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Summary

Trichomonas vaginalis is one of the most widespread parasite, it
which causes trichomoniasis. It cause some serious health consequences for
both genders in all world’s regions, especially in poor regions. The current
study has been conducted to investigate some epidemiological factors and
molecular characteristics of T. vaginalis among women in some regions of
Maysan province in southern lrag.

The present study data was collected during the period from
November 2019 to February 2020, two hundred twenty six samples of high
vaginal swabs were taken from women at ages ranged from (5 to 60) years
who visited the gynecological clinicsin hospitals, health centers and medical
clinics in severa regions of Maysan Province, including the districts (Al-
Amara/ Al-Kahla/ Al-Maymouna/ Al-Magar Al-Kabir).

Data including some sociodemographic factors were taken in a
guestionnaire sheet , such as age, marita status, educational levd,
profession, residence, marital status of the husband, ...etc., and some clinical
manifestations such as pH vaginal secretion, itching, burning micturition and
color of the urine, etc. Samples of high vaginal swabs were examined under
light microscope (40X) in two ways. the first is direct microscopic
examination by preparing six slides for each sample, three slides was stained
with Giemsa stain and three slides without stain, the second swab was
cultured in amies transport media, and all culture media were incubated at a
temperature of 37°C and examined every two days to confirm the
mi Croscopic examination results.

The results were analyzed statistically analysis by using SPSS version

(24). Chi-square test (y°) for identifying the relationships between infection,

sociodemographic and clinical factors among examined women. The results
of the microscopic examination of the study population showed that the
overal infection rate (IR%) was 75.22% (170/226). AL-Kahla district show
the highest IR (96.15%), and age group (34- 40) years has a highest IR
(86.95%). ThelR (80.92%) among the married women (80.92%) is higher



than that of unmarried women were (40.62%), Non-pregnant women were
(81.11%) is higher than that of pregnant women (78.57%). In another hand ,
it shows the infection is related with education level, for this shows the
illiterate level of participates women had the highest IR (77.67%) than
others levels, and the housewives women had the highest IR (78.00%) than
others occupations status. The women of polygamous husbands have a
higher IR (80.67%) than women who have monogamous husband. The
group of women with (4-6) births have the highest infection rate (83.82%)
and the rural s women had higher IR (81.53%) than the urban s women.
Women have husbands sexual disease with trichomoniasis were recorded IR
(87.50%) compared with women that have husband s without sexual disease.
The infection rate is highest among women who have aborted three fetus
(100%), than others. The results show the women who using other’s tool
have a high IR (77.27%). The IR among women don’t use a treatment
(73.84%) is high than women have treatment.

Regarding to clinical manifestation was used as an indicator for infection.
Vaginad pH has a significant role to protect vagina women from
trichomoniasis, highest rate of infection was recorded (96.63%) with a
pH(6), while no infection at pH (4). Vaginal discharge associated with T.
vaginalis was recorded (89.40% ) , compare with no vagina secretions
(46.66%). Itching is one of clinical manifestation of trichomoniasis was
reported ahigh IR (77.72%), compared with no itching symptoms (60.60%).
Burning micturition was recorded a high rate (76.27%) while women with
lower abdominal pain were reported (80.00%). The color of urine was dark
yellow and yellow urine (83.56% and 81.10%) respectively.

Finally DNA extracted and the amplified with PCR technique, using
BUTB1/2 of seven pure isolates of T. vaginalis were taken from different
regions of Maysan province and matched with data bases of NCBI bank
showed Maysan isolates matched the ( L05468.1, XM-001321203.1, XM-
001311949.1 , XM-001582993.1, JF513200.1, XM-001284521.1 and
JX399872.1) strains of what registered in gene bank with identifying ranged
between 90.43% to 100% these consider afirst record in Irag and in Maysan
Province.
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Chapter One Introduction

1. Introduction

Vagina has a naturally balanced environment with an acidic
environment, where the pH is ranging from (3.8 to 4.5), this may due to
presence of natural bacteria of Lactobacillus spp. Which was a positive
role for protecting the vagina from pathogens such as Trichomonas
vaginalis and vaginitis bacteria (Adnan and Marjani, 2020). Trichomonas
vaginalis (T. vaginalis) is an obligated parasite and human the only host
of T.vaginalis by transfer from person to person by sexual intercourse or
sexual route. the only host to this parasite is the human body (Riestra et
al., 2019). It can be recognized from its shape which is found as an ova
or pear shape and sometimes, it has the shape as amoeba when attached to
the epithelia cells of the vagina (Mahmud et al., 2018). The human body
Is occasionally exposed to many pathogens which can infect different
organs and tissues. The human reproductive system is one of these system
that may be infected with many pathogens like T. vaginalis that causing
many sexually transmitted diseases (STD) (Brunham and Paavonen,
2020).

Trichomoiasis is a very common non-viral sexually transmitted
disease (STD) (Trein et al., 2019). It infected both sexes, male and female
of all age groups, adults or children in different regions around the world
either rich or poor, places that cannot make a difference in distributing
this species of parasite (Morris et al., 2019). T. vaginalis is first
recognized as causing trichomoniasis in 1916 (Stephen and Richard,
2001). T. vaginalis can be lived in vagina, urethra, endocervix or prostatic
tissues (Kucerova, 2019). It can be transmitted between male and female

by vaginal sexually intercourse and sometimes by using comminuted
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fomites (Ferré et al., 2019). Several studies have reported that the
infection rate (IR) of T. vaginalis increased with the infection of bacterial
vaginitis and causes genital inflammation that may be increased the risk
of infections with either HIV or (HSV-2), thus increasing the risk of
transmission to the sexual partner (Deivam et al., 2014; Rostami et al.,
2017; Shipitsyna et al., 2020), T. vaginalis is responsible for some
medical complications in both sexes, but the infection rate is more in
females compered to males (Korich et al., 2020).

Theworld infection rate (IR) of T. vaginalis is estimated between 60-
80% (Klavs et al., 2019) with an annual incidence reached to 284 million
cases (Chemaitelly et al., 2019). The most vulnerable organs to be
exposed to the infection in females with T. vaginalis are the lower organs
of the genital tract such as the vulva, vagina, cervix or urethra (Abdool
Karim et al., 2019).The main symptoms of Trichomoiasis in female is
abnormal vagina discharge , which was a frothy yellow-green in colour
(Rao & Mahmood, 2020), with an unpleasant odor like fishy smell,
soreness, swelling and itchiness around the vulva or the vagina, with pain
or discomfort in urination or sexual intercourse (Itriyev, 2020). There are
many techniques to culture the T.vaginalis like InPouch media is a
selective media , the PCR and gene sequences are a best choice
techniques for diagnosing and classified T. vaginalis (Paxton et al.,
2019). A wet amount technique of vaginal swabs is the most method
easiest that used in diagnosis the vaginal trichomoniasis (Al-Mamoori et
al., 2020). The culture mediaof vagina discharge on culture the media
had a sensitivity reached to 63.0-98.2% and specificity reached to 99.4 —
100% (Smith et al., 2005).

Metronidazole (Flagyl) is an effective antibiotic and the best choice to

treat the trichomoniasis in all the around of the world, especialy in the



Chapter One Introduction

USA (Workowski & Berman, 2010). It was taken as a single dosage of
2gm per day for 7days, or 500mg twice daily for 7days (Workowski and
Bolan, 2015). It is estimated that 2.5-5% of all treated trichomoniasis
cases were exhibited resistance to metronidazole (Tien et al., 2020).
When a treatment is not taken in an accurate dose, this may lead to some
other complications including chronic urethritis, epididymitis or infertility
(Dutta et al., 2020).

Describing the genome of the T.vaginalis parasite, which is considered
a human pathogen through sexual contact, repetitive elements make up
about two-thirds of the base genome of 160-megabase genome, which
indicates the high breadth of the genetic material for this parasite,
therefore, there is an urgent need to use the molecular techniques to

diagnose the parasite more accurately (Carlton et al., 2007).

1.2: Theaim of study:

Despite the importance of the study of T. vaginalis, Iraq lacks in-
depth studies that deal with many aspects of the life of this parasite and
the extent of its spread, however, in Maysan province studies are almost
non-existent, there is only one study in the province in which the parasite
was not given much attention because the study was related to the other

pathological factor such as bacteria, fungi, ...ect.

It is important to make it clear that Maysan province lacks a focused
study on this parasite, therefore, the present study is the first study in this
province that deals with many aspects related to T. vaginalis especialy in
regards to study the parasite within a molecular level, and thus the

current study aims to:



Chapter One Introduction

1- Determining Infection Rate (IR) of T. vaginalis parasite among
women using a wet mount techniqgue of vagina discharge and
endocervical specimen and using swap culture media to incubate and

culture the specimens especially the negative cases.

2- To obtain pure culture of T. vaginalis use a selective media like
InPouch ™ broth .

3- PCR and gene sequences was used to identify a distribution of T.
vaginalis  strains in Maysan province from symptomatic and

asymptomatic women by with use a special primers like BTUBL1/2 gene.
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Chapter Two Literature Review

2. Literature Review

2.1: History of Trichomonas vaginalis

Trichomonas vaginalis (T.vaginalis Alfred Donne) is from flagellated

parasite family: Trichomonadidae, Order: Trichomonadida, Class:

Parabasaila

It is considered as a commended species with the human

vagina (Squire, 2018). Subsequently, the idea of T. vaginalis is a maor

pathogen and it is responsible for causing vaginitis and cervicitis in
woman and urethritisin females & males (Jarrett et al., 2019).

The history of T.vaginalis from its discovery to identify its genome

can be summarized in table (2-1).

Table (2-1): The history of T.vaginalis.

Thehistory of T. vaginalis

1836

Alfred Donne is a first scientist was identified this
parasite as a moving organism under a microscope when
examining vaginal secretions of women suffering from
genital irritation, (Donne, 1836).

1916

O. Hoehne is a first scientist give a term trichomoniasis
when he was identified the clinical symptoms caused by
the T. vaginalis parasite, when it colonized the mucous
membrane of the vagina, (Hoehne, 1916).

(1934-1939)

L. Procaccini is the first classify the T. vaginalis, cause a
sexudly transmitted disease (STD), (Woike et al., 2015).

1940

R.E. Trussdl is a first scientist use a culture medium
method to diagnose T. vaginalis from secretions of
women, (Asmah et al., 2018).

1959

D.H. Clark and E. Solomos were developing and
promote the culturing of vagina specimens for diagnosis,
(Edwards et al., 2016).
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1960

The first scientist was used a nitroimidazole as medication
for treatment the trichomoniasis, (Jaloob Al- Janaby et al.,
2018).

(1980-2000)

The use of molecular biological techniques and
immunological methods in the diagnosis of T. vaginalis,
(Jewarethnam, 2014).

2007

The project of the T. vaginalis genome sequencing used
whole-genome shotgun methodology found the G3 strain
of T. vaginalis genome consisted of 160Mbp (Harp &
Chowdhury, 2011).

2.2 General morphology of T. vaginalis:-

T. vaginalisis flagellated protozoan extracellular parasites that livesin

anaerobic conditions, T. vaginalis caused a vagina infection or

trichomonasis (Hinderfeld & Simoes-Barbosa, 2020). It is one of the

main causes of STD (Margarita et al., 2020). T. vaginalisis infecting the

urogenital tract such as the vagina, urethra, endocervix of the females and

in prostate tissues, seminal vesicles, and urethra of males (Pekmezovic et

al., 2019 ). Some morphological, genetic, molecular, pathogenicity and

metabolism features are summarized in table (2-2).

Table (2-2): Featuresof T. vaginalis.

Featuresof T. vaginalis

Shape:- Amoeboid or pyriform (pear shaped).
Size:- 9-23x7um average 13pum

Morphology | Flagella:- Anterior four and recurrent one.

Internal organelles:- Nucleus, axostyle, costa, pelta,
cytoskeleton and hydrogenosome (Arbabi et al., 2018).

176,441,227bp (strain G3), Six chromosomes.

65% Repetitive genome.

32.7% Guanine and cytosine (G + T) rich regions.
65 Geneswith short introns.
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Genetics

60,000 Protein coding genes.

74 Functional core histones.

5-Spliceosomal small nuclear RNA (snRNA-U1, U2,
U4, U5 and U6).

250 Ribosomal DNA (rDNA).

Transfer RNA (tRNASs) for al 20 amino acids.

927 Protein kinase coding genes (ePKs), (Puente-
Riveraet al., 2017).

Pathogenicity

Surface proteins.- 3000 grouped into three major
categories (BspA-like proteins, GP63-like proteins,
and adhesions) (Hernandez et al., 2014).

