluconazole, MCL — Miconazole.

Table 4
Compartment between ethanol extracts and anti-fungal therapeutics on Candida spp. after 12 and 24
hours
C. albicans C. tropicalis C. krusei C. glabrata
Concentration Inhibitions zone
Mean+SD
250 12 hours 0.00£0.00 5.93%+0.51 14.7+0.75 7.70+£0.62
? 24 hours 3.66+0.28 6.40+0.52 15.5+0.40 10.7+0.70
p. value 0.002** 0.334 0.200 0.005**
500 12 hours 8.10£0.65 13.6+0.70 17.7+0.86 14.1+0.75
° 24 hours 10.3+£0.75 14.4+£0.60 18.4+0.55 14.6+£0.65
p. value 0.019* 0.213 0.312 0.435
750 12 hours 15.7+£0.94 15.9+0.30 22.6£1.15 18.5+0.50
° 24hours  19.7073 22.3+1.52 29.1+1.20 24.8+0.52
p. value 0.005** 0.016* 0.003** 0.001**
100% 12 hours 16.5+0.81 20.9+0.96 24.2+0.94 25.6+0.71
° 24hours 20.1+0.76 25.9+0.90 31.4+0.50 31.9+0.17
p. value 0.005** 0.003** 0.001** 0.003**
pB 12 hours 14.4+0.40 23.2+1.55 18.310.41 20.5+0.86
24 hours 18.5+0.86 28.7+1.57 25.24+0.70 26.8+1.02
p. value 0.006** 0.013** < 0.001** 0.001**
FLC 12 hours 15.3+0.47 19.8+0.76 22.8+1.04 24.0+0.50
24 hours 21.1£1.04 25.2+0.75 30.1£1.08 30.4+0.68
p. value 0.004** 0.001** 0.001** < 0.001**
MCL 12 hours 16.4+0.51 24.8+0.80 16.8+1.17 19.4+0.55
24 hours 20.1£0.32 30.6%0.1.80 25.7+0.87 25.9+0.25
p. value 0.001* 0.018* 0.001** 0.001**

Notes: a non-significant difference is shown by a similar small litter, whereas a significant difference is indicated by a distinct
small letter; PB — Amphotericin B, FLC - Fluconazole, MCL - Miconazole.
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Activity of CZ J Prel ethanol extracts on candida spp. after 24 hours in different
concentration compared with anti-fungal therapeutics

The present study recorded the high activity against C. albicans in FCL, MCL and
ethanolic extract 100%, followed activity showed in PB, while the low activity in ethanolic
extract with 50%, and 25% concentration. In C. tropicalis the study noted the high activity
was showed in MCL, followed in PB, followed in both ethanolic extract 100% and FCL,
while the other ethanolic extract exhibited antifungal activity with increase concentration.
In C. krusei the study showed the high activity in both ethanolic extract 100% and FCL,
followed in ethanolic extract 75%, following in PB and MCL. In C. glabrata the study noted
the high activity in ethanolic extract 100%, following in FLC, following in PB and MCL, at
p. value <0.01 as in table 3.

A Compartmentbetween activity of CZ J Prel ethanol extracts on candida spp after
12 and 24 hours in different concentration compared with anti-fungal therapeutics

The results noted the antifungal activity of ethanolic extract with 25% concentration
increased significantly against C. albicans and C. glabrata only, while against C. tropicalis
and C. krusei increased non-significantly. In ethanolic extract with concentration 50%, the
study noted the antifungal activity increased significantly against C. albicans only, while
against other Candida spp increased non-significantly. In ethanolic extract with both
concentrations 75%, and 100%, and other antifungal therapeutics, the antifungal activity
against all Candida spp increased significantly with increasing time at p. value <0.01 and
<0.05, as show in table 4.

B DISCUSSION

Testing for antifungal susceptibility continues to be of great interest. Testing for
susceptibility can be utilized in epidemiology and drug development. There are numerous
papers demonstrating the effectiveness of CZ essential oils as antibacterial agents
Sharafati Chaleshtori [18]. According to reports, the oil extracted from, the bark and
leaves has fungicidal effect against fungi that cause diseases in both people and plants,
such as banana crown rot disease. Cinnamaldehyde and eugenol were identified to be
the primary components in CZ bark and leaf oils with antifungal action, respectively. The
presence of other chemicals with fungicidal properties in bark and leaves has also been
documented [19].

