NTU Journal of Pure Sciences (2024) 4 (1) : 1-8

DOI: https://doi.org/10.56286/ntujps.v4il |R H Ql
Academic Scientific Journals

JPS

N/U

The relationship of Entamoeba gingivalis with cortisol hormone
and alpha-amylase in females with gingivitis

Ban Nzar Nuaimi !, Muntaha M. Al-Kattan %, Ahlam Fathi Al-Taee ®
1. Basic Dental Sciences Branch, College of Dentistry, University of Mosul, 2. Department of biology, College of Science,

ISSN: 2789-1089 EISSN: 2789-1097
NTU Journal of Pure Sciences

Available online at: https://journals.ntu.edu.ig/index.php/NTU-JPS/index

University of Mosul , 3. Department of Microbiology, College of Veterinary Medicine, University of Mosul .

Article Informations

Received: 06-01- 2024,
Accepted: 04-03-2025,
Published online: 31-03-2025

Corresponding author:

Name: Ban Nzar Nuaimi
Affiliation : Basic Dental
Sciences Branch, College of
Dentistry, University of Mosul
Email:bannazar@uomosul.edu.iq

Key Words:
Entamoeba gingivalis,
cotisol hormone,
a-amylase enzyme,
Lymphocyte,
neutrophil.

ABSTRACT

The current study was conducted on the Entamoeba gingivalis parasite,
where 81 samples were collected from females in the form of gingival
pocket swabs from visitors to the Periodontal Department of the
Teaching Hospital at the College of Dentistry / University of Mosul
during the period from December 1, 2019, to January 12, 202. It was
distributed among 65 samples from females with gum disease and 16
samples from healthy females without gum disease. The total infection
rate with the amoeba parasite was 69.14%. It was distributed among
females with gum disease, where the infection rate reached 73.84%, and
among females without gum disease, which amounted to 50. %. A
number of biochemical tests were conducted on people with gum
disease, some of whom had high blood pressure and diabetes, and
included measuring the concentration of the hormone cortisol, as well as
measuring the activity of the alpha-amylase enzyme. An increase in the
concentration of the hormone cortisol and a decrease in the activity of
the alpha-amylase enzyme were observed in the group of females
suffering from chronic gingivitis compared to the rest of the groups, as
well as a decrease in the activity of the enzyme. Amylase in both the
group of females with high blood pressure and diabetes compared to the
control group at the probability level (p < 0.005).The study also found an
increase in the percentages of white blood cells, lymphocytes, and
neutrophils in women infected with the parasite Entamoeba gingivalis at
a nrobabhilitv level (n < 0.005).
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Introduction