Adhesion proteins.- Adhesion with host vagina
epithelial cells (VECs) through adhesion molecules
(AP65, AP51, AP33, AP23), fibronectin binding
protein, laminin binding protein and glycolipids
Lipophosphoglycan ( LPG) (Figueroa-Angulo et al.,
2012).

M etabolism

Energy sources- Carbohydrate by fermentative
metabolism, and amino acids through arginine
dihydrolase metabolism; enzyme amino-transferases
and glutamate dehydrogenase synthesizes glutamate,
aspartate, alanine, glutamine and glycine; enzyme
cysteine synthase synthesizes cysteine; synthesize
proline from arginine; synthesize phospholipids;
metabolize threonine (Ugbede, 2019).

The stage

Only a trophozoite stage:- NO cystic stage was
known (Narayankhedkar et al., 2015).

T. vaginalis takes an oval or pear shape and sometimes this parasite is

like shape amoeba when attached to the epithelial cells of the vagina
(Mahmud et al., 2018).

T. vaginalis (figure 2-1) size was ranging from 7-32 x 5-12um (long x

wide), it has 4 free anterior flagella and the 5™ flagellum return along the
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edge of the undulating membrane and the end posterior of 5" flagellum
located in the middle of the body (Roberts and Janovy, 2009).

Axostyle of T. vaginalisis very clear and its length is about 3-14um.
The undulating membrane extends about (2/3) of the parasite's body
length with no free whip. The flagella and axostyle form a bundle of fine
motor tubes interconnected to support the parasite's body. The axostyle is
used by the parasite to penetrate the host cells and damage of the host's
tissues. This is observed in acute trichomoniasis infections. The flagella
and axostyle are the main features of diagnosis T. vaginalis (Owino,
2020).

In the front of T. vaginalis a present a nucleus is enclosed in a
container covering on the follicle and contains rod-like structures and aso
has a large number of hydrogenosomes that are known, which appear
clearly around the axis (Schneider et al., 2011).

This parasite does not have mitochondriain the cytoplasm, Therefore,
hydrogenosomes replace the mitochondria and appear quite clearly in the
important processes of metabolism of cells where they participate in
energy production and drug activation. These bodies have a round oval
shape that produces the hydrogen molecule as a final product of the
metabolism in the parasite's body (Tachezy, 2019).

The cytoskeleton of this parasite consists of tubulin and actin fibers,
there are different types of tubulin found in the cytoskeleton composition
of the trichomonad cell. The actin fibers which isolated from protozoan
parasites were different from the actin of vertebrates like human, sheep
and pigs (Rath and Gourinath, 2020).
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Figure (2-1): Diagram of T. vaginalis: (a) Anterior flagellum, (b) undulating
membrane, (c¢) pelto, (d) costa, (e) hydrogenosomes, (f) axostyle (Bouchemal et
al., 2017).

2.2.1: Structures and functions of microtubules

The microtubule is a filamentous intracellular structure that is
responsible for many types of movement in the cell. The real nucleus
participates in the process of cell divison and nuclear division. It
organizes and arranges the internal cell structure and internal cellular
transport and the movement in both cilia and flagella (Van Hooff et al.,
2019).

This noble combination of the alpha and beta-tubulin units, which are
basic structures in the cytoskeleton, flagella, and mitotic spindle, as well
as being a necessary target against benzimidazole (Atherton et al., 2017).
The role of microtubules in this parasite, its expressive regulation, and
basis for its sensitivity to benzimidazole and these are characteristics of
the transmission of beta-tubulin genes (Trein et al., 2019).

Which consists of genome DNA encoded by bacteriophage and the
polymerase chain reaction PCR of DNA amplified by conserved beta-
tubulin gene primers. The DNA stains indicate the presence of two
different strains, as there are 6-7 types of gene copies of beta-tubulin,
where the sequence has identified three distinct genes (Tan and Phyo,
2020).
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2.3. Classification of T. vaginalis
T. vaginalisis classified as follows (De Aquino et al., 2020).

Domain: Eukarya
Kingdom: Protista
Phylum: M etamonda
Sub phylum: Trichozoa
Class: Parabasaila
Order: Trichomondida
Family: Trichomonadidae
Genus. Trichomonas
Species: Trichomonas vaginalis

2.4. Lifecycleof T. vaginalis.

This parasite has a simple life cycle, no cysts stage inits life cycle, the
trophozoite stage is the only stage of this parasite and it is responsible for
the transmission and infection, and it the diagnostic stage for this parasite
(Beri et al., 2020). This parasite cannot survive for along time outside the
human body. Human being is the only host of this parasite, where the
infection is transmitted through coitus and rarely by the fomites (Vaenti
et al., 2018). The life cycle of this parasite is missing the reservoir and
vectors hosts, despite it is the process of cel divison was clearly
described by using the microscopic method, the life cycle of this parasite
is still not well defined, same as many other protozoa because it lacks the
cyst stage and has only the trophozoite stage (Kusdian, & Gould, 2014).

This species lives in the urinary tract and prostate in males and in the
lower genital tract in females and is the most common in terms of injuries
where bilateral longitudinal fission is a method of sexual reproduction
and thus transmitted from the affected person to the healthy person
through sexual coitus (D'Ancona et al., 2019).
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Some studies show that T. vaginalis parasite can be survived for about
20 hours at temperatures of -10°C and it remains for 7 hours at room
temperature. It can also remain in seminal fluid for 6 hours and in urine
for 24 hours as they can live in river water for five days, in a bathtub, wet
towels, and sitting places on thetoilet for 12 hours. From this, the parasite
can be spreading outside the human body. The incubation period for this
parasite ranges from (5-28) days, and symptoms of the disease may
appear on the affected person, but some are without any symptoms
(Tompkins et al., 2020).

T. vaginalis sometimes take some abnormal shapes such as around
shape, un flagellated shape or multiple nucleic, the shapes are abnormal
and occur as a result of a favorable condition and these shapes fail to
complete life cycle (Bogitsh et al., 2018), but others showed in life cycle
T. vaginalis takes these shape in mitosis division to give the oval shape
(Paniker and Ghosh, 2017). In generd, the flagellated small oval shape
parasite is cloned by a longitudinal fission process without the

disappearance of their nuclear membrane (Hoffman, 2019).

The beginning of this process is occur by selective motor organelles
duplication, which follows the development of two accompanying
attractophores on the side of the nucleus, followed by the development of
microscopic chromosome tubes that move to nucleus, which are
connected to the center of the chromosomes, and aso extends between
the attractophores, which is a spindle outside the nucleus called
paradesmose and structural cells separating, each structura cell then

produces the lost organelles (Graves et al., 2019).
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Figure (2-2): Lifecycleof T. vaginalis (http://www.dpd.cdc.gov/dpdx)

2.5. Epidemiology of T. vaginalis

25.1: IntheWorld

T.vaginalis is widespread in al regions of the world (Masha et al.,
2019). It is considered as one of the most common types of infectious
diseases, that are sexually transmitted and being treatable (Sherrard,
2020). The incidence of new cases as estimated (174 million ) most of
OCcur in resource-poor settings at an average of (154 million) new cases
per year (Alessio and Nyirjesy, 2019). The T. vaginalis prevalence and
epidemiology are significantly affected by the fact that they are often
asymptomatic and can be transmitted through sexua intercourse without
the knowledge of both partners (Chemaitelly et al.,, 2019). The
trichomonal infection has appeared on al continents, al climates, and
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seasona changes. This parasite has a global distribution in all ethnic and
social stratain the USA (Rayan et al., 2019). The number of T. vaginalis
infections is estimated at (3.7 million) men and women, women between
the ages of (14-49) years had a highest rates of infection with vaginal
signs (Shahraki et al., 2020).

The infection rates of T. vaginalis affected by many different factors
such as economic and social status and personal health care. Infection
with this parasite has been linked to the history of sexually transmitted
diseases, aging, pregnancy, and treatment (Hanna et al., 2020), may be
related with reproductive hormones (Tchankoni et al., 2020).

In African women, vaginal infections that include vaginal trichomonad
are highly correlated with the appearance of sex at ages less than 20
years, as well as with more frequent of T. vaginalis infections in that the
partner because of frequent traveler, trichomoniasis IR among black
women is higher than that of white women, this may be affected the low
level of education and socioeconomic factors that effect on the prevalence
of trichomoniasis (Chetty et al., 2020).

There is a relationship between the low level of infection and the use
of oral contraceptive treatments, The age of the most vulnerable group is
between 20-45 years old, The oldest of most sexually transmitted diseases
is controlling thisinfection, The oldest age group had been controlling the
infection of STD and this depends on the examination of both women
with symptoms and their partners(Stewart et al., 2020).

The appropriate treatment for both sexes in order to prevent the how,
and the reasons for the widespread spread of this disease are due to
several reasons, including the lack of a male condom, not increasing
cleaning and washing, and not seeing a doctor or not using the treatment
for both partners (Yang et al., 2018).

The prevaence of infection among pregnant women in some countries
of the world according to WHO estimates is as follows:. in Brazil, about
2.11% in Chile, about 5-2.7%, in Central Africa, it is about 9.9%, and in
South Africa, about 41.4% (Bolumburu et al., 2020). In Iran, the IR of
T.vaginalis 73.3% (Arbabi et al., 2018), In Palestine, Gaza city the IR of
T. vaginaliswas 5.8% (Al-Jawabreh et al., 2019).
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Due to the different prevalence rates of infection of this disease and
according to many research and topics in the Republic of Korea, the first
case of T. vaginalis was recorded by Lee and Y ang (2020), and according
to one of the studies there, the infection rate among women attending
women's clinicsin the city of Seoul was 17.3% (Huh, 2019).

2.5.2: Inlraqg

In Irag, the trichomoniasis neglected disease and had poor studies.
There were some studies among women IR in some province such as:-

In Al- Nagaf, Al-Abbas and RADHI (2019) reported that the (34-25)
years age group had the highest IR (49.01%) and the rura had higher IR
41.37% than urban 30.2% and primary education and low economic
status of the participants in the study recorded high IR with T. vaginalis
(44.9% & 44.6%) respectively.

In Babylon province show high IR with T. vaginalis among women in Al-
Hila region, where the rural population recorded the highest IR (96.29%)
than urban (79.36%) ( Al-Dahmoshi, 2017). In Wasit province, Al-Kut
city showed (14-43) years age had the highest IR (Rahi et al., 2014).

In Basra province, the overal of IR is (5.7-8.5%), the highest IR was
(61.58%) among married women and the lowest IR was (31.81%)
unmarried women, the highest IR was (69.72%) non-pregnant women,
the highest IR was (25.71%) at (36-40) year age group (Al-Assadi et al.,
2020).

In Baghdad, the highest IR (17.2%) among pregnant women, the lowest
IR (8.8%) among non-pregnant women, while the highest IR (63.07%)
among women who live in rural areas and the lowest IR (36.93%) among
women who live in urban areas (AL-Khalidy and Al-abodi, 2020). In
Dohok province, the highest IR (7.6%) at (20-25) age group and the
lowest IR (2.2%) at (36-40) age group (Said et al., 2020).

2.6: The pathogenicity of T. vaginalis

The pathogenicity and virulence of trichomoniasis, especially when it
affects humans, to be completely incomprehensible, but the materia
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secreted by the parasite was identified that causes significant damage to
the host cells and tissues (Friedman et al., 2020).

The pathogenic mechanism of this parasite was not fully clarified or is
still being not clarified, where many reports showed multiple interactions
between host and these parasites, which led to the emergence of clinical
symptoms of different spectra, but the most concentrated factor is the
adhesion of the parasite’s surface to the host cells, its hemolytic activity,
and its secretion of proteins and cell separation factors proteins with
pores an important role in signs of pathogenicity (Dessi et al., 2019).

The role of host factors on lactobacillus spp., the value of pH and the
hormonal component, as well as cytokine response and generation of free
radicals (Edwards et al., 2016). The interaction of the T.vaginalis with
protozoan membranes that established natural florain the vaginal tract is
generating important factors for infection. This parasite has many
mechanisms that it uses as a mask to avoid the host's immune system
(Mercer and Johnson, 2018).

There is a very complicated relationship between T. vaginalis and its
host, A wide range and clinica symptoms cannot be considered a
pathogenic mechanism for this parasite since al clinical isolates material
can cause infection and produce disease (Baer, 2020). The cell surface of
T. vaginalis parasite has an effective role in the interaction and adhesion
with the host cells, Thus, the parasite is equipped with nutrients, proteins,
and glycoproteins that play an important role in surface functions (Saeidi
et al., 2019) . From here, molecular analysis of membranes, large
molecules and ferocity factors has begun (Hinderfeld, 2018).