Theresults obtained by the current study showed the activity of barks of Cinnamomum
zeylanicum with 100% concentration have a highest antifungal activity against all
isolated fungi, the study also noted the activity increased with increasing both time and
concentration. This suggests that the existence of these bioactive chemicals may be the
cause of the inhibitory effect of cinnamon extract extracts against the four fungi that were
the subject of the study. The antifungal activity that has been reported may be due to
the presence of flavonoids, alkaloids, tannins, saponins, terpenes, steroids, and essential
oil in cinnamon extracts Mahmoud [17]. Yet, the different components of plant extracts
and the essential oils may work together in a synergistic manner to produce the overall
antibacterial activity. According to reports, cinnamon’s bark exhibits antifungal properties
due to the presence of the essential oil components cinnamaldehyde, eugenol, and
cinnamic acid El Atki et al. [20].
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Both antifungal and antibacterial activities are possessed by these bioactive
components, eugenol has been shown by several researchers to have antifungal effects
against Candida SPP (Marchese et al. [21]. One of the main bioactive components in
cinnamon’s bark is cinnamaldehyde, which according to some studies, cinnamaldehyde
responsible for 80% of bacteria and fungi killing (Gilani et al. [22]. In addition to flavonoids,
alkaloids, tannins, and saponins, some researchers have identified cinnamaldehyde,
eugenol, and cinnamic acid as antifungal compounds (Djarot et al. [23]. 1,8-cineole, a
distinctive chemical of the many components of Cinnamomum zeylanicum essential
oil, several researchers have discovered that this ingredient is substantially responsible
for a variety of its antimicrobial and pesticidal effects [24]. Essential oils abound in
cinnamon inhibition of a variety of microorganisms, including fungus and bacteria, has
been attributed by several researchers to the presence of essential oil and its various
compounds in cinnamon extract [25].

The composition of essential oils, which are made up of numerous different volatile
molecules, frequently changes between plant species. The antibacterial actions appear
to be the consequence of numerous components working together synergistically. This
indicates that the separate chemicals are less potent on their own Gann et al. [26].

The antifungal activity of cinnamon extracts observed in this study against Candida
spp may be due to the presence of different phytochemical components in the extracts.
In this research, cinnamon extracts exerted higher antifungal activity after 24 hours
compared to the same extract after 12 hours of the extracts and this may be related to the
content of bioactive compounds in cinnamon that are more effective against fungi over
time. The methanolic fraction of cinnamon bark demonstrated the strongest antifungal
activity against four fungi isolates when compared to the same fraction from other plants,
followed by the hexane and aqueous fractions, according to results obtained by Pappas
etal.[27].

In a different experiment against the A. alternata fungus, it was discovered that the
methanolic extract of cinnamon and eucalyptus and other medicinal plants had powerful
antifungal effects in preventing the formation of the mycelia, whereas the aqueous
extracts had either weaker or no effects [28].

B CONCLUSION
The ethanolic extract has a high activity against all Candida Spp in concentration
100%, and their activity was reduced with decreasing concentration.
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Abstract

Introduction. The root canal treatment can lead to great success, but the infection within
insufficiently treated root canal led to post-treatment disease.

Purpose. To evaluate photodynamic disinfection (PDD) efficacy in preventing the growth
of microorganisms with conventional root canal irrigations regime in vitro.

Materials and methods. Sixty teeth were extracted and gathered with a single root and
the crowns of all teeth were trimmed to have 14 mm root teeth. The autoclave was used
for sterilizing all teeth, which were fitted in glass tube perpendicular, at a temperature
of 121 °C for a period of 15 minutes. Afterwards, a sterile broth containing Enterococcus
faecalis (E. faecalis) was added to the teeth. After that, the tubes were kept in an aerobic
environment at 37 °C for a period of thirty days, every two days fresh broth was added.
To evaluate the effectiveness of various disinfectants teeth were randomly divided into
6 groups according to disinfections protocol, each group contained 10 post-infected
teeth. After completing the treatment, using a size #35 Hedstrom file, dentin chip samples
were obtained from within the canals, and the samples were cultured on Mueller - Hinton
agar and then bacterial colonies were counted in each group types. The experiments were
repeated in triplicate and duplicate. The data consisted of the number of colonies forming
units (CFUs) both before and after the treatments.

Results. The current study showed a significant difference between pre- and post-
treatment results in each group. Irrespective of the photosensitizer used in photodynamic
disinfection (toluidine blue O or riboflavin), PDD was significantly better than control
group (P<0.05). There was no significant difference between PDD with toluidine blue O
or riboflavin (P>0.05). Among the other groups, there was not a significant difference in
colony count (PDD, NaOCI; P>0.05).
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Conclusion. This study presents evidence that the employment of toluidine blue O and
riboflavin in photodynamic disinfection to the regular chemo-mechanical irrigation
procedure yielded the most favorable outcomes. These substances effectively reduced
the quantity of (E. faecalis) in infected root canals. Therefore, they may serve as a valuable
addition to root canal disinfection procedures.

Keywords: photodynamic disinfection, enterococcus faecalis, root canal, LED, biofilms

B INTRODUCTION

The main goal of endodontic therapy is to eradicate or substantially reduce the amount
of bacteria in the root canal [1]. Conventional endodontic treatments are frequently
unable to entirely eliminate microorganisms due to the intricate anatomy of root canals.
Evidence indicates that residual bacteria can be found in over half of the prepared root
canal surfaces just prior to obturation [2].

The main cause of pulpal and periapical illnesses is persistent pathogenic
microorganisms within the root canal system [3, 4].