Microorganisms are found on human epithelial tissues such as the skin, oral cavity, respiratory system,
digestive system, urinary system and reproductive system. The number and type of these microbes varies with
age, diet and levels of personal hygiene, and they are referred to as normal microorganisms in the human body
[1]. Oral organisms are diverse due to the constant contact of the oral cavity with the external environment.
Temperature, ecosystem, pH and feeding habits are important factors that contribute to the formation of the oral
microbiota [2]. The oral cavity contains about half of what is present of the symbiotic bacteria in the human
body, that is, approximately 6 billion microbes, and they represent (30-50) genera in the human mouth [3]. As
the mouth is a suitable environment for the presence of many bacteria such as Lactobacillas , Steptococcus and
the parasites Entamoeba gingivalis, Trichomonas tenax [4, 5] . Entamoeba gingivalis is a genus of Entamoeba
and its life cycle includes only one phase, the vegetative phase, where it lacks the cystic phase. The parasite has
been found in the gums, especially in the gum pocket, where the level of oxygen decreases, which is important
in the survival of the vegetative phase. The parasite is transmitted directly from one person to another. By
kissing or using contaminated utensils or aerosols [6]. Trophozoite is characterized by containing an inner
cytoplasm called endoplasm and an outer cytoplasm called ectoplasm. The endoplasm contains a centrosome
nucleus surrounded by regular chromatin granules [7]. It was previously believed that the parasite Entamoeba
gingivalis has an unsatisfactory effect, but with many studies that have proven its association with many
periodontal diseases, which show the parasite’s ability to attack and destroy red blood cells and white blood
cells, and it has been observed that a number of parasites attack the White blood Cells continuously, as it enters
in the form of finger structures inside the cell membrane, and works to release a substance that leads to the
release of the enzyme Elastase in large quantities, which is one of the main enzymes that cause the destruction
of the supporting tissue and it is one of the most important causes of gums hemorrhagic and liberating large
amounts of erythrocytes [8]. There are studies that diagnosed the parasite Entamoeba gingivalis in HIV-infected
persons [9]. Metronidazole is the most common drug used to treat parasites [10]. Oxidative stress in the
biological system is defined as an imbalance between antioxidants and oxidation products. Many studies have
proven that oxidative stress is associated with the emergence of many diseases, including infections caused by
bacteria and parasites.11, 12]. High or low cortisol is evidence of the occurrence of oxidative stress [13], as well
as the activity of the enzyme a-amylase less or more than the normal limit in the case of stress and
psychological stress [14]. Cortisol hormone is called the stress hormone because it is secreted in case of fatigue
and low blood sugar and works to increase the level of sugar in the body and suppresses the immune system. It
is secreted in response to physical and psychological stress that is secreted from the anterior lobe of the pituitary
gland and stimulates the gland to release the hormone to the vascular system [15]. It was indicated Studies to the
role of parasites in increasing the secretion of the stress hormone (cortisol) as an adaptive means by the parasite
to weaken the immune system and thus increase the chances of survival in the body [16]. There are studies that
have demonstrated the effect of the hormone cortisol on the oral microbiome, as it causes metabolic changes.
Periodontal disease, steroids in the oral cavity, and including cortisol, are reduced immunity and affects the
function of white blood cells. All of these factors weaken the defense against infection by microorganisms in the
gums [17]. Alpha amylase is an enzyme that is automatically secreted from the salivary glands in the human
body. It has an important role in the initial digestion of starch and is likely to be a suitable environment for the
growth of many microorganisms in the mouth and contributes to the formation of dental plaque. Alpha amylase
may act as a receptor for bacteria to adhere to the surface of the teeth. These multiple functions of the enzyme
indicate that it plays an important role in dental caries and the development of periodontal disease [18].The
immune system is one of the functional systems that play a very important role for the human body. It consists
of many immune cells that are formed and are located in the lymphoid organs such as the spleen, lymph nodes
and tonsils. These immune cells resist foreign bodies that attack the human and animal body, so the immune
system is an important mechanism. One of the mechanisms of internal balance in the body as it resists foreign
bodies such as parasites, germs and viruses that penetrate the body. Therefore its main function is to identify
what is foreign in the body and then eliminate it by implementing appropriate defense mechanisms. The aim of
the study is to investigate the presence of the parasite Entamoeba gingivalis in people with gum disease, in
addition to conducting a number of tests and knowing the changes that occur and their association with infection
with the parasite for people with gum disease, high blood pressure, and diabetes compared to healthy people.
The tests included (estimating the concentration of the hormone cortisol, estimating the effectiveness of an
enzyme, Alpha amylase, percentage of lymphocytes, and percentage of neutrophil white blood cells).
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Materials and methods

Sample collection

Eighty-one samples were collected from females that included (65) samples taken in the form of swabs
from the gingival pocket, during the period 1,2019 to December 1,2020 from females with periodontal disease,
and 16 samples were taken from healthy people, they were distributed within the age groups ranging from (16-
75). Samples were taken from persons attending the Department of Periodontics of the Teaching Hospital at the
College of Dentistry / University of Mosul and some outpatient clinics for dentists in Nineveh Governorate in
order to detect the presence of the gingival amoeba parasite. Using sterile paper pointer size 40 threads, left for
30 seconds and then placed in Eppendorf tubes of 1.0 ml containing 0.5 ml in the appropriate culture medium
for the parasite [19]. Then the samples were transferred to the laboratory for the purpose of examination and to
determine whether the result was negative or positive [20, 21].