2.6.1: Adhesion factorsof T. vaginalis

Adhesion process is the first important steps in pathogenicity of T.
vaginalis. T. vaginalis parasite tends to adhere to vaginal epithelia cells,
which largely depend on temperature, time, and pH, so the high and low
pH effect on parasite's survival and its movement (Phukan et al., 2018).

There are four speciad proteins are responsible for T. vaginalis
adhesion to the host cdlls, it is (AP65,AP23,AP33 and AP51) and it
operates a specia receptor system and ligand reactors. The gene
expression of these four proteins is coordinated at the transcription level
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by iron atoms (Zhang et al., 2020) when APG5 protein is a protein that is
encoded by three genes within a multi-gene family (232-18) which is
very similar to Malic's enzyme coding (Li et al., 2020).

There are many researches study adhesion process of the T. vaginalis
parasite with the epithelia cells of the vagina, and some several factors
that effect on adhesion process, including microtubules, microfilms, four
adhesion proteins and cysteine. The electronic microscopic investigation
showed significant change occurred in T. vaginalis body after its adhesive
to human vaginal epithelia cells (HVEC) (Dorkenoo & Ekouevi, 2020).

In one study, the mixing of HVEC of non-infected women with T.
vaginalis and incubated for half an hour, the parasite's body became more
flatted and changed to amoebic form with pseudopodia, which showed
strong cohesion and adhesion on vagina epithelial cells (Espiritu et al.,
2018).

Adhesions proteins are bound on the membranes of T. vaginalis and
centered on the opposite side of the undulating membrane, while the
binding proteins are laminin present in all parts of the entire parasite's
surface. This parasite is associated with many large molecules in the
host's body and uses them for feeding purpose and afew of them are used
by the parasite to protect it from the host's body defenses and thus is
considered an aid to the parasite to avoid the immune cells of the host
(Phukan, 2016).

Lamine protein is a glycoprotein in the basement membrane of
epithelial cells and a promoter of cellular adhesion differentiation as well
as movement and shape of norma cells and has many chemica
properties. It has been observed that the T. vaginalis strongly adheres to
the laminin — coated plastic surface and inner laminin in cells and the
molecul e polystyrene covered (Daugherty et al., 2019).

There is another part that has a role in the adhesion process of the T.
vaginalis called Fibronectin which is a glycoprotein matrix extracellular
adhesion which is used for feeding and adhesion and these last molecules
have arole in haemolysis of red blood cells as surface sugars (Gavinho et
al., 2019).
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The adhesion factors that have been mentioned previously were not
associated with the virulence of the parasite, as the virulent strains that
were isolated from patients had different symptoms in adhesion and this
indicates a very complex relationship between this parasite and its host
(Dias-Lopeset al., 2018).

2.6.2: Haemolysis activity of T. vaginalis

One of the specia features of T. vaginalis is its ability to hemolysis
and the use of haemoglobin as a source of iron, and many experiments
have proven that the low intensity of the parasite is due to the low amount
of iron (Motlagh et al., 2020).

It is possible that the cause of the haemolysis of the red blood cells of
the vaginitis patient caused by this parasite, depending on the contact
between the parasite's body and RBCs, this process is correlated with
specific factors , it starts with fats, iron, temperature, and calcium ions,
and these factors of dissolving depending on the role of the proteins in the
pores, which are characterized by their ability to insert themselves in the
fat layer of the target cells and create trans membranous channels that
lead to cell death by osmotic decomposition (Simpson & Criss, 2020 ;
Silvaet al., 2020).

The pores formed on the target cell membrane have a size ranging
between (1.34-1.14) nm and thus a change in the permeability of the cell
membrane and then the protection was a failure, which leads to cell
degradation and loss of hemoglobin proteins that formed the pores are
effective by the pH less than (6.5) at a temperature of 37°C. The loss of
the spectrin, it causes changes in the shape of the target cell (Zeng et al.,
2020).

In addition to fats, iron is an important nutrient for T.vaginalis, which
the parasite prefers through the process of decomposing RBCs. This
decomposition of RBCs is carried out by protein receptors that are
present on the surfaces of both the parasite and red blood cells (Abou
Gamraet al., 2019).

Numerous experiments indicate that five adhesion molecules match
with two protein-like proteins, three proteins identical which was cause
adhesion to epithelial cells. Decomposition occurs in three main steps:



Chapter Two Literature Review

1- Interacting with a specific receptor that allows the parasite to bind to
red blood cell.

2- Liberate protein-like proteins from the pores present in the membrane
of red blood cells.

3- T. vaginalis separate from the cell and its decomposition occurs
contrary to its behavior with epithelial cells.

The intensity of the virulence of this parasite is due to the activity of
the parasite on hemolysis and phagocytosis ability of many red blood
cells.

2.6.3: Cytotoxicity of T. vaginalis

According to many indications, T. vaginalis can produce molecules
that are delivered to the target cell, which is a means in the cellular
toxicity of the host and the destruction of its plasma membrane. Thereis
a speciad antidote called (CP65) that decreases antibodies levels and
Increases the cytotoxicity of adenocarcinoma cervical cells (Hella) single-
layer cell to more than (64%). It also possesses (CP39) proteins, it was
found in the parasites that have special antibodies to (CP39) proteins can
destroy adenocarcinoma cells of the cervix (Hella) and not depending on
the method of concentration or cellular adhesion. Therefore, this protein
was considered as a vita indicator of trichomonas (Miranda- Ozuna et
al., 2019).

The presence of the iron component leads to increase the cellular
toxicity of the trichomonad cell, and consequently the occurrence of
adenocarcinoma hella cell cancer, in contrast to the increase in the
effectiveness of CP65 in the T. vaginalis, which leads to the secretion of
CPsin the 30-Kdaregion (TVCP2/ TVCP3/ TVCP4/ TVCPT) and their
ability to infect the vagina epithelia cells (Rivera-Rivas et al., 2020).

Through the semi-quantitative reverse transcription, the polymerase
chain reaction (PCR) using mRNA for parasites with different iron
concentrations is observed that the gene expression of some CP genesis
different, some of which are rich in iron such as (TVCP4) and the other
have more than one iron-bound site such as (TVCP12 / TVCP65) These
proteins differ although they are similar to molecular weight, they differ
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with differentiation between them by iron, and therefore they differ with
virulence factors such as cellular toxicity, cellular adhesion, and
programmed death of cells, and many of the characteristics are not yet
known (Puente-Riveraet al., 2017).

Some studies indicate that treating parasites with a drug leads to a
significant reduction in the toxic effect of cells, and therefore it is
concluded that T. vaginalis is the main cause of causing cellular damage
to thetarget cel (Kimet al., 2017).

2.7: Mode of the transmission of 7. vaginalis

Trophozoite cannot survive outside the host and so the infection has to
be transmitted directly from person to person by several routes such as:-
* Sexual transmission is the usual mode of transmission.
* Trichomoniasis often coexists with other sexually transmitted diseases,
like candidiasis gonorrhea, syphilis, human immunodeficiency virus
(HIV).
*Babies may get infected during birth.
* Fomites such as towels have been implicated in transmission. (Squire et
al., 2019).

2.8. Interaction T. vaginaliswith vaginal flora

In the pathology of this parasite that must be mentioned which was the
interaction between the vagina florathat is found naturally in vagina and
the T.vaginalis. It isknown that the natural pH in the vaginais acidic and
the ideal pH of T. vaginalis is between (5-6.5). It has been observed that
the vagina has a high pH with low lactobacilli, or its loss is final, which
leads to an increase in anaerobic bacteria. In laboratory conditions and
pH control, it was found that lactobacilli did not show an effect on the
T.vaginalis parasite, while the parasite harmed lactobacilli (Green Baum
et al., 2019).

In order to cause injury, T.vaginalis is crossing with the barrier in
vagina. Lactobacillus, which is a natural barrier against microbes,
because it prevents the parasite adherence to the target cell or inhibitsits
adhesion, so the parasite must overcome it in several ways, including the
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production of specia materials such as proteinase, which destroy
lactobacillus (Hinderfeld et al., 2019).

2.9: Immune system avoidance of T. vaginalis

Vagina is a variable and anti-microbial environment, T. vaginalis
must synthesize many CPs that enable it to avoid the human immune
system and thus activate and flourish the parasite, which is more
important on the part of pathogenesis (Pekmezovic et al., 2019).

One of the most important supplements available in the vagina is
menstrual blood, whose activity is half the blood activity in the vein, and
according to experiments about a third of samples from menstrual blood
Isnot acomplementary activity at all and thereis cdlular toxicity towards
T. vaginalis, but even with alow concentration of the parasite during the
menstrual period, there is continuity post - menstrual infection while
other organisms decrease their number in the vagina during menstruation
(Leka and Moran, 2020).

Increased iron levels are due to increased CP and erythrocyte
degradation, which makes the iron environment high and increases
expression for CP (Moonah et al., 2019).

Another method of disguising this parasite is the mechanism of
appearance variation by expression or non-expression of protein 270 KDa
at the specific region. Where T. vaginalis is described as negative or
positive for protein 270KDa and is positive but the expression does not
occur and notify the adhesion characteristic (Al-Hadraawy et al., 2018).

2.10: Host immuneresponse of T. vaginalis

Human infection with leads to immune response and formation of
specific antibodies against parasite in the reproductive system, In most
cases, these antibodies are transmitted in human blood serum. Therefore,
vaginal infections lead to the formation of an acquired immune response,
which leads to release of cytokines from the T helper cells type 1(Thl)
such as interleukin 2 (IL- 2) and interferon — gamma (IFN-8) which are
the most prevalent of diseases caused by other protozoa, according to
special studies on cytokines. In this case, Thl helper cells respond to the
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disease and prevent clinical symptoms and signs from appearing, but do
not prevent infection (de Aquino et al., 2020).

The acquired immunity aims at the presence of specia globules
against parasite, which is immunoglobulin A (IgA) and immunoglobulin
G (1gG), as well asthe presence of T helper cells. Therefore, the effect of
antigens and antibodies is unknown to the parasite (Nemati et al., 2018).

One of the important aims of body-protective antibodies be attack the
adhesion molecules that act in perfect contact between the parasite and
host cells and this process leads to the destruction of the host cells (Al-
Mamoori et al., 2020). The primary adhesion molecules of T. vaginalis
are four auxiliary molecules located on the surface of parasite that link it
with the epithelia cells of the vagina. The genetic expression of these
molecules begins when the parasite is bound to its host. The role of the
antibodies is protection the target cell from the cellular toxicity that the
parasite carries (Riestraet al., 2019).

In vivo, the immune response against adhesion of T. vaginalis is a
very important process to protect from vagina parasites. Vaginal
secretions in trichomoniasis women contain neutrophils that respond to
IL- 8 (Leeetal., 2017).

Generally, infection with this parasite occurs in the human urogenital
system, the mgjority due to adefect in the host's immune system, so many
infections was associated with an increase in HIV infection in both males
and females (Vaca, 2020).

In HIV patient the immune response fails to remove this parasite and
unable to have long-term immune memory in the occurrence of
infections. Also, lymphocytes attack by the immune response to
trichomoniasis that fights HIV infection in humans (Bargjas-Mendiola et
al., 2019).

2.11: Symptomatic and clinical signsof T. vaginalis

2.11.1: In women

About a third of women in the world and most men don’t appear
symptoms of trichomoniasis, but they infected with T. vaginalis. The
incubation period (5-28 days) was need to appear a symptoms the patient
(CDC). In women, the symptoms of trichomoniasis vary from a severe
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and severe inflammatory condition to none. The classic signs of this
disease include dysuria, a foul-smelling vagina discharge accompanied
by burning urine, itching, dyspareunia, and lower abdominal pain (Rein,
2020).

Clinically examining women infected with T. vaginalis , mucous
vaginal secretions appear greenish-yellow (Schwebke et al., 2020).This
infection leads to serious complications such as cervicitis, premature birth
of fetuses and infertility in women as well as men. Recent studies have
shown that there is a link with this parasite and increased infection with
HIV and genital epithelium ulcers and may develop into bleeding or
necrosis as well as acute prostate cancer and cervical cancer uterus (Shaw
et al., 2019).

In pregnant women the infection with T. vaginalis leads to more
serious complications, including low fetal weight at birth, rupture of the
membranes in the uterus prematurely and premature births (Thompson et
al., 2020). Rarely, in 2% women, a strawberry cervix (areas with limited
exudation or macular colitis) or on the vagina when examining patients
(Van Gerwen and Muzny, 2019).

2.11.2: In men

T. vaginalis infection in men causes urethritis without other causes,
and it is mostly without symptoms. If the patient does not take treatment,
it leads to complications, including urethritis, chronic prostatitis,
epididymitis, infertility and prostate cancer (Schwebke et al., 2018).