E. faecalis strains primarily contribute to the development of pulpal and periradicular
disorders [5]. While there is less information available on the various genotypes of this
bacterium species, it possesses multiple types of surface and secretory virulence factors [4].
Biofilm creation is a crucial element in the pathogenicity of E. faecalis [6], biofilm-related
endodontic infections pose a special challenge for E. faecalis because biofilm modifications
enhance the pathogen’s pathogenicity and resistance to antimicrobial agents and immune
system components [7]. It is difficult and complex to completely eradicate the bacteria
causing persistent root canal infections using traditional treatment methods [8].

Culturing investigations reveal that the frequently isolated microorganisms in
persistent periapical lesions (mostly endodontic failures) is (E. faecalis), a facultative
anaerobic gram-positive cocci [9], 18% of primary endodontic infections and 67% of
secondary endodontic infections have been linked to E. faecalis [10].

Furthermore, lasers can be employed to conduct final root canal disinfection in
addition to irrigant. In endodontic research, antimicrobial photodynamic disinfection
(PDD) has been investigated more frequently over the past decade [11, 12].

As opposed to photo thermal, PDD has minimal to no heating and is primarily
an indirect effect. A photo-activated material (the dye) is needed for PDD. After being
applied, the microorganisms absorb the pigment. Next, the bacteria are subjected to light
of a particular wavelength. Intracellular generation of reactive oxygen species (ROS) takes
place as light activates the absorbed dye. These extremely reactive chemicals interfere
with regular metabolic processes [12, 13].

PDD is a process that utilizes non-toxic photosensitizer (PS) chemicals which are
activated by a certain wavelength of light [14]. Upon irradiation, the photosensitizer
undergoes a reaction with molecular oxygen, resulting in the generation of high ROS.
These ROS are responsible for causing damage and ultimately leading to the killing of
microorganisms [12]. The photosensitizer attaches to the bacteria cell membranes, which
then triggers the production of singlet oxygen upon exposure to radiation. In the end, the
bacteria die because the singlet oxygen breaks down their cell wall [13].
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PS is a crucial element of PDD that becomes active when exposed to light of a
specific wavelength. Toluidine blue O (TBO) is a photosensitizer with a blue tint. It is
amphiphilic. TBO has a positive charge and a low molecular weight. It absorbs red light
most strongly at wavelengths between 620 and 660 nanometers. Root canal infections
consist of a combination of both Gram-negative and Gram-positive bacteria. However, the
amphiphilic nature of TBO makes it a suitable option for disinfecting root canals and has
antibacterial impact on both types of bacteria. Furthermore, research has demonstrated
that the firm attachment of TBO to E. faecalis makes it a more potent agent than methylene
blue photosensitizer for root canals disinfection [15, 16].

Riboflavin (RFV) is a photosensitizer with a yellow tint that shows great potential as an
alternative photosensitizing substance. A micronutrient and an intrinsic photosensitizer, it
produces ROS upon exposure to blue light [17]. This material has excellent biocompatibility
and may be easily activated using available LED lamps. That is specifically designed for the
purpose of curing composite materials in dental offices. Due to its favorable and widely
recognized toxicological and pharmacokinetic characteristics [18].

This study utilized a light-emitting diode (LED) as a source of light instead of a laser,
which is worth emphasizing. Many research investigations examining the antibacterial
properties of PDD utilize lasers that are more expensive than LED lamps and are subject
to strict power output restrictions to prevent harm to surrounding tissues.

Currently, there is a shortage of studies examining the effectiveness of toluidine blue O
and riboflavin, both used with LED light, in reducing E. faecalis biofilm on extracted teeth.

B PURPOSE OF THE STUDY
To evaluate photodynamic disinfection (PDD) efficacy in preventing the growth of
microorganisms with conventional root canal irrigations regime in vitro.

B MATERIALS AND METHODS

Tooth selection and preparation

This experimental in vitro study was performed on 60 extracted human teeth. The teeth
were maxillary and mandibular canines, maxillary incisors, and mandibular premolars.
These teeth were extracted due to periodontal issues or as part of an orthodontic treatment
plan. The teeth exhibited a single canal and a single root, with straight and intact roots of
nearly similar length. There was no evidence of apical resorption or having endodontic
disinfection. Consequently, teeth that had pulpal calcification, decay in the crown or root,
fractures in the root, multiple roots, bent roots, or had undergone previous endodontic
disinfection were not included. Prior to the experiment, the teeth had been disinfected
and preserved in a saline solution.

Root canal preparation

All the teeth are cleaned with dental scaler and periodontal curette for removal of
residual tissue. Using a dental laboratory engine and a sectioning disc under running
water, the crowns of the teeth are removed. This process results in a 14 mm-long root.
By using gates Glidden drills widen and taper the root canal orifice. By visually inspecting a
size 10 manual K-file and placing it 1 mm from the apical foramen to assess the working
length. Root canals were shaped with Rotary files (plex-v, Orodeka file, LTD China) from
size 15 to 40 and irrigated with 2 mL of 3% sodium hypochlorite (NaOCI) after the use
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of each instrument. One skilled researcher handled all aspects of root canal preparation.
2 ml of 5% sodium thiosulfate were used to neutralize the remaining intracanal NaOCI
[19]. Each canal was irrigated with 2 mL of 17% Ethylenediaminetetraacetic acid (EDTA)
after that being cleaned with distal water. Next the teeth were autoclaved at 121 °C
for 15 min at 26 psi.