Sample examination

The method includes taking samples from the mouth from the gum pocket area, which is soaked with saliva,
then attaching the sample directly to the glass slide and then examining it with an optical microscope under both
small and high powers (10X, 40X), which enables us to observe the amoeboid movement of the parasite, which
we can distinguish from other organisms in the mouth.

Sample dyeing method

This method is done after preparing wet slides and ensuring the presence of oral parasites. It is dried at
room temperature, and then the sample is stained using giemsa stain. These dyes distinguish the cytoplasm,
nucleus, and flagella of the parasite, and then it is washed with distilled water. To dilute the dye, it is then
examined under a microscope [22].

Biochemical examinations
Hormone Cortisol Test, a kit was used to test the human cortisol hormone, Elisa Kit, from the Bioassy
technology laboratory. a- amylase test , a Human a-amylase Elisa Kit was used from the Bioassy technology
laboratory.
The percentage of white blood cells, lymphocytes and neutrophils, was estimated for the drawn blood
samples for females placed in tubes containing an anticoagulant substance EDTA, using the Swelab alfa plus
device from a Swedish origin, for taking tests for a complete blood picture [23, 24, 25, 26].

Data Analysis
Statistical analysis was performed using software SPSS and tests included chi-square and Duncan's multiple
range test under the probability level (P < 0.05).

Results and Discussion

From Table No.1, we note that the total percentage of infection with the parasite Entamoeba gingivalis and
after its diagnosis, as noted in Figure No. 1, amounted to 69.14%, represented by 73.84% among women with
gum disease. This percentage is higher than what was recorded in Baghdad, where the percentages were in
studies conducted by researchers (27, 21), (24%, 30%), respectively. Also higher than what was recorded in
Iran, and the percentages were (11, 7 %, 28%) according to the researchers [28, 29].

Table 1.The percentage of total infection with Entamoeba gingivalis in female
infected with E.gingivalis

Sex/ Female Examination(N)

(N) (%)
Perllodontal 65 48 73.84%
Disease
Healthy 16 8 50%
Total 81 56 69.14%
Chi-square test Df- 1, p-value=0.4639

As for healthy females, the rate of 50% was recorded in this study, which is higher than what the researcher
(30) recorded in Najaf, which was 37%, and higher than what the researcher (30) recorded in Iran, which was
33%, while in Egypt, the researcher recorded (31) 17%. One of the most important reasons that leads to a higher
incidence of parasites in people with gum disease compared to healthy people is neglecting to brush the teeth
after eating, which leads to the formation of what is called the dental plaque layer, which forms very quickly,
less than an hour or so, and its thickness increases, deposits occur in it, and it becomes softer. The longer it is
left, the more this layer contains a large number of germs and parasitic protozoa. These germs feed on food
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debris found between the teeth, and their growth results in the secretion of large amounts of acids and secretions
that affect the mouth, causing an unpleasant odor, a change in tooth color, and tooth decay [32].
Figure (1) Entamoeba gingivalis in a smear is taken from the periodontal pocket (400X).

Cortisol concentration in female blood serum test

As shown in Table (2), there was a significant increase in the level of cortisol hormone for the group of
females affected by chronic gingivitis with the presence of the parasite Entamoeba gingivalis compared with the
rest of the groups with a mean of 830.75 £+ 13.78) nmol/L at the probability level (P > 0.05). The mean of
cortisol for the control group of healthy and infected females was 10.67 + 741.00 3.69 + 164.75) nmol/L,
respectively. Whereas the mean of cortisol for the group of females infected with Entamoeba gingivalis parasite
with chronic gum bleeding was (7.40 + 783.00) nmol/L, while the mean Arithmetic for the group of females
affected by damage to the supporting tissue with the parasite for the hormone cortisol (6.14 + 808.50) nmol/L.