Trichomoniasis in men causes urethritis without other causes, and it is
mostly without symptoms. (15-50%) The percentage of men who
reported cases of T. vaginalis infection because they were husbands of
infected women, and their infection was often without symptoms. The
most common symptoms in men with this parasite are dysuria, urinary
tract irritation, frequent urination, and urethral secretions. The rare
symptom appearing is prostatitis with profuse purulent secretions
(Daugherty et al., 2019).

2.12: Complication of T. vaginalis

Some studies have shown that cases of this disease were recorded in
the urinary tract, pelvis, and fallopian tubes, as well as bronchitis,
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pneumonia, and stomatitis. The condom is the most effective in reducing
the transmission of infection, but it isnot complete prevention (Ifeanyi et
al., 2018).

The shattering of the vaginal epithelium caused by this parasite
increases the risk of contracting HIV. In addition to the aforementioned,
this parasite analyzes the epithelia cells in the vagina and the red blood
cells in the affected area, which causes breaches of the barrier formed by
the epithelial cells, which increases the appearance of infections due to
other causes HIV, and thus it is transmitted to couples (Stewart et al.,
2020).

The natural history of this parasite such as the length of infected in
pregnancy, as well as the absence of symptoms. It often has a dynamic
role in the transmission of HIV, as these parasites stimulate the human
Immune system and what causes an intense presence of white blood cells
in the area of infection even with infected patients without symptoms and
50% of the affected women suffer from spotted bleeding or the
appearance of bleeding drops (Mwatelah et al., 2019).

In the case of a person not infected with HIV, the targeting of cells and
access to the bloodstream, but in the case of the person with HIV, it
amplifies the exit gate of the virus and thus causes an increase in the
secretion of HIV type 1 in the genital area specifically, and from here we
conclude that the presence of trichomoniasis It increases the risk of
infection with HIV, so by reducing the spread of sexualy transmitted
diseases, the most important of which is trichomoniasis, an important role
for the prevention of AIDS (Saeidi et al., 2019).

2.13: Diagnosisof T. vaginalis

Samples which are used to diagnose T. vaginalis are clinical samples
such as urine, semen, vaginal fluid, and a vagina swab from the cervix.
Each sample treat with special method for diagnosing trichomoniasis by a
physician (Bruni et al., 2019). Some the following method used for
diagnosis as:-



Chapter Two Literature Review

2.13.1: Salinewet mount evaluation

Under microscopic examination a wet swab was taken from the
vagina to diagnose trichomoniasis, it is done by using saline solution,
where a small amount of it is placed on a clean glass dlide and mixed with
a small amount of vagina secretions from the infected person and then
examined under a microscope lens with different enlargement forces,
with this method, many motile vaginal parasites, epithelial cells, as well
as white blood cells are seen (Rayan et al., 2019).

The positive result of the examination is recorded by watching the
pear-shaped, or the so-called trichomonad, this parasite has an oval shape
dlightly larger than the polymorphonuclear leukocytes (PMNSs), which are
atype of white blood cell. The trichomonad can aso be recognized by its
amoebic movement, as it causes an inflammatory reaction, and the
presence of many white blood cells (L€l et al., 2016).

When examining a group of samples and the results are positive for
trichomonad in the first reading, it is read again every 10 minutes. The
first reading (20%) of the samples become negative and after 30 minutes,
(35%) of the samples become negative, after two hours after the first
reading it becomes (78%) of samples are negative. Therefore, The
method wet amount under microscopy examination has a low sensitivity
for detection of T.vaginalis, estimated at 50-70%. Therefore, it is not
considered the best method or standard criterion for diagnosing
trichomoniasis because it depends on the direct reading of the test strip of
trichomonad, and it is mostly positive in women carrying large numbers
of these parasites (Yazisiz et al., 2020).

Not seeing the parasite in the slide when the microscopic examination
is not considered the absence of vagina trichomoniasis because the
sensitivity is weak for this method, but sensitivity can be increased by
using saline to wash the cervix. The sensitivity rate for this method
ranges from (54.7%) to (74%). The wet amount technique method under
microscopy is not considered the best and effective way to diagnose this
parasite in men (Menezes et al., 2016).
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2.13.1.1: Giemsa stain

German chemist Gustav Giemsa 1902 who invented the dye solution
and name Giemsa stain . This dye has a range of applications in
pathology and microbiology. Giemsa stain was used for detection malaria
in blood scans, and later in histology and for routine blood testing. Itisa
mixture of Azure, eosin dye and methylene blue. They are specific to the
phosphate group in DNA. Eosin and Azure are acidic dye that stains
basic components in the cell, such as granules and cytoplasm. Methylene
blue is a basic dye that stains acidic components in a cdll, such as a
nucleus. Methanol acts as a stabilizer that attaches cells to the glass slide
and does not alow for alteration. (Lillieet al., 1978).

2.13.2: Theculture

This method is more sensitive than the microscopic examination
method for diagnosing trichomoniasisin human (Divakaruni et al., 2018).
Commercia culture systems (such as InPouch ™, Biomed Diagnostics,
USA) provide a greater ability to diagnose this parasite than other culture
media, including diamonds. T. vaginalis can be grown in liquid, solid,
egg and tissue media, and the usual medium for use is cysteine Peptose
liver maltose (CPLM) as well as plastic envelope medium (PEM). After
the completion of the culture process, the shocked media are transferred
with the samples to the incubator and then the results are read after five
days using microscopic examination (Hassan et al., 2019).

T. vaginalis growth inside the incubator at temperature ranging
between (35-37°C) and anaerobic conditions and a pH of about (5.5-6.0).
This culture method confirms the results of examination and diagnosis,
especialy in case of diagnosing samples that have given a negative result
in microscopic examination, where the degree of sensitivity to them is
about (95%) (Adjel et al., 2019).

2.13.2.1: Transport medium swabs

Transport medium swabs comes sterile with a single swab in a tube
and kept with a pedl. The polystyrene shaft is in the shape of one mid-tip
plastic stick of medical cotton with a viscose bud at the top of the other
end. It is used to transporting microbial samples to laboratory for study
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(Isam et al.,2019). These swabs are used to transport aerobic and
anaerobic microbes to culture it in laboratory (Mohammed et al., 2019).

It is of severd types, including amies transport swab, which is one of
the most common transport swabs, has a wide range of microbia
examination of surfaces, and has a semi-solid texture to reduce the
diffusion of oxygen and is considered to be temporary rather than
permanent storage to reduce microbia overgrowth (Selim et al., 2020).

2.13.2.2: InPouch 'Y media

InPouch is a highly sensitive medium with an effective diagnosis of
T.vaginalis in various samples of urine, vagina swabs and others for
patients with trichomoniasis. This medium is called the gold standard for
diagnosing sexual transmitted infection by microorganisms. In Pouch is
considered a special medium for this parasite, as it allows T. vaginalis to
grow and inhibits the growth of others microorganisms, such as bacteria,
yeasts and molds (Patel & Sheth, 2020).

The effectiveness of this medium in isolating and diagnosing the
T.vaginalis responsible for the infection of the most famous sexually
transmitted disease, which is Trichomoniasis, and what it saves in
reducing effort, money, time, and the number of samples collected upon
diagnosis (Vieira-Baptista & Bornstein, 2019).

InPouch consists of a high-system barrier resistant to entry of oxygen
to provide anaerobic growth conditions for this parasite, and it is aplastic
bag consisting of two chambers connected by a narrow passageway,
where this installation provides a V-shaped system, the lower part for the
culture of the sample and the upper part for monitoring i.e. examination
and thus provides This fully closed system is growing and controlled
simultaneously, thereby reducing the cost as well as medical waste,
whose danger is not overlooked ( Khurana and Singh, 2018).

One of the advantages of this medium it is ease to storage, and kept at
a room temperature of 18-25°C. Also, the parasite can be kept inside a
mediafor two days before incubation (Sefia et al., 2014).

It is a soft plastic box with two lounges (upper and lower) as shown in the
figure (2-3). The sampleis placed in the lower hallway when it is taken
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from the examined person and after that, it is examined microscopically
and the upper hall is not examined because its contents have descended to
the lower hall before entering the sample and then it is placed in the
incubator at a temperature of 37°C, Then continue examination
periodically after (24, 48 ,96) hours to see the movement of the parasite
and its phenotype ( Muthini, 2016).

Opening for +
Specimen Inoculation

Top Pouch ——

Bottom Pouch

Figure (2-3): Diagram of InPouch ™Y Medium (sood, et al.,2007).

2.13.3: Polymerase chain reaction (PCR) technique

This method is considered better than previous one and contributes to
the knowledge of dead organisms, as well as the detection of the
molecular sequence of samplesin clinical examination of patients, as well
as identification of cellsthat are fixed or that have been destroyed (Ahady
et al., 2016). Many specia tests for the diagnosis trichomoniasis have
been evaluated and developed, including this technique (Jamshidi, 2016).

Using the (PCR) technique that determines the beta-tubulin genes to
diagnose the presence of this parasite in urine and vaginal swab samples,
this gene encodes by a specific sequence of amino acids of the beta-
tubulin protein, which is the main component of the cytoskeleton of this
parasite. DNA amplification techniques, especially PCR, have become
the most used in diagnosing STDs likewise for diagnosing trichomoniasis
(Tippleet al., 2018).
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The most popular method of using DNA replication sequencing as a
diagnostic goal. This technique allows the production of non-specialized
pieces due to the presence of additional jammed pieces as a result of
mutations in some strains, so the migration of the panda produced by
different strains varies. Sometimes this type of diagnosis fails to detect
the beta-tubulin gene. In identifying some strains because of their
different virulence (Nwuba et al., 2019).

The specificity and sengitivity of this test for vaginal swab samples is
(100%) and (98%), respectively. As for urine samples, their specificity
and sensitivity for this test was (100% ) and (99.7%) compared with
vaginal swab samples, so this type is considered the most sensitive and
specific for diagnosing this parasite, but its low use is due to its cost,
which limits its widespread use in diagnostics (Grad et al., 2020).

2.13.4: DNA sequencing

The DNA sequencing refers to method used to determine the
arrangement of nitrogenous bases, which includes adenine, guanine,
cytosine, and thymine in the genetic material molecules. This technology
has witnessed a fundamental development in terms of cost and accuracy
concerning scientific progress in various fields, the most important of
which is the molecular genetics aspect (Munshi, 2012).

2.14: Treatment of T. vaginalis

Metronidazole is a treatment of choice and effective antibiotic for
trichomoniasis in the United States. The recommended dose to take
orally is 2mg once per day. The cure rate for this disease was about
(97%) (Sherrard, 2020). One of the important things that must be
emphasized is that the treatment is comprehensive for both sexes,
meaning the patient and his sexual partner. Despite the emergence of
some controversy about the danger of this treatment for pregnant women,
no relationship proves the occurrence of a malformation of the fetus
attributed to metronidazole even when used in the first three months of
pregnancy (Buggio et al., 2019).

In recent, studies have been published showing the relationship of this
treatment during pregnancy with premature birth of the fetus. Two
recently published studies suggested that taking this treatment during
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pregnancy may increase the risk of premature labor rather than reduce its
risks (Faught and Reyes, 2019). Some patients suffer from an allergy to
Allergy to metronidazole occur due to the lack of an alternative treatment
that is effective against this parasite, so the only solution is
desensitization (Beyaz et al., 2020, Bouchemal et al., 2017). Some
estimates indicate that equivalent to 2.5-5% of all trichomoniasis treated
cases with metronidazole show resistance to this treatment (Tien et al.,
2020).