We used glass tube vial (K3 EDTA Tube 7 ml 13x75mm) after cleaning it in distal water
to fixed the roots by using silicon impression material. Teeth were inserted with the root
embedded in the silicon material in the glass tube in which the canal orifice is free of silicon
in upright position where the cervical portion facing upwards and left 10 mm free space
in the top of the tube to the broth material so that the broth could cover the tooth’s root
and then autoclaved again at 121 °C for 15 min at 26 psi, then aseptically stored until use.

Biofilm formation and bacterial inoculation

Following sterilization, 100 uL of E. faecalis at a concentration of 0.5 McFarland was
introduced into the root canals to create biofilm. After that, the specimens were incubated
for 30 days at 37 °C in an aerobic environment. To maintain bacterial viability, fresh broth
was added every two days.

Distribution of experimental groups

Group 1: teeth treated only with distal water it represents the control group.

Group 2: teeth treated with riboflavin + 480 nm LED.

Group 3: teeth treated with toluidine blue O +630 nm LED.

Group 4: teeth subjected to treatment of 3% NaOCl and 17% EDTA,

Group 5: teeth subjected to treatment of 3% NaOCI and 17% EDTA and riboflavin +
480 nm LED.

Group 6: teeth subjected to treatment of 3% NaOCl and 17% EDTA and toluidine blue
O+ 630 nm LED.

Procedure of disinfection

Sodium hypochlorite (NaOCl). Using a 30-gauge irrigation needle to disinfect
specimens with 10 ml of 3% NaOCI at a flow rate of 3-3.5 ml per minute. Using rotating
file agitation (extending up to the working length) with 35 No. file (plex-v, Orodeka file,
LTD China), After that, irrigate with 2 ml 17% EDTA (Ultradent, South Jordan, USA), which
was left in the canal for one minute.

Antimicrobial photodynamic disinfection with toluidine blue O. For the red-
light source in groups 3 and 6, a light-emitting diode (LED) device (Fotosan 630, Korea,
MDD, CMS Dental Denmark) was employed. This system has a wavelength spectrum
of 630 nm and an output power of 2,000_4,000 mW/cm? TBO (0.1 mg/mL) was utilized
as a PS agent. The root canal was filled with a TBO solution using a 30-gauge irrigation
needle. The endodontic plastic tip was attached to the LED device and placed into the root
canal without exerting any pressure, and light activation was performed for a duration
of 30 seconds.

Antimicrobial photodynamic disinfection with riboflavin. A 0.1% riboflavin
solution containing the photoactive material was injected into the root canals, thereafter,
employing a blue light activation LED for 30 seconds using light cure device (O-Star, Guilin
Woodpecker medical instrument Co.) at 1000-2000 mW/cm?, 385-515 nm.
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NaOCI and PDD. The specimens from Group 5 and Group 6 were initially disinfected
using NaOCl and EDTA, and then underwent photodynamic disinfection.

SEM. Scanning electron microscope (SEM) was used to confirm the presence of the
E. faecalis biofilm. From the available samples, five teeth were randomly selected. The root
surfaces were prepared with longitudinal grooves using a high-speed diamond bur, while
ensuring that the inner part of the root canal was not affected. After that, a stainless-steel
chisel was used to split the roots into two sections via these grooves. After being fixed for
24 hours in 2% formalin, the samples were incubated in a graded sequence of ethanol
concentrations (50, 70%, 90%, and 100%, twice) for 20 minutes. Afterward, they were
allowed to dry overnight at room temperature in the open. Subsequently, the specimens
were then sputtered coated with gold alloy and examined by using scanning electron
microscope (ThermoFisher Scientific, Oregon, USA) at 1 kV.

Microbial sampling and quantification of colony-forming units

A preliminary sampling. Prior to disinfection of the teeth, a 100 pl sample of the
microbial suspension was obtained and transferred to a sterile tube containing 1 milliliter
of distilled water. The mixture was then vigorously mixed for 20 seconds and subsequently
serially diluted 10 times. Subsequently, 100 pl of each solution was evenly distributed on a
Mueller-Hinton agar (Merck Co., Germany) plate and subjected to incubation at 37 °Cfora
duration of 24 hours. The bacterial colonies were quantified based on the colony-forming
units per milliliter (CFU/mL).

Final sampling. To inactivate the remaining NaOCI| present in the canal, the teeth in
the NaOCI groups (group 4, 5, 6) were irrigated for one minute using 2 ml of 5% sodium
thiosulphate. The root canal was cleaned with 5 ml of sterile saline and left for 30 seconds
in order to standardize all the groups. After that, the root canals were filed aggressively
with an H-file size 35 [20]. This process made it possible for the biofilm to come down and
for the bacteria that remained inside but were inaccessible to paper points to be extracted.
Subsequently, paper points were inserted into the root canals up to the working length
(WL) for a duration of 1 minute to collect samples for microbiological analysis. After that,
the paper point was put into microtubes with 500 ul of the nutrient broth solution and
vortexed for 20 seconds to thoroughly mixit. Subsequently, the sample was serially diluted.
Subsequently, 100 ul of each solution was evenly distributed onto a Mueller — Hinton agar
plate and subjected to incubation at 37 °C for a duration of 24 h. The quantity of bacterial
colonies was assessed based on the CFU/ml measurement as showed in Figures (A-G).