Table 2. The concentration of Cortisol hormone (nmol/L) in the group of females infected with Entamoeba gingivalis and
those with chronic periodontal diseases compared to the control group

concentration

The group of Cortisol
nmol/L
control 146E.75
Infected control 731
Bleeding gums infected 733
Damaged mucus tissue is infected 30§-5
Chronic gingivitis infected 83%75

The reason for high cortisol in people infected with the female Entamoeba gingivalis parasite and with
chronic gingivitis is that cortisol levels may raise in saliva and serum with the severity of periodontal disease
[33]. The role of parasites in increasing the secretion of the stress hormone (cortisol) as an adaptive means used
by the parasite to weaken the immune system and thus increase the chances of survival in the body [15].
Cortisol reduces the body’s immunity and affects the function of white blood cells. All of these factors weaken
the body’s resistance. In defense against microorganisms, including those found in the oral cavity [16-20]. There
is a study conducted by Al-Hindawi et al. to determine and compare cortisol levels in people with
hypothyroidism with or without gingivitis. The result was an increase in cortisol in people with gum disease
compared to people without gum disease [34].

Activity of a-amylase enzyme in saliva test

Table (3) shows a significant decrease in the activity of the a-amylase enzyme for a group of females infected
with the E.gingivalis parasite with chronic periodontitis with an arithmetic mean. (49.37 + 3.06) IU/L at the
level of probability (P > 0.05) compared with the rest of the groups, where the arithmetic mean of the control
group for healthy females was (1.68 + 63.62) IU/L, while the mean of the a-amylase enzyme activity was for the
control group for the affected females. The arithmetic mean of groups of females infected with the parasite with
bleeding gums and damage to the supporting tissue reached (53.75 * 2.71, 53.00 + 2.77) international units /
liter.
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Table 3. The activity of a-amylase enzyme (international units/liter) in the group of females infected with Entamoeba
gingivalis and those with chronic gum diseases compared to the control group

The activity
The group of a-amylase
enzyme
63.625
control N
Infected control 55B-5
Bleeding gums infected 53I-375
Damaged mucus tissue is infected 5;33
Chronic gingivitis infected 49g75

Infection of females with the parasite Entamoeba gingivalis with chronic gingivitis has led to a decrease in
the activity of the a-amylase enzyme for these groups compared to the rest of the groups. This enzyme is present
in the mouth and is automatically secreted from the salivary glands in the human body and has an important role
in the initial digestion of starch to be a suitable environment for the growth of many microorganisms in the
mouth and contribute to the formation of dental plaque. a- amylase may act as a receptor for bacterial
attachment to the surface of the teeth. These multiple functions of the enzyme indicate that it plays an important
role in dental caries and the development of periodontal disease [18].

The percentage of white blood cells lymphocytes in the blood of females

It was clear from Table (4) that there was a significant increase in the percentage of white blood
lymphocytes at the probability level (P<0.05) for the group of females infected with the parasite associated with
chronic gingivitis with a mean of (42.00 £ 7.83%) compared with the rest of the groups, while it was the
arithmetic mean of the control groups for the healthy females infected with the parasite was (4.53 = 33.00, %)
5.50 + 35.00, respectively, while the mean percentage of white blood lymphocytes for the group of females
infected with the parasite with bleeding gums was (37.00 + 6.36) and for the group of females with damage to
the supporting tissue and infected with a E. gingivalis, the arithmetic mean was (8.81 + 39.00).