Tinidazoles are 5-nitromidazole compounds that are chemically linked
with metronidazole and are widely used outside the United States but
more recently it has been licensed to treat trichomoniasis in the United
States. Tinidazole has a plasma half-life twice that of metronidazole. For
example, if there are about 6 to 7 hours in metronidazole, tinidazole is 12
to 14 hours (Mukherjee et al., 2016, Cortez-Maya et al., 2020). Some side
effects of trichomoniasis were treated with oral metronidazole 500mg
twice a day for a week, but when they were treated with tinidazole at a
higher oral dose of 2-3g and a sedative of 1-1.5g, the cure rate was 92%
and no treatment was discontinued due to the emergence of side effects of
thistreatment (Arglello-Garciaet al., 2020).
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Chapter Three

3. Materials & Methods
3.1: Materials

3.1.1: Theapparatus and thetools: -

Materials & Methods

Table (3-1): Theapparatus and thetoolsthat were used in the current study with
the manufacturing companies and the country of the origin are asfollowing:

NO. The apparatus and the The company The country
tools
1- Centrifuge HETTICH Japan
2- Centrifuge refrigerated EPPENDORF Japan
(5415 R)
3- Distillation apparatus LAB TEACH Korea
4- DNA sequencer The test done by Korea
MACROGEN
5- E-Box UV Filter system VILBER China
6- Electrophoreses apparatus BIOCOM China
DIRECTCOM

7- Freezer DEKO Turkey

8- | Gel Documentation System BIOMETRA Germany

O- Hood TIPSHOW USA
10- Incubator MEMMERT Germany
11- Light microscopic OLYMPUS Japan
12- | Microscope camera system SEYE China
13- Microwave SHONIC China
14- Prime BIO-TECHNE USA
15- Refrigerator CONCORD Lebanon
16- Sensitive balance SARTORIUS Japan
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17- Speculum MAX China
18- Thermal-cycler EPPENDORF Japan
19- Transilluminator ELETTROFOR China

(UVIFOR)

20- UPS (MAX3300) MAXIMA China
21- Vortex HEIDOLPH Germany
22- Weater bath BINDER Germany
23- Collection Tubes (2 ml) STERILE EO China
24- Cylinder (10ml, 250ml, MEMMERT China

500ml)
25- Conical flask (250ml, MEMMERT China

500ml)
26- Cover dlide HIRSHMAN China
27- Disposable syringe 5mi KILANIMEDICAL Jordan
28- EDTA tubes AFCO Jordan
29- Eppendrof tube BIONEER Korea
30- Flask (50ml, 500ml) MEMMERT China
31- GS Columns (1.5ml) STERILE EO China
32- Glass dide SUPERTEK India
33- Marking pen DOMS India
34- Medical cloves OMEGA China
35- Micropipettes(1-10uL, 5- WATSON Japan

50uL, 20-200pL, 100-

1000uL )

36- | Micropipettes Tips(100uL, | STERELLIN Ltd UK

1000uL)
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37- Nano drop THERMO USA

38- Rack AFCO Jordan
39- Slide case HUIDA China
40- Vagina swab CITOSWAB China

3.1.2: The Biological and chemical materials:-

The biological and chemical materials used in this study are listed in the
table below (3-2).

Table (3-2): Thebiological and chemical materials.

NO. Typeof material Manufacturer Origin
1- Agarose DIFCO USA
2- BTUB-1 and BTUB-2 MACROGEN South Korea

primers
3- Distil water LAB TEACH Korea
4- Ethanol Absolute (70%) BDH UK
5- Ethidium bromide BDH UK
solution
6- Giemsastain SOLARBIO china
7- Hand sanitizer SAFETY china
8- InPouch ™ media BIOMED France
9- Loading dye BIONEER Korea
10- Marker ladder (L 100) BIONEER Korea

(100bp)
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11- Nail polish MIRROR China
12- Normal saline 0.9% PIONEER Iraq
NaCl

13- Nuclease-free water PROMEGA USA

14- PCR premix BIONEER Korea

15- Phosphate buffer saline TISSUEPRO UsS

16- Proteinase K GENEAID New Taiwan
BIOTEACH dollar

LTD
17- Sterile Transport BIOZEK Netherlands
medium swap MEDICAL
18- Strips of paper to MACHERY - Germany
measure the PH NAGEL
19- TE buffer 10x solution BDH UK

3.1.3: The softwar e programs: that have been applied in the

present results which are mentioned in the table (3-3).

Table (3-3): The software programs used in this study.

The softwar e programs

Epidemiological study

Molecular study

Scope image dynamic pro

Bio edit

Basic local aignment search tool

IBM SPSS statistics version 24

CLC sequence viewer 8.0

Multiple sequence alignment




Chapter Three Materials & Methods

3.2: Methods
3.2.1: Regionsof the study:-

Maysan province is located in the south-eastern part of Iraq beside the
border with Iran. Its area is about (16.072) km? and the population is
about (922.072) peoples. It consists of six districts (Ali-Algarbi, Al-
Amara, Al-Maymouna, Al-Kahla, Qulat Saleh and Al-Majar Al-Kabir).
Misan province has a dry climate and high average of temperature in
summer of 42°C. This leads to an increasing in evaporation rates, rainfall
IS concentrated in the winter months at annual rate about (177) mm per
year (https.//www.nccirag.org). In this study four districts randomly
selected : Al-Amara, Al-Kahla, Al-Maymouna, Al-Magar Al-Kabir
(Figure 3-1).

Al-Amara city is located in the center of the province it is a capital
city of Maysan province, with 6474Km? which consists about 40.30% of
Maysan province area and a population of 420,000 people, and the area
and population of Al-Maymounal500 km? 150.678 people; 2717km?,
85000 people; 33km?, 215.000 people for Al-Kahla; Al-Majar Al-Kabir
respectively (https://ar.m.wikipedia.org ; Kjeilen, 2006).

3.2.1.1: The Study Population

There is some information that were interviewed from the study
population such as. The Regions (Al-Amara, Al-Kahla, Al-Maymouna
and Al-Magar Al-Kabir ), Age (<15, 15-19, 20-26, 27-33, 34-40, 41-47,
48-54 and >55) years age group, Social Status (Married and Unmarried),
Education level (illiteracy, primary, Secondary and A graduate),
Occupation (Housewife, Employee, Student, Baby girl), Marital Status of
the Husband (Monogamous, Polygamous), Number of Birth (0, 1-3, 4-6,
and 7-9), Residency (Urban and Rural), Status of Women (Pregnant and
Non- pregnant), Does the Husband have Genital Diseases (Yes or No),
Childbirth Type (Normal Births and Caesarean Births), Number of
Abortions (0,1,2,3,4 and 5), Others Tools (Used and Not used), Treatment
(Used and Not used), pH values (4, 5.5, 6 and 6.5), Secretions (Yes or
No), Itching (Yes or No), Burning Micturition (Yes or No), Lower
Abdomina Pain (Yes or No), Urine Color (Dark yellow, Yellow and
Normal), This information is saved in the questionnaire sheet in
Appendix (A).


https://en.wikipedia.org/wiki/Iraq
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https://en.wikipedia.org/wiki/Al-Maimouna_District
https://en.wikipedia.org/wiki/Al-Mejar_Al-Kabi_District
https://en.wikipedia.org/wiki/Amarah
https://ar.m.wikipedia.org/
https://en.wikipedia.org/wiki/Amara_District
https://en.wikipedia.org/wiki/Al-Kahla_District
https://en.wikipedia.org/wiki/Al-Maimouna_District
https://en.wikipedia.org/wiki/Al-Mejar_Al-Kabi_District
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3.2.2: Samples:-

The research has been conducted under the agreement of the Maysan
health statement and all samples were taken under the direct supervision
of the gynecologist physician in all visited hospitals, health care centers
and medical clinics after obtaining the agreement of participants. Using
the vaginal speculum, the vaginal wet amount samples of 226 females
from different ages ranged between (5-60) years were collected from
women who visited hospitals, health care centers and medical clinics
from different regions of Maysan province are distributed as. Al-Amara
city (161), Al-Kahla (26), Al-Maymouna (25) and Al-Magar Al-Kabir
(14) from the period Nov.10, 2019 to Feb.10, 2020. The steps of
methodology were followed the scheme which described in figure (3-2)
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Figure (3-1): Regions of the study in Maysan province, WAlI-Amara Al-
Kahla ¥ Al- Majar Al-Kabir W Al- Maymouna (https:.//en.wikipedia.org).
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3.2.3: Scheme of the plan of study : was summarized as following
figure (3-2)

QG samples from different femalD

<Vaginal discharge ]
pH

1 determination

Calculated % Microscopic examinatioD
infection / X

Directly wet
vaginal swab

A wet vaginal swab
with Giemsa stain

l Stick swab with media /
(1)
Deter mine the Incubation at 37 C

phenotype of Daily microscopic
T. vaginalis examination for 7

days
To obtain pure Culture using /
specific InPouch " media

DNA Extract and purified
from cultured 7. vaginalis

Gene sequence of 7.
vaginalisin Korea

Polymer ase chain reaction of
T. vaainalis

Figure (3-2): Theplan of study.
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3.2.4: Epidemiological study:-

The study has been conducted under the agreement of the Maysan
health statement. All samples were taken under direct supervision of the
gynecologist physician in all visited hospitals, hedth care centers and
medical clinics. Using the vaginal speculum and by means of vaginal
swabs, samples were taken from different women by inserting the swab
into the high vagina position of vagina for married women and the front
part for unmarried women and rotating it 180 degrees to make sure that
an adequate amount of vaginal secretion was collected. Later, it has been
withdrawn very carefully to avoid occurrence of smear contamination,
then the swab has been passed over the dlides for microscopic
examination method of direct wet amount with and without Giemsa
stain, which was prepared according to the ingredients mentioned in the
table (3-4). Droplets of vagina secretion for pH measurement of the
vaginal secretion. The collection samples was cultured in amies transport
media and kept in cool box and transferred to the laboratory of
parasitology, biology department, science college, university of Misan
and then Incubator at 37°C.

Table (3-4): Components of giemsa stain.

I ngredients Amount Gm./L
Giemsa powder 7.6
Glyceral 500ml
M ethanol 500ml

3.2.4.1: pH Measurement :-

The pH of vagina was measured by taking a drop of vaginal
secretions and placed it on a paper tape (pH test strips) (Figure3-3)
(Machery-Nagel (MN), Germany) (Sgibnev and Kremleva. 2020).
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Figure (3-3): pH strip that used to determine pH vaginal secretion

3.2.4.2. Microscopic examination of vaginal discharge
samples:-

Two vagina swab were taken from each woman, one for cultivation
and the second for direct examination. One drop of normal saline was
mixed with vaginal secretion and three slides of each stained with Giemsa
stain (Solarbio, China) and non-stain of wet amount of vaginal discharge
were prepared and examined under compound microscope with 40X
magnification (Nwokah et al., 2019).

The most common test is a wet amount method under microscopy
examination. Where it is done by taken a swab from the cervix of vagina
and mixed with 3ml of normal saline, then one drop of the mixture was
taken on a glass slide and put it a cover of dide and examined under a
light microscope with a magnification of 40X.

3.2.4.3: Cultivation of vaginal discharge:-

The cultivation samples with sterile collection swab amies transport
medium (Biozek Medical, Netherlands) were incubated for seven days at
atemperature of 37°C, and the samples were examined periodically every
two days to confirm the final results.
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Figure (3-4): The culture of sampleson amiestransport medium.

3.2.4.4: Culturing vaginal specimens on InPouch '
medium: -

There are many liquid culture media available for diagnosis. InPouch
™ medium is considered as the best and it is called the gold standard that
was used to be the culture system to diagnose 25 samples of T. vaginalis
that were collected in this study (Figure 3-5). In addition, each patient had
a questionnaire and one related number.
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Figure (3-5): Imagesillustrate the stepsfor culturing sampleson InPouch ™
medium.

3.2.5: Molecular study:

3.25.1. Preparing vaginal swab samples for DNA
extraction:-

Vaginal swabs samples of T. vaginalis have been cultured on the
InPouch ™ medium of incubator and withdrew the appropriate amount
according to instructions of the kit used for DNA extraction.
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3.2.5.2: Extraction of T. vaginalis DNA:-

Samples of T. vaginalis on InPouch ™ medium were prepared for
DNA extraction as the following protocol for DNA extraction kit
(gSYNC ™ DNA Extraction Kit, geneaid, Korea) with some modification
for some samples.

3.2.5.2.1: Protocol stepsfor cervical and vaginal swabs
A. Cultured sample preparation
1-Transfer (1ml) from fresh culture to a 1.5ml microcentrifuge tube.

2- Add 200ul of Phosphate buffer saline and 20ul of proteinase K then
mixed thoroughly with vortex.

3-Incubator the samples at 60°C until the sample lysate become clear.
B. Cell Lysis

1-Insoluble material retain to incubation then centrifuge for 2minutes at
13000rpm then that transfer the supernatant to 1.5ml microcentrifuge
tube.

2-Add (200ul) of GSB Buffer and shake vigoroudly for 10 seconds.
C. DNA Binding

1- Add 200ul of absolute ethanol to the sample and mixed immediately
by shaking vigorously for10 seconds.

2- Place a GS column in a (2ml) collection tube. Transfer all of the
mixture (including insoluble precipitate) to the GS column.

3- Centrifuge al samples at 13000rpm for one minute or until mixture
passed completely.

4- Discard (2ml) collection tube containing the flow-through then
transfer the GS column to anew 2ml collection tube.

D. Wash
1-Add (400ul) of W1 Buffer to the GS column.
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2- All samples was centrifuged at 13000rpm for 30 seconds then discard
the flow-through, place the GS column down (2 mL) collection tube.

3- Add (600ul) of Wash Buffer to the GS column. Centrifuge at
13000rpm for 30seconds then discard the flow-through.