Statistical analysis

The data was analyzed using SPSS software version 21. Descriptive statistics and
statistical measures, including the t-test and one-way analysis of variance (ANOVA), were
employed to examine the data. Nonparametric tests were utilized when the normality
hypothesis was not proven. The tests were conducted using a significant threshold of 0.05.

B RESULTS

Based onthefindingsof ourinvestigation, allthe groupsthatreceived treatment showed
a noticeable decrease in the number of E. faecalis biofilms in the root canal compared to
the control groups (specifically, the group that used water as a control; p<0.05). The group
that had the lowest average value of colony-forming units per milliliter (CFUs/mL) was the
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Figure: A - Clean dentinal tubule in sterile tooth specimen (15 000x); B - Biofilm colonization

of E. Faecalis in the dentinal tubule in the root canal lumen before disinfection treatment (8000x);

C - Biofilm colonization of E. Faecalis before disinfection treatment (15 000x); D - Biofilm colonization
of E. Faecalis in the dentinal tubule in the fracture surface (8000x); E - Biofilm colonization of E. Faecalis
the fracture surface (30 000x); F - Root canal lumen after disinfection with PDD (8000x); G - Root canal
lumen after disinfection with NaOCl and PDD (8000x)
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one that used sodium hypochlorite (NaOCl) and toluidine blue O (TBO) as PDD. This was
followed by the group that used NaOCI and riboflavin PDD. The distal water group had
the greatest mean value. Each group exhibited a noteworthy decrease in the quantity of
biofilm generated by E. faecalis both before and after the treatment. Furthermore, there
was no statistically significant difference (P>0.05) between the photodynamic treatment
alone and the combination of NaOCl and photodynamic disinfection. On biofilm forms of
E. faecalis strains, the effects of TBO PDD and NaOCI solutions, as well as riboflavin PDD
and NaOCl solutions, were comparable to those of conventional irrigation solutions with
NaOCl. The CFU/mL mean values (standard deviation) for the groups acquired at the two
evaluation times are displayed in Table.

CFUs of bacteria before and after disinfection and significant differences in comparison with control
group

Before treatment After treatment
Group No. % of the reduction

Mean SD Mean SD in comparison P value

with the control

Distal water (control |, , 65x10" | 15x1012 | 19x10°  29x10° | — -
group)
Riboflavin 10 14%x10" 20x10" 15%10* 26x10* 99.99 0.001
TBO 10 32x10" 50x10" 18x10° 14x103 99.99 0.001
NaOCl 10 41x10" | 71x10" | 67%10! 63x10' 99.99 0.001
NaOClI + Riboflavin | 10 23x10" | 42x10" | 49x10' 51x10! 99.99 0.001
NaOCl +TBO 10 74x10" 79x10" 44x10' 53x10' 99.99 0.001
B DISCUSSION

E. faecalis is the most commonly found species in endodontic infections and is a
significant factor in the development of persistent periradicular lesions following root
canal treatment [21]. The use of disinfecting chemicals to disinfect root canals is the
primary and essential step in removing germs from the root canal system, dentinal
tubules, and the periapical region [22]. The most common approach for reducing bacteria
in infected root canals is through mechanical instrumentation. However, completely
eliminating germs from the root canal is a challenging endeavor. Multiple studies have
indicated that chemomechanical methods are not effective in completely eradicating
germs from diseased root canals [23].

Paper points or dentin chips collected from the canal walls can be used to collect
samples from within the root canal. Both of these methods are viable options for root canal
sampling. While paper point sampling has been commonly utilized in several research
because it's simple to use, it alone gathers specimens of intracanal fluid-containing
planktonic microorganisms [24]. We collected dentin chips in our study because they allow
us to sample biofilm-like formations holding to the canal wall, including microorganisms
that have entered deep into the dentinal tubules by using Hedstrom file [2, 24].

An essential aim of modern clinical microbiology is to develop innovative approaches
that can efficiently reduce the prevalence of biofilm infections in the wall of the affected
root canal.

PDD is a form of antimicrobial treatment that has been the subject of various
research [25] and the effectiveness of which has been proven in endodontics.
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One of its advantages is the targeted elimination of bacteria without harming normal
tissue or hurting neighboring tissues [26].

Based on the current study, groups 2 and 3, who underwent PDD alone, demonstrated
a significant decrease in microbial content compared to the control group. Nevertheless,
the total eradication of E. faecalis from root canal samples was not achieved. The results
agree with previous research, which similarly observed significant reductions in microbial
content with the use of PDD. However, this reduction was not enough to completely
eliminate E. faecalis [27, 28].