Table 4. The percentage of lymphocytes (%) in the group of females infected with Entamoeba gingivalis and those with
chronic gum diseases compared to the control group

The percentage

The group of lymphocytes
(%)
33
Control C
35
Infected control BC
. . 37
Bleeding gums infected ABC
Damaged mucus tissue is infected ,298
Chronic gingivitis infected Aﬁ

The results of our study agree with a first study conducted in Iraq in the city of Kirkuk by Lazar et al.
(2020) to find out the effect of the presence of the parasite Entamoeba gingivalis associated with the germs that
cause gingivitis on the number of white blood cells between sick and healthy people. The numbers of the
parasite Entamoeba gingivalis are increased in the sick people, reaching 7.58 + 1.633 than their numbers in the
healthy people, which amounted to 5.94 + 0.585. 2.5 + 0.458, while the numbers of white blood lymphocytes
were low in healthy people, reaching 1.9 + 0.36, with significant differences at the probability level
(p<0.05),[35]. These results agreed with Nicu et al. (2009) in Amsterdam in terms of increasing the number of
cells White blood with the presence of bacteria that cause diseases and gingivitis [36]. Also, it is agreed with a
study conducted by Buhlin et al. (2003) in Sweden, which confirmed the increase in the number of white blood
cells with periodontal disease [37]. Compared with healthy people, they found an increase in the total number of
white blood cells in people with gingivitis and teeth and as gum disease that affects the bones and its supporting
tissues called periodontitis and is characterized by the formation of spaces between the teeth and gums, and it
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develops into chronic diseases that may lead to tooth loss, and it rises WBCs are a consequence of chronic
periodontal inflammation [38].

Therefore, this study showed that people suffering from periodontal disease and dental diseases associated
with the presence of the parasite E. gingivalis caused an increase in the percentage of white blood lymphocytes
in people with chronic periodontitis compared to healthy people. The reason for the high numbers of white
blood lymphocytes may be attributed to the activation of the bone marrow to produce cells to provide protection
for the body through activating the vegetative phase trophozoite by forming a barrier that prevents the spread of
the parasite to different areas of the body. White blood cells are among the cells that reach the site of infection
first when the occurrence of the inflammatory response [39]. There are many studies that prove an increase in
the percentage of white blood cells and lymphocytes in people infected with parasites. [40]

The percentage of neutrophilic white blood cells in female blood

As shown in Table (5) there was a significant increase in the percentage of neutrophilic white blood cells at
the probability level (0.05 >P) in the group of females infected with gingivitis and infected with the parasite
with a mean) of 56.00 + 7.30 (%) and the group of females infected with the parasite with bleeding gums With a
mean of (8.03 £ 54.00)%, and there were significant differences with the healthy control group with a mean of
50.00 + 9.63 %) and the control group for females infected with the parasite with a mean of (9.21 £ 52.00)%.

Table 5. Percentage of neutrophilic (%) in the group of females infected with Entamoeba gingivalis and those with chronic
periodontal diseases compared to the control group

The percentage

The group of neutrophilic
(%)
50
control C
52
Infected control BC
Bleeding gums infected o4
BA
Damaged mucus tissue is infected iS
Chronic gingivitis infected ?f

The study indicates an increase in female neutrophilic white blood cells of groups infected with the parasite
Entamoeba gingivalis with chronic periodontitis, whereby white blood cells are considered one of the body's
defense mechanisms. So disturbances occur as a result of cellular filtration of immune cells in areas of infection.
[41 ,42] The reason for this is due to the breakdown of blood cells, including white blood cells, as a result of the
presence of the parasite, or the reason for this rise may be due to the fact that neutrophils have the role of
defending the body against protozoa, as they digest and phagocytize them by the process of phagocytosis. The
number of neutrophils is increased in the case of bacterial or parasitic infections as an immune function because
it contains some lysosome enzymes that kill pathogenic germs and the process of their digestion, thus reducing
the total number of them [39]. Lysosome enzymes possessed [43].

Conclusion

The study shows a high incidence of infection with the Entamoeba gingivalis parasite in females with gum
disease, while the infection rate is decreased in females without gum disease. After conducting a number of
biochemical tests on people with gum disease, an increase in the concentration of the hormone cortisol and a
decrease in the activity of the thyroid gland were noted. The presence of an enzyme was noted. Alpha amylase
in the group of females suffering from chronic gingivitis compared to the rest of the groups and a decrease in
enzyme activity. In both the group of females suffering from high blood pressure and diabetes compared to the
control group and an increase in the percentages of white blood cells.
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