4-Place the GS column back in the 2ml collection tube. Centrifuge again
3minutes at 13000rpm to dry the column matrix.

E. Elution
1-Transfer the dried GS column to aclean (1.5 ml) centrifuge tube.
2- Add (100ul) of pre-heated Elution to the center of the column matrix.

3- Let stand for at least 3minutes to allow elution buffer to be completely
absorbed.

4-Centrifuge at 13000rpm for half a minute to extract the purified DNA.

To avoid degradation of the DNA Eluted with water it should be stored
at-20° C.

3.2.5.2.2: Imaging of DNA extracted by gel electrophoresis:-
The steps for making the electrophoresis and a garose gel are as follows:
a-Method for preparing a garose gel electrophoresistray

A garose gel was prepared by dissolving 1.5 g of a garose powder in
100 ml of 1X TBE buffer (TBE Buffer (5X):108g Tris, 559 Boric acid,
40ml 0.5M EDTA, 2L H ,0) at 100°C until the solution was completely
clear. After that, a garose solution is cooled to 50° C, it is mixed with a
dye of ethidium bromide by 3ul and then poured into electrophoresis
sealed with rubber and then put the comb and leave aside to harden at
room temperature or at a temperature of 5°C.

b-Preparation of DNA samplesfor the gel electrophoresis

Add 8ul purified DNA to a clean glass slide and mix with aloading dye
of 4ul.

c-To Extract DNA by gel electrophoresis

1-The agarose gel and the electrophoresis tray were prepared.
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2- Remove the comb very carefully from the Agarose gel.

3- Load the DNA samples with the running buffer into the clean wells
and then into the electrophoresis chamber and atray fitted with the
separator device filled with buffer 1 for half an hour.

4-Connect to the power source at 80mV for half an hour.

5-Under ultraviolet (UV) transillumination the gel is examined for the
presence of DNA bandsin the dark.

6-The gel was photographed directly by the cameralocated in the (E-Box
UV Filter system).

7-Storing DNA tubes at -20°C for preservation.

3.2.5.3: Polymerase chain reaction (PCR) of T. vaginalis:-

Polymerase chain reaction (PCR) of pure DNA samples was performed
with a Master Mix (premix), the component of the premix PCR kit shown
in table (3-5). Then a sufficient cumulative volume of the DNA of T.
vaginalis was dissolved with amplification mixture shown in the table (3-
6).

Table (3-5): The master mix (Premix) ingredients.

The component Reaction size 20ul
Top DNA Polymerase 1U
Each: dNTP (dATP, dCTP, dGTP, dTTP) 250uM
Tris-HCI (pH 9.0) 10mM
KCl 30mM
MgCl2 1.5mM
Stabilizer and Tracking dye 0
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Table (3-6): Components of the PCR amplification mixturefor areaction volume

of 20pl.
Component of Sample Volume
PCR premix Dried pellet
Forward primer 2ul(10pmol)
Reverse primer 2ul(10pmol)
Template DNA Tul
Nuclease-free water oul
Total Reaction Volume 20ul

Then, about 20ul of DNA T. vaginalis was added to each tube and all the
tubes were closed and mixed by a vortex apparatus, then with a centrifuge
at maximum speed for 10seconds.

3.2.5.3.1: Primersused for PCR amplification:-

Primer used to detect microbia vaginitis is based on an amplification
of the beta-tubulin gene. This primer used in this study was designed
using the NCBI Gene Bank online database. The specialized gene beta-
tubulin is amplified using polymerase chain reaction (PCR) by the primer
mentioned in the following table (3-7).

Table (3-7): Primers used for PCR amplification of specific gene for
T. vaginalis.

Primer The Sequence Primer
Length
BTUBL1/2 | (Dwivedi et al., 2012)
F: '5 -GGACAGTGCGGT AACCAAATT- 3" | 21pb
Tm=58.9
R: '5S -GCACTCACTTGTGCCTGGTT- 3’ 20pb
Tm=59.9

*F (forward primer); R(reverse primer).
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3.2.5.3.2: Polymerase chain reaction (PCR) amplification
cycles:-

Beta-tubulin gene amplification cycle is shown in table (3-8) that
started on athermal cycling apparatus.

Table (3-8): PCR amplification cycles condition for BTUB1/2 gene.

Steps Temperature °C Time
Pre-Denaturation 94 4min
Denaturation 94 45sec
Annealing 48 45sec 30 Cycle
Extension 72 45sec
Final Extension 12 10min

After completing the PCR cycles, sample tubes are kept in the
refrigerator until electrophoresisis performed.

3.2.5.3.3: Gel electrophoresisfor PCR products:-
1- Collect electrophoresis device.

2- Add 1.5¢g of a garose powder in (100 ml) of 1x TBE in a sterile glass
beaker.

3- Heat a garose suspension to a boil until it becomes completely
homogeneous with TBE, then leave a little to cool and then add 3ul Of
ethidium bromide with care and caution and mix gently.

4- Pour a mixture on electrophoresis tray after applying the comb, and
then leave it to cool and stick.

5- Remove the comb quietly and then load the PCR product into each
well with 2ul and the first well of each row in which we place 3ul of a

ladder mark (100 bps ladder).

6- Put the tray with the gel into an electrophoresis device and cover the
gel with al x TBE buffer.
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7- Connect electrophoresis cell to the power source and operate it at (80)
millivolts for haf an hour.

8- After completion, then turn off the power source and put the gel under
UV light for examination.

9- Transfer the gel to the imaging system (E-Box UV Filter system) and
the results are photographed.

3.2.5.4: DNA Sequencing:-

3.2.5.4.1: The sequence of PCR products of BTUB 1/2 gene
identification with NCBI databases and Genbank reference
genes.

The gene sequencing analyses were carrying out for PCR products of
seven isolations of T. vaginalis The sequencing results of BTUB1gene
were identified with a genomic database using bioinformatics technology
as the Blast search on NCBI gene bank to determine the similarity and
identify with other available genotypes that recorded in other regions of
the world, the seven isolations of T. vaginalis were sent to NCBI
Genbank for recording. (Bricheux & Brugerolle, 1997).

3.25.4.2: Assembly and alignment of PCR products of
BTUB1

The sequences were aigned and using Boiedit (Hall .1999). The
results of the Btubl gene sequence were compared with standard
sequences published on the National Center for Biotechnology
information on the Internet, Statistically analyzed by CLC Sequence
viewer (8.0) program.

3.2.5.4.3. Neighbor-joining tree

A neighbor-joining tree (NJT) using Multiple sequence alignment
software (Kumar et al., 2018). NJT trees are used to illustrate the
relationships between haplotypes or populations from genetic distance
estimation (Saitou and Nei. 1987).
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3.2.6: Statistical analysis:-

The dtatistical analysis was done by using statistical package for
socia science program (SPSS version ,4), Chi-Square test (x°) was used
to determine relationship between the infection rate and variables that
used in the current study and percentage, with a probability (p) value of
0.05 or less were considered as statistically significant (Giolo-Ruiz .
2004).
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4. Theresults
4.1: Epidemiological study
4.1.1: The main characters of population study

The population included in a current study consists of 226 wet amount
vagina discharge swab specimens were collected from specific regions
that determined previously named as Al-Amara 161 specimens, Al-Kahla
26 specimens, Al-Maymona 25 specimens, Al-Majar Al-Kabir 14
specimens (Figure 4-1).

B Al-Amara

H Al-Kahla

= Al-Maymona

B Al-Majar Al-Kabir

Figure (4-1): Distribution of the study population among regions of Maysan
province.

The study population was distributed among the age groups <15 (8),

15-19 (22), 20-26 (49), 27-33 (42), 34-40 (46), 41-47 (27), 48-54 (26), >
55 (6) (Figure 4-2).
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m<15

m15-19
m 20-26
m27-33
H 34-40
m41-47
148-54

w255

Figure (4-2): Distribution of the study population among age groups of the
women.

Marital status of 194 married women and 32 unmarried women
(Figure 4-3).

® Married

B Unmarried

Figure (4-3): Distribution of the female specimens infect according to marital
status.

It was noticed that the study population is distributed at the level of
education as follows: the illiterate level (112), the primary level (85), the
secondary level (16) and the female graduates (13) (Figure 4-4).
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m illiteracy
B Primary
 Secondary

M A graduate

Figure (4-4): Distribution of the female specimens according to education level.

Asfor the pregnancy status of women, the study population consists of
14 pregnant women and 180 Non-pregnant women (Figure 4-5).

M Pregnant

B Non-pregnant

Figure (4-5): Distribution of the infect female specimens according to the
pregnancy status.

It consists of 161 women residing in urban areas and 65 women
residing in rura areas (Figure 4-6).
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H Urban

M Rural

Figure (4-6): Distribution of the female specimens according to theresidency.

The results showed that the vaginal discharge of women population in
this study was identified with different pH levels (Figure 4-7).

EpHA4
EpH5.5
WpH6
BPHG6.5

Figure (4-7): Distribution of the female specimens according to pH levels.

The results of the direct microscopic examination of the wet amount or
stained specimens were indicted based on seeing T. vaginalis under
microscopic field with magnification 40X (Figure 4-8).
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(@

(b)

Figure (4-8): Thepictureof T. vaginalis under microscope 40X wet amount by
microscopic digital camera (S-EYE, China) (5 mega pixel), (a) without staining (b)
with giemsa stain.



Chapter Four Results and Discussion

4.1.2: Sociodemographic factor

The results of microscopic examination of T. vaginalis of the present
study showed that the overall IR of T. vaginalis anong women was
(75.22%). This finding was higher that have been recorded in some
previous studies that conducted in various countries such as: USA women
(38.0%) (Schwebke & Burgess, 2004), Saudi Arabia (28%) (Madani,
2006), Turkey (3.2%) (Kassem & Majoud, 2006), Iran (1.7%) (Matini et
al., 2012), and in Iraq with (25.86%) in Mosul (Al-Malah, 1981) and
(22.60%) in Baghdad (Al-Kaisi, 1994), (24.60%) in Diyala (Al-Hussuny,
2015), (26.00%) in Al-Muthana (Al-Abodi et al., 2019).

4.1.2.1: Distributed of infection among regions.-

Table (4-1) shows that the high IR of T. vaginalis among women was
recorded in Al-Kahla region (96.15%) and the low IR was in Al-
Maymouna region (60.00%).

Table (4-1): Distributed of infection among regions.

Regions No. Exam |No. Infection (%) X2 P -value
Al-Amara 161 117(72.67
s | 7o M o
Al-Maymona 25 15(60.00) 4> O
Al-Majar Al-Kabir 14 13(92.85) ¢ o
Total 226 170(75.22)
*P<0.05, ** P<0.01, *** P<0.005, NS= No Significance, P>0.05

This results are in line with Saheb et al. (2016) was (85.50%), and
does not agree with Al-Muqgdadi et al., 2017was recorded (19.10%), the
highest IR in Al-Kahla may due to the lack of personal hygiene, or dueto
asymptomatic infection which may extend to six months, or lack of
female doctors in primary health care center, specialized in gynecology,
or a result of not taking treatment correctly, There are significant
differences (3°-12.118, p-0.007) among the regionsin IR values.

4.1.2.2: Distribution of infection among women's age: -

Table (4-2) shows that highest IR (86.95%) was showed in (34-40)
years age groups and lowest IR (37.50%) was in (<15) years age groups.
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Table (4-2): Distribution of infection among women's age.

Age group No. Exam |No. Infection (%) X2 P -value
<15 8 3(37.5)
15-19 22 13(59.09)
20-26 49 38(77.55)
27-33 42 32(76.19 o @c,.\
34-40 46 * a2 &
41-47 27 19(70.37) A o®
48-54 26 20(76.92)
>55 6 5(83.33)
Total 226 170(75.22)

It is shown that the age group (34-40) years has the highest IR
(86.95%) and lowest was (37.50%) at (<15) years age group, this findings
are in agreement with Fattah & Kadir (2010) and disagreement with
Sutton et al. (2007) who found the group (14-19) years, was the most
affected, IR was increasing at these ages because of the greater sexual
activity, either at age >55 due to the high level of estrogen that makes the
vaginal environment suitable to grow of the T. vaginalis (Nwokah et al.,
2019), non-significant differences (3°- 13.334, p-0.064).

4.1.2.3: Relation between trichomonasis infection rate and
women social status:-

Table (4-3) shows that the highest T. vaginalis IR was recorded among

married women (80.92%) and the lowest IR was recorded among
unmarried (40.62%).

Table (4-3): Relation between trichomonasis infection rate and women social
status.