Riboflavin (RFV) has several benefits as a photosensitizer for the purpose of PDD
opportunities on a theoretical level. It is an extremely biocompatible chemical that is
safe to employ intraorally [29]. Due to its pale-yellow hue, it does not cause as much
discoloration on the tooth’s hard tissues compared to TBO. This is particularly beneficial
in areas of the teeth that are aesthetically significant. Additionally, it can be stimulated
using readily available blue light generating LED light cure device. As a result, there would
be little effort required to implement PDD with RFV and blue light in dental procedures.
Prior research has demonstrated that blue light producing LED lamps used for composite
curing can stimulate RFV, leading to the generation of ROS [17]. Nevertheless, our
investigation unequivocally demonstrates that the antibacterial efficacy of PDD with RFV
and blue light was inferior to that of PDD utilizing TBO and red light. The limited efficacy
of PDD RFV can be attributed to a reduced generation of ROS from RFV in comparison to
TBO [17].

As comprehensive root canal disinfectant, PDD cannot be implemented in the absence
of chemical irrigation. According to these findings, PDD is believed to possess an extra
antibacterial impact during root canal irrigation, particularly against resistant pathogens.

NaOCl is recommended as the main irrigation solution in endodontics because
of its broad-spectrum antibacterial effectiveness and its capacity to dissolve organic
compounds [30].

Research investigations have demonstrated that PDD has shown greater efficacy
compared to NaOCl [31] or as effective as NaOCI [32], others, however, experienced
different outcomes and felt it was less successful [28], these studies were using laser or
another photosensitizer. The documented variances can be attributed to variations in
methodology, NaOCl concentrations, and the diversity of PDD processes.

In this study, groups 5 and 6 (NaOCI + EDTA + PDD) demonstrated the most effective
outcomes in terms of lowering the presence of E. faecalis within the root canal area being
better than NaOC| and EDTA with no PDD. The discovery has validated the hypothesis
of the current study, which posited that photodynamic disinfection would enhance the
decontamination of the root canal system, and this in harmony with a study of Vaid et al.
the study examined the collective impact of methylene blue dye and diode laser as PDD
and a 2.5% (NaOCl) solution on E. faecalis, in comparison to the effects of saline and NaOClI
irrigation alone, they found that PDD and NaOCI solution was the most efficient method
for root canals disinfection that contained mature E. faecalis biofilms [33]. Also, Garcez et
al [34] have a study on the impact of diode laser PDD in endodontic retreatments while in
vivo. The researchers discovered that the use of PDD in addition to traditional endodontic
treatment results in a notable decrease in bacterial presence following the use of NaOC|,
hydrogen peroxide, and EDTA for irrigation. Furthermore, PDD proves to be effective
against bacteria that are resistant to several drugs.
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Although PDD is believed to possess an extra antibacterial impact during root canal
irrigation, particularly against resistant pathogens. Additional research is required,
particularly focusing on roots that have multiple canals, to evaluate the elimination
of bacteria from challenging anatomical regions. Additionally, the effectiveness of
PDD should be tested on other bacterial species, and additional evaluation should be
conducted through clinical trials.

B CONCLUSION

Within the constraints of the study, the combination of root canal irrigation using
NaOCl and EDTA, along with photodynamic disinfection using LED light, demonstrated
the most effective antimicrobial outcomes.
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Abstract

Introduction. Obstructive sleep apnea syndrome (OSAS) is the obstruction of the upper
airway occurs during sleep, with interruption (apnea) or reduction (hypopnea) of airflow,
followed by brief awakening leading to restoration of airway permeability in the upper
airway.

Purpose. To detect the relationship between Melatonin (MT) and Superoxide dismutase
(SOD) in patients with obstructive sleep apnea (OSA).

Materials and methods. The present study has been conducted on all numbers of healthy
people and patients. Group A: 84 patients OSA syndrome (mild, moderate and sever) with
high blood pressure (47 male, 37 female) and age range (40-65). Group B: control group,
consist of 64 healthy people (33 male, 31 female) and age range (40-65).

Results. The results showed that there was a significant increase in concentrations of
serum Melatonin and significant decrease in concentration of serum SOD in patient groups
comparison with control group (P<0.05). Results indicated that there was a weak positive
correlation between Melatonin with SOD in patients with Obstructive sleep apnea.
Conclusion. OSA has a significant effect on melatonin secretion, but the exact
mechanisms remain to be elucidated. In our study, in accordance with other studies,
we found a significant increase in melatonin levels in OSA patients when compared to
the control group. The decrease in concentration of serum SOD in patients OSA indicate
systemic oxidative stress in patients with OSA. Therefore, we recommend measurement
of serum Melatonin and serum SOD in the OSA patients as potential risk predictors for
cardiovascular diseases and use for diagnosis of this disease.