Social Status No. Exam |No. Infection (%) X2 P -value
Married 19+  [NGHGOONNE o
Unmarried 32 13(40.62) 0 i\
Total 226 170(75.22) Vv &
* P<0.05, ** P<0.01, *** P<0.005, NS= No Significance, P>0.05

This results are in line with the findings of Al-Kahfgji (2020) which
found IR was (81.90%), This may due to the transmitted of the infection
that occurred through sexual contact, as well as the use of contraception,
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which may have increased the IR of trichomoniasis among married
women (Paniker and Ghosh, 2017). There are significant relationship
between social status and trichomoniasis IR (y3*=23.938, p<0.001).

4.1.2.4. Relationship between the trichomoniasis infection
rate and the education level of the women:-

In table (4-4) shows there result no significant relationship between
the trichomoniasis IR and education levels of women (y° =6.342,
p=0.096).

Table (4-4): Relationship between the trichomoniasis infection rate and the
education level of the women.

Education level| No. Exam |No.Infection (%) X2 P -value
illiteracy 112 |G
Primar 85 66(77.64 S
Secondary 16 8(50.00) b‘}a S 9
A graduate 13 9(69.23) Q*
Total 226 170(75.22)
* P<0.05, ** P<0.01, *** P<0.005, NS= No Significance, P>0.05

Despite that the illiterate women have the highest IR (77.67%) and the
lowest IR was (50.00%) at women with secondary level, these findings
agree with Jarallah (2013) and did not agree with Salman and Kareem
(2013), which found the primary education was the highest IR. This may
due to poor health care and lack of women's awareness programs which
put the women at the risk of infection (Yeh et al., 2013).

4.1.2.5. Relationship between the women’s occupation and
trichomoniasisinfection rate:-

In table (4-5) found a significant relationship between the women’s
occupation and vaginal trichomoniasis IR (y* =10.598, p=0.014) it is
showed that the highest infection rate is recorded among housewives
(78.00%) and no infection was showed among baby girls (0.00%).
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Table (4-5): Relationship between the women’s occupation and trichomoniasis
infection rate.

Occupation No. Exam |No. Infection (%) X2 P -value
Housewife 200 _
Employee 14 8(57.14) R o
Student 10 6(60.00) N NN
Baby girl 2 0(0.00) v ©
Total 226 170(75.22)
* P<0.05, ** P<0.01, *** P<0.005, NS= No Significance, P>0.05

These findings agree with Nas et al. (2020), Where they found that the
highest IR was among unemployed women, and are not in agreement
with Mahdi et al. (2001), this may return to the poor economic status,
which caused a lack in immunity as a result of manutrition, lack of
awareness, and neglect of taking appropriate treatment (Wiesenfeld et al .,
2001).

4.1.2.6: Relation of women’s husband merited status and
trichomoniasisinfection rate: -

Table (4-6) shows that the marital status of husband is one of the
matters that shows a direct effect on the rates of infection with T.
vaginalis, where the infection rate is high among women with
polygamous husbands (80.67%) compared with the women have
monogamous husbands (65.33%).

Table (4-6): Relationship of women’s husband merited status and trichomoniasis
infection rate.

Husband marital status| No. Exam |No. Infection (%) X2 P -value

Monogamous 75 49(65.33 » PN
Polygamous 119 6){\a” 09"/
Total 194 145(74.74)

* P<0.05, ** P<0.01, *** P<0.005, NS= No Significance, P>0.05

The current study shows a significant effect of women’s husband
marital status on IR (3°=5.734, p=0.017). It is shown the women of
polygamous husband had high IR (80.67%) than women have
monogamous husband. This finding may be returned to poor sexual
behavior or to multi-sexual of women husband with his wives which
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increased the chance of sexua transmitted infection especially
trichomonasis (Thurman and Doncel, 2011).

4.1.2.7. Relationship between the number of births and
trichomoniasis infection rate: -

Table (4-7) shows that the group of women with (4-6) births had the
highest infection rate (83.82%) and the lowest infection rate was among
women who had (7-9) births (64.70%), it was found that there is a
significant relationship between the trichomoniasis IR and number of
births.

Table (4-7): Relationship between the number of birthsand trichomoniasis
infection rate.

No. Birth No. Exam |No. Infection (%) X2 P -value

0 15 11(73.33)

1-3 77 54(70.12) S
_ & Ny

4-6 68 c,{" oja

7-9 34 22(64.70) Qr

Total 194 144(74.22%)
* P<0.05, ** P<0.01, *** P<0.005, NS= No Significance, P>0.05

This finding agrees with Al-Hussuny (2015) and Al-Muk (1992) and
dis agrees with Nouraddin and Alsakee (2015), this may due to increase
of the period of pregnancy which caused the weakening of the body’s
immunity and the physiological changes that occur in woman’s body
during pregnancy (Poole and McCleland, 2013).

4.1.2.8: Relationship between the women’s residency and the
infection rate:-

Table (4-8) shows that highest infection rate was among rural women
(81.53%), and the lowest infection rate was among women residing in
urban areas (72.67%).
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Table (4-8): Relationship between the women’s residency and the infection rate.

Residence No. Exam |No. Infection (%) X2 P -value
Urban 161 117(72.67 M &
Rural 65 '&96 éb\
Total 226 170(75.22) Q>

* P<0.05, ** P<0.01, *** P<0.005, NS= No Significance, P>0.05

The present study shows a high trichomoniasis IR among women
living in rural areas (81.53%) compared with urban” s women (72.67%)
but there is no significant relationship between the residency and vaginal
trichomoniasis (x°=1.954, p=0.162). This finding is agreed with Taher
and shaker (2018), and does not agree with Ali et al. (2017), the high IR
in rural swomen may be returned to lack of health services, poor or delay
of treatment, neglect of hygiene (Al Saeed, 2011).

4.1.2.9: Relationship between pregnancy status of women
and theinfection rate:-

The results of this study show that there is a high significant
relationship between vaginal trichomoniasis IR and the women pregnancy
status (% =0.054, p=0.816). The high IR is recorded among non-pregnant
women (81.11%), while the IR is lowest among pregnant women
(78.57%).

Table (4-9): Relationship between pregnancy status of women and the infection
rate.

Status of women No. Exam |No. Infection (%) X2 P -value
Pregnant 14 11(78.57% » éc’\
Non-pregnant 180 9" ,\,‘0\
Total 194 157(80.92%) N
* P<0.05, ** P<0.01, *** P<0.005, NS= No Significance, P>0.05

It was shown that the non-pregnant women have a high IR (81.11%)
compared to IR of pregnant women (78.57%). Thisfinding isin line with
Abdul-Aziz et al. (2019) and disagree with Kadhum (2012). The vaginal
infections are greatly affecting the sperms activity and hinder their access
to the eggs and thus result in inhabitation the fertilization (Yasmeen et al.,
2011).
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4.1.2.10: Relationship between the women with husband’s
genital diseases: -

The present study shows in table (4-10) a significant relationship (y°
=2.595, p=0.107) between woman’s husbands with sexual disease and
trichomoniasis IR. It shows that women whom husbands have sexual
disease, have high vagina trichomoniasis IR (87.50%) compared to
women that have husbands without sexual disease (72.04%).

Table (4-10): Relationship between the women with husband’s genital diseases.

Husband genital diseases| No. Exam |No. Infection (%) X2 P -value

No 161 116(72.04 o
Yes 24 R4 Q&
Total 185 137(74.05) Q”

* P<0.05, ** P<0.01, *** P<0.005, NS= No Significance, P>0.05

This result is in line with the findings of Joesoef et al.(2001), Thisis
because of the husband's infection with genital diseases, |eads to increase
the IR of vaginal trichomoniasis and then transmitted to the wife, as well
as weakening the immunity and increasing the possibility of infection
rates (Habib et al. 2005).

4.1.2.11: Relationship between vaginal trichomoniasis and
the women type of childbirth:-

The result table (4-11) was observed that there is a statically
significant relationship between birth status of women with vaginal
trichomoniasis (°-0.038, p-0.845). It was observed that the lower IR
(70.00% ) was among women who had not given birth regardless of the
nature of the birth status whether it isnormal or caesarean delivery and at
the same time it was observed the IR among women with normal
childbirth (72.83%) is higher than with caesarean delivery.



Chapter Four

Results and Discussion

Table (4-11): Relationship between vaginal trichomoniasis and the women type

of childbirth.
Childbirth type No. Exam |No. Infection (%) X2 P -value
Normal births 162 _ > é‘o\
Caesarean births 10 7(70.00) 09‘5 bﬁ’-’&
Total 172 125(72.67) N
* P<0.05, ** P<0.01, *** P<0.005, NS= No Significance, P>0.05

This result agrees with Al-Abbas and Al- Radhi (2019) and disagree
with Al-Daheen et al.(2005), It was showed that chances of
contamination of vagina during normal delivery was higher than that of
caesarean delivery (Abduluahab et al., 2011).

4.1.2.12: Relationship between the abortions number and
vaginal trichomoniasisinfection rate:-

Table (4-12) shows that the infection rate is highest among women
who have aborted 3 children (100%), and no infection among women
who have aborted 5 children (0.00%).

Table (4-12): Reationship between the abortions number and vaginal
trichomoniasisinfection rate.

No. Abortions No. Exam |No. Infection (%) X2 P -value
0 163 127(77.91)
1 18 10(55.55)
2 7 3(42.85
& o

3 2 A 09
4 3 2(66.66) >
5 1 0(0.00)

Total 194 144(74.22)
* P<0.05, ** P<0.01, *** P<0.005, NS= No Significance, P>0.05

The number of abortions recorded the highest IR among women with
abortions 3 children (100%) and the lowest IR among women with
abortions 5 (0%) and this result is in agreement with Nouraddin and
Alsakee (2015); Xuegiang et al. (2007) and disagree with Azambakhtair
et al. (2018) and the reason is due to leaving the disease without
treatment, which causes complications and birth of low-weight babies and
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Increases the chances of miscarriages in pregnant women. The decreasing
in the IR of women with 5 miscarriages is due to the lack of samples from
this group, which are less than the size of other groups (Al-Hussuny,
2015), significant differences between number of abortions in IR (y?
=11.703, p=0.093).

4.1.2.13: Effect of women using other’s tools on the infection
rate of vaginal trichomoniasis:-

The result shows there is not statistically significant effect of using
other’s tools from women on vaginal trichomoniasis IR (Table 4-13).

Table (4-13): Effect of women using other’s tools on the infection rate of vaginal
trichomoniasis.

Others tools No. Exam |No. Infection (%) X2 P -value
Used 132 [N . &
N /\\,
Not used 94 68(72.34) Q{\ o
Total 226 170(75.22) Q‘b
* P<0.05, ** P<0.01, *** P<0.005, NS= No Significance, P>0.05

This finding agrees with Ahmad (2006). This result disagree with
(Sulyman, 2008) who study the role of using other’s tool in transmitted
vagina trichomoniasis infection. This is may be returned to the hot-dry
conditions that may kill the parasite which had poor ability to survival
outside the vaginal and the moisture is essentia for survival of T.
vaginalis which die immediately if dried (Whittington , 1951). It was
known the non-sexual transmission israre (Petrin et al., 1998).

4.1.2.14:. Effect of treatment usage on infection of women
with T. vaginalis:-

It showed that the vaginal trichomoniasis IR among untreated women
(83.07%) was high compared to women who use treatment (72.04%) but
there is no significant differences (Table 4-14).
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Table (4-14): Effect of treatment usage on infected women with T. vaginalis.

Treatment No. Exam |No. Infection (%) X2 P -value
Used 161 116(72.04 N ga\
W N
Not used 65 %9 ch“z
Total 226 170(75.22) Q*
*P<0.05, ** P<0.01, *** P<0.005, NS= No Significance, P>0.05

The highest IR among women who did not use the treatment
(83.07%) and lowest IR among women who use treatment (72.04%) and
this result is in agreement with Kissinger et al. (2010); Swygard et al.
(2004). The reason is leaving the disease without treatment may lead to
complications as aresult of health work, the low level of health care, and
the higher infection among women who have aremedy is used because
some strains are resistant to the treatment (Al-Jamaly, 2005), non-
significant differences were found (y*=3.021, p=0.082).

4.1.3: Clinical Manifestation:-

4.1.3.1: Relationship between vaginal
trichomoniasisinfection rate:-

pH and vaginal

A current result in table (4-15) shown a highest significant statistically
effect (y° =185.276, p<0.001) of women’s vagina on vaginal
trichomoniasis IR. It shows that women’s vagina which had pH
(5.5,6.0,6.5 has the highest vagina trichomoniasis IR
(92.30,96.63,93.93) % respectively compared with IR (0.00%) among
women’s vagina with low pH at (4).