Keywords: obstructive sleep apnea, melatonin, superoxide dismutase, upper airway,
hypopnea
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B INTRODUCTION

Obstructive sleep apnea syndrome (OSAS) is when partial or complete obstruction of
the upper airway occurs during sleep, with interruption (apnea) or reduction (hypopnea)
of airflow, followed by brief awakening leading to restoration of airway permeability in
the upper airway. These apnea/hypopnea cycles repeat several times per hour, resulting
in sleep that is fragmented and almost unrecoverable. Within the upper respiratory tract,
the pharynx, particularly the oropharynx and hypopharynx, is the area most susceptible
to obstructive processes leading to OSAS [1]. OSAS negatively affects the health and
behavior of millions of adolescents worldwide. It is an independent risk factor for many
diseases, including hypertension, heart failure, heart disease, cardiovascular events, and
arrhythmias. Unfortunately, it is a common chronic disease that seriously affects patients’
lives [2]. The relationship between OSA and cardiovascular comorbidities stands out as a
point of interest. In OSA patients, the periodic collapse of the upper airway during sleep
leads to chronic intermittent hypoxia, which is believed to foster cardiovascular disease by
way of triggering oxidative stress and sympathetic activation plus systemic and vascular
inflammation [3-5]. Research at present highlights two main areas: the connection
between inflammatory biomarkers and the severity of OSA and predicting cardiovascular
events among patients with OSA [6].

The pineal gland in vertebrates is responsible for the production and release of
melatonin, a small indoleamine that enters the bloodstream. This release of melatonin is
most pronounced during nighttime and plays a crucial role in transmitting information
about circadian rhythms to the body. In humans, melatonin exhibits various mechanisms
of action, including its ability to bind to melatonin receptors coupled with G proteins,
thereby regulating numerous aspects of circadian rhythms, sleep patterns, and even
cancer suppression. Furthermore, melatonin also possesses receptor-independent
functions, such as its capacity to neutralize free radicals and safeguard vital molecules
against oxidative stress caused by conditions like ischemia, drug toxicity, or exposure to
ionizing radiation [7].

Melatonin exhibits various biological effects by effectively neutralizing free radicals
and enhancing the function of antioxidant enzymes [8]. Melatonin receptors are present
in numerous tissues throughout the body, including pancreaticislet cells, which highlights
the diverse impact of melatonin on physiological processes like energy metabolism and
regulation of body weight [9].

The metalloprotein known as SOD plays a crucial role in transforming superoxide
anions (02") into hydrogen peroxide (H202). Within the realm of antioxidants, SOD reigns
supreme as the most powerful enzyme in the human body. Its primary function is to
neutralize superoxide anions, preventing them from interacting with NO and halting the
creation of peroxynitrite (ONOO-) [10], SOD one of the antioxidant enzymes, it is catalyzes
the reaction between two superoxide radicals to yield one molecule each of oxygen and
hydrogen peroxide [23].

Within the cell, there are three distinct isoforms of SOD (EC 1.15.1.1) that play a crucial
role in the generation of reactive oxygen species (ROS). These isoforms, namely cytosolic
SOD1, mitochondrial SOD2, and extracellular SOD3, are localized in specific areas. To
exert their activity, these isoforms rely on different metal cofactors and dimerization. The
activity of SOD1 dimers and SOD3 tetramers is reliant on the binding of copper (Cu) and
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zinc (Zn), leading to their classification as Cu-ZnSOD. On the other hand, SOD2 tetramers,
also known as MnSOD, utilize manganese (Mn) as a cofactor [11]. The significance of SOD2
lies in its role as the initial defense mechanism within the mitochondrial matrix against
02, a byproduct generated during oxidative phosphorylation [10]. Furthermore, it has
been documented that SOD1 exhibits a peroxidase activity that is reliant on CO2, with
this dependence attributed to the occurrence of two consecutive reactions involving
H202. These reactions result in the formation of a potent oxidizing agent at the copper
site of the enzyme, which subsequently facilitates the oxidation of CO2 to carbonate
radicals, initiating a series of subsequent oxidation reactions [12]. There have been reports
on the correlation between SOD and cardiovascular diseases. One such example is the
observation that when SOD2 expression is inhibited, it leads to heightened oxidative
stress in mitochondria and hypertrophy in cardiomyocytes [13].

B PURPOSE OF THE STUDY
To detect the relationship between Melatonin and Superoxide dismutase in patients
with obstructive sleep apnea.

B MATERIALS AND METHODS

The research was carried out at AL-Nasiriyah General Hospital in Thi-Qar, especially, the
Respiratory Diseases Unit and the clinical biochemistry laboratory in AL-Haboubi Teaching
Hospital, as well as specialist clinics during the timeframe from 1/12/2022 to 1/11/2023.
The study comprised a total of (148) individuals, with (64) being control subjects and (84)
being patients.

The present study has been conducted on all numbers of healthy people and patients.
Group A: 84 patients OSA syndrome (mild, moderate and sever) with high blood pressure
(47 male, 37 female) and age range (40-65). Group B: control group, consist of 64 healthy
people (33 male, 31 female) and age range (40-65).

Blood samples were obtained post the PSG polysomnography recorded in the
Respiratory Diseases Unit at Nasiriyah General Hospital. Approximately (5 mL) of blood
samples from both OSA patients and control groups were collected and left to clot in
plain disposable tubes at room temperature. The samples were then centrifuged at 3000
rotations per minute (rpm) for 10 minutes; thereafter, the serum samples were separated
and preserved at (-20°C) for future evaluation of biochemical parameters unless needed
on an urgent basis.

Serum Melatonin levels were measured by a commercially available ELISA kit (Human
Melatonin (MT) ELISA Kit, Shanghai YL Biotech Co., Ltd). The assay ranges from 5 to
1000 ng/L. Serum SOD levels and were measured by a commercially available ELISA
kit (Human Super Oxidase Dismutase (SOD) ELISA Kit, Shanghai YL Biotech Co., Ltd).
The assay ranges from 3 to 900 U/L.

Statistical analysis

Statistical analysis was performed using the statistical package for the social sciences
version — 23, and findings were reported in the (mean + standard deviation) format.
All groups that were analyzed used the T-test to compare various parameters. P-values
(P<0.05) were taken into consideration.
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B RESULTS
Characteristic data for all studied groups shown in Table 1.
Table 1
Demographic between groups
Age year, BMI (Kg/m?) Male/female, T
’ r r /
Croups e mean+SD meanSD No. LD
Male/Female
Control 64 47.09+5.82 28.60+4.6 33/31 18/15 31/0
Patients 84 52.89+6.50 35.71+4.88 47/37 27/20 37/0

Melatonin level in OSAS patients and control group

The results of the present study showed that there was significant increase in
concentrations of serum Melatonin (MT) in patient groups comparison with control group
(P<0.05) described in Table 2.

Table 2
Serum melatonin concentrations of groups

MT concentration (ng/L),
Group No. D) t P-value
Control 64 7.71£3.02
Patients 84 36.39+22.38 11.60 0.00

Note: * P-value less than 0.05 consider significant.

SOD level in OSAS patients and control group
Table 3 ashow a decrease in concentration of serum SOD in patient groups in
comparison with control group (P<0.05).

Table 3
Serum SOD concentrations of groups
SOD concentration (U/L),
Group No. mean+SD t P-value
Control 64 24.74+7.12
Patients 84 12.51+4.82 11.8 0.00

Note: legend as in the table 2.

Correlation between melatonin and SOD
Results indicated that there was a weak positive correlation between Myeloperoxidase
with SOD in patients with OSA (Table 4).

Table 4
Correlation between Myeloperoxidase with SOD in patients with OSA
SOD
X Correlation (R) 0.118
Melatonin
P-value 0.284
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B DISCUSSION

The release of melatonin follows a consistent circadian pattern and is widely
recognized as a reliable indicator of circadian rhythms [14]. Sleep disorders, seasonal
affective disorder, night shift work, and time zone changes have all been shown to have
a significant impact on circadian rhythms, as supported by substantial evidence [15]. The
circadian phase can be either advanced or delayed due to the sleep disturbances caused
by intermittent hypoxia and frequent awakenings experienced by individuals with OSA.
Consequently, the biological profile of hypothalamic hormones and neuropeptides may
be modified [16].

In the realm of antioxidant enzymes that eradicate reactive oxygen species (ROS), SOD
plays a vital role, much like catalase and peroxidase. However, individuals with OSA exhibit
diminished levels of SOD activity compared to individuals in good health [17]. Patients
with mild to moderate OSA exhibit a notable decrease in SOD activity [18].

Within the realm of endogenous antioxidant defense, there exists a comprehensive
system comprising enzymatic and non-enzymatic antioxidants. Of particular significance
is the presence of SOD, an essential enzyme with potent antioxidant properties. Numerous
research endeavors have been undertaken to explore the potential of SOD levels as a
reliable biomarker for assessing oxidative stress in individuals diagnosed with OSA [19].
In comparison to the control group, these patients have exhibited a more significant
reduction in SOD levels, as noted by certain researchers [20, 21].

Oxidative stress is characterized by the heightened generation of oxygen free radicals
and/or diminished capacity to eliminate them from tissues. This results in the buildup of
different reactive oxygen species (ROS) within cells, including superoxide anions, nitric
oxide, hydrogen peroxide, peroxynitrite, and hydroxyl free radicals, ultimately leading to
oxidative harm [22]. OSA-related diseases may be attributed, in part, to oxidative stress.
The organism’s defense mechanisms against free radicals, known as the antioxidant
system, play a crucial role in protecting against damage. SOD, the key enzyme of this
system, is not only the most important metabolic enzyme for free radicals but also serves
as a stable and easily measurable marker of oxidative stress in various clinical scenarios
[23]. By scavenging lipid peroxides, SOD repairs cell damage caused by superoxide anion
free radicals. It effectively mitigates peroxidative damage to tissue cells and shields arterial
endothelial cells from harm caused by oxygen free radicals. In the regulation of oxidative
stress, SOD plays a vital role. However, OSA patients exhibit diminished antioxidant levels
and reduced activity of antioxidant enzymes, along with increased production of ROS and
lower circulating SOD levels [20].

B CONCLUSION

OSA has significant effect on melatonin secretion, but the exact mechanisms remain
to be elucidated. In our study, in accordance with other studies, we found significant
increase in melatonin levels in OSA patients when compared to the control group. The
decrease in concentration of serum SOD in patients OSA indicate systemic oxidative stress
in patients with OSA. Therefore, we recommend measurement of serum Melatonin and
serum SOD in the OSA patients as potential risk predictors for cardiovascular diseases and
use for diagnosis of this disease.
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