Table (4-15): Relationship between vaginal pH and vaginal trichomoniasis
infection rate.

pH Value No.exam |No. Infection(%)  x2 P -value
4 48 0(0.00)
5.5 26 24(92.30 Ao &
YV »
6 119 & )
6.5 33 31(93.93) N S
Total 226 170(75.22)
* P<0.05, ** P<0.01, *** P<0.005, NS= No Significance, P>0.05
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This result agrees with finding of Hawel and Alasadiy (2018), when
they show that all women infected with T. vaginalis parasite has a pH of
(6), and also in line with Glenn et al. (2016), which showed the highest
IR at (pH >4.5), this may due to the ability of this parasite to change the
pH of the vaginain order to maintain its survival (Korosh et al., 2017).
No infection had been recorded at vaginal (pH 4).

4.1.3.2: Relationship between the vaginal trichomoniasis
infection rate and vaginal secretions:-

The result (Table 4-16) is shown a highest significant statistically (3
=49.105, p<0.001) relationship between T. vaginalis infection and
secretion status of women’s vagina. It shows there is (89.40%) of women
who had vagina secretions had T. vaginalis infection compare with
(46.66%) of women without discharge.

Table (4-16): Relationship between the vaginal trichomoniasisinfection rate and
vaginal secretions.

Secretions No. exam |No. Infection(%) X2 P -value
Yes 51 S |
No 75 35(46.66) o &
Total 226 170(75.22) » &
*P<0.05, ** P<0.01, *** P<0.005, NS= No Significance, P>0.05

These results are in agreement with Asiegbu et al. (2018) and
disagreement with Ranjit et al. (2018) who found the highest IR was with
light secretions (Maeus et al., 2016).

4.1.3.3. Relationship between T. vaginalisinfection and
itching of lower genital organs of women:-

The result found in this study (Table 4-17) is shown a significant
statistically relationship between itching of lower genital organs & T.
vaginalis infection (x> =4.428, p=0.035). it was shown that the women
with itching had high IR (77.72%) compared with women without itching
(60.60%).
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Table (4-17): Relationship between T. vaginalisinfection and itching of lower
genital organs of women.

Itching No. exam |No. Infection(%) X2 P -value
Yes 193 | 150(77.72) | x
N
No 33 20(60.60) N Qg“&"
Total 226 170(75.22)
* P<0.05, ** P<0.01, *** P<0.005, NS= No Significance, P>0.05

The infection related with presence of vaginal itching, so the highest
IR is recorded among women with lower genital organs itching (77.72%)
compared to women without lower genital organs itching (60.60%), this
result agrees with findings of Ajayi et al. (2016), while it disagree with
Nzomo et al. (2013) where itching may be caused by the combination
with other some pathogenic microorganisms such as bacteria, fungi and
yeasts which may enhance the effect of the infection with this parasite,
and it is attributed to the cause of the abundance of vaginal secretions, as
well as skin itching, and also accompanied by other clinical
manifestations such as unpleasant odors that smell like fish (Al-Marsomy,
2020).

4.1.3.4. Relationship between the women’s urogenital tract
infection with T. vaginalis and the burring micturition:-

This study is found Table (4-18) no significant statistically (y*=2.652,
p=0.103) between urine burring and women vagina trichomoniasis,
shows that the infection rate is higher among women who suffer from
burning micturition (76.27%) and the infection rate is lower among
women without burning micturition (54.54%).

Table (4-18): Relationship between the women’s urogenital tract infection with
T. vaginalis and the burning micturition.

Burning micturition| No.exam (No. Infection(%) X2 P -value
Yes s S
& N3
No 11 6(54.54) A &
Total 226 170(75.22) QY
* P<0.05, ** P<0.01, *** P<0.005, NS= No Significance, P>0.05

As for burning micturition, the highest IR was recorded among women
who suffer from burning micturition (76.27%) and the lowest IR among
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women who did not suffer from burning micturition (54.54%), and this
result agrees with von Glehn et al. (2017); Mavedzenge et al. (2010) and
disagree with Heine et al. (1994), the reason may due to the pH changes
in the vagina environment that the parasite plays a vital role in making
these changes, that may lead to a burning micturition (Al-Ani , 2005).

4.1.3.5. Relationship between the women’s urogenital tract
infection with T. vaginalis and the lower abdominal pain:-

The result of the current study finds that there is no significant
statistically Table (4-19) between T. vaginalis infected women and the
lower abdomina pain shows that the infection rate was high among
women suffering from lower abdominal pain (80.00%) and the lower
infection rate among women without low abdominal pain (73.68%).

Table (4-19): Relationship between the women’s urogenital tract infection with
T. vaginalis and the lower abdominal pain.

Lower abdominal pain| No.exam |No. Infection(%) X2 P -value
Yes 55 | 44(80.00) | S
N >
No 171 126(73.68) K RN
Total 226 170(75.22) S’
* P<0.05, ** P<0.01, *** P<0.005, NS= No Significance, P>0.05

The highest IR was recorded among the women who are suffering
from lower abdominal pain (80.00%) and the lowest IR was recorded
among the women without lower abdominal pain (73.68%). This result
agrees with Schwebke et al. (2020); Sena et al. (2007), because the
parasite can infect the urogenital tract such as cervix, vagina, urethra
which usually leads to tissue damage occurs in the affected area,
especialy when complications of the disease occur, al that may lead to
pan in the lower abdomen (Al- Mahdawy, 2006). Non-significant
differences were found (y*=0.891, p=0.345).

4.1.3.6: Relationship of women’s urogenital tract infection
and color of urine:-

The result (Table 4-20) shows a significant statistically relationship (x°
=43.01, p<0.001) between T. vaginalis infection and urine color, it shows
that the women who had dark yellow and yellow urine, normally had a



Chapter Four Results and Discussion

high T. vaginalis IR (83.56% & 81.10%) respectively compare to the
women who had normal urine (23.07%).

Table (4-20): Relationship of women’s urogenital tract infection and color of
urine.

Urine color No.exam |No. Infection(%)  x2 P -value
Dark yellow 73 _ &
Yellow 127 103(81.10) N ch
Normal 26 6(23.07) w’ N
Total 226 170(75.22)
* P<0.05, ** P<0.01, *** P<0.005, NS= No Significance, P>0.05

This result agrees with Asmah et al. (2019) and disagree with Al-
Samarraie (2002), the reason may due to the changes caused by the
parasite in the environment of the urinary tract and thus changes the color
of urine and may be accompanied by blood drops (Al-Somaeday, 2006).

4.2: Molecular Study of T. vaginalis

In different regions, seven T.vaginalis pure cultured samples in
"InPouch ™ selective media (BIOMED) were randomly chosen for the
molecular study. The 1.5% Agarose gel electrophoresis of PCR products
found the BTUB1/2 gene products had 198bp (Figure 4-9).

The results of gene sequencing of seven PCR products of BTUB 1/2
gene were identifying with available data base of T. vaginalis isolates in
NCBI gene bank. It showed the identification of the seven isolates of our
study (isolates of Maysan) with that of gene bank ranged from 90.43% to
100% (Table 4-21).

The first sample matches with each (L05468.1) and (XM-
001321203.1) isolates of (98.86%) and (97.73%) respectively. The
second sample matches with each (L05468.1, XM-001321203.1 and
XM-001311949.1) isolates of 100% 98.86% and 94.32%) respectively.

The third sample matches with each (L05468.1, XM-001321203.1 and
XM-001311949.1) isolates of (100%, 98.86% and 94.32%) respectively.
The fourth sample matches with each (L05468.1, XM-001321203.1,
JF513200.1 and XM-001284521.1) isolates of (98.86%, 97.73%, 94.26%
and 94.92%) respectively. The fifth sample matches with each (L05468.1,
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XM-001321203.1, XM-001579619.1 and JX399872.1) isolates of
(99.43%, 98.30%, 94.32% and 90.34%) respectively. The sixth sample
matches with each of (L05468.1, XM-001321203.1and XM-
001582993.1) isolates of (98.86%, 97.73% and 93.18%) respectively. The
seventh sample matches with each (L05468.1, XM-001321203.1) isolates
of (99.43%, 98.30%) respectively.

4.2.1. Nucleotide sequence statistics

Statistical analysis of nucleotides was performed by CLC Sequence
viewer 8.0 program, and the sequence type, length (base pair) and weight
were identified. The results of the contents of each nucleotide sequence
from each of the nitrogenous bases (Adenine, Thymine, Cytosine and
Guanine) and the base pair A + T and C + G and their frequencies are
shown in the Tables (4-22), (4-23) and (4-24).

4.2.2: Neighbor joining relationship analysis.-

Similarity and differences among strains can be used to infer
evolutionary relationship (Phylogeny). This is because; if two strains are
very similar they are likely to have shared a common ancestor. In the
present study, beta-tubulin gene of T. vaginalis has been anayzed, to
detect out the conservation among DNA nucleotides using multiple
sequence Alignment technique. Resulting alignment indicates the
Samples (2 and 3) have similar reference sequence at 100% , regions of
similar sequences at least 93.18 % in al the sequences that define a
conserved conscience pattern or domain. In this case aignment is
particularly strong, used to align position to try and drive the possible
evolutionary relationship among the sequences. The presence of similar
domain in several similar sequences implies a similar biochemical
function or structure fold that become the basis of further experimenta
investigations. A group of similar sequences may define a protein family,
which may share a common biochemical function or evolutionary origin.
A neighbor joining distance was generated by BLAST N result indicating
the distance from related species of T. vaginalis, interpreting the neighbor
joining relationship (Figure 4-10). This results is in  agreement with
Dwivedi et al., (2012).
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Figure (4-9): Electrophoreses design of PCR product for gene BTUB 1/2 198bp,
1.5% Agarose, 80mV, 60min, M: DNA Marker Ladder 100bp.Samplel,
Sample2, Sample3, Sample4, Sampleb, Sample6, Sampler.

Table (4-21): Sequences of PCR products of BTUB 1geneidentification with
NCBI databases and the reference genesin gene Bank.

Sample Query [ dentity Accession in Genbank
coverage %
Samplel 88% 98.86% L 05468.1
88% 97.73% XM-001321203.1
Sample 2 88% 100% L 05468.1
88% 98.86% XM-001321203.1
88% 94.32% XM-001311949.1
Sample 3 88% 100% L 05468.1
88% 98.86% XM-001321203.1
88% 94.32% XM-001311949.1
Sample 4 88% 98.86% L 05468.1
88% 97.73% XM-001321203.1
61% 94.26% JF513200.1
59% 94.92% XM-001284521.1
Sample5 88% 99.43% L 05468.1
88% 98.30% XM-001321203.1
88% 94.32% XM-001579619.1
88% 90.34% JX399872.1
Sample 6 88% 98.86% L 05468.1
88% 97.73% XM-001321203.1
88% 93.18% XM-001582993.1
Sample 7 88% 99.43% L 05468.1
88% 98.30% XM-001321203.1
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Table (4-22): Sequence information of PCR products of
BTUB 1geneidentification with nucleotide sequence statistics

I nformation Samplel | Sample2 [ Sample3 | Sample4 [ Sample5 | Sample6 | Sample 7
Sequence type DNA DNA DNA DNA DNA DNA DNA
Length 1980p 198bp 198bp 197bp 198bp 197bp 198bp
Organism Not available [ Not available | Not available | Not available | Not available | Not available | Not available
Description 1 2 3 4 5 6 7
Modification Date Not available | Not available| Not available | Not available | Not available | Not available [ Not available
Weight (Single stranded) | 60.816 kDa | 60.806 kDa | 60.806 kDa | 60.502 kDa | 60.821kDa | 60.532kDa | 60.791 kDa
Weight (double stranded) | 122.391 kDa | 122.389 kDa | 122.389 kDa | 121.772 kDa | 122.388kDa | 121.77 kDa | 122.39 kDa
Table (4-23): Counts of nucleotides of PCR products of
BTUB 1geneidentification with nucleotide sequence statistics

Nucleotide Sample 1 | Sample 2 Sample 3 Sample 4 | Sample 5 Sample 6 | Sample 7
Adenire (A) 48 48 48 48 48 48 48
Cytosine (C) 66 65 65 65 64 63 66
Guanire (G) 45 44 44 44 44 a4 44
Thymine (T) 39 41 41 40 42 42 40
C+G 1 109 109 109 108 107 110
A+T 87 89 89 83 0 0 88
Table (4-24): Frequencies of nucleotides of PCR products of
BTUB 1geneidentification with nucleotide sequence statistics

Nucleotide Sample 1 | Sample 2 Sample 3 Sample 4 Sample 5 Sample 6 Sample 7
Adenire (A) 0.242 0.242 0.242 0.244 0.242 0.244 0.242
Cytosine (C) 0.333 0.328 0.328 0.33 0.323 0.32 0.3
Guanire (G) 0.227 022 0.222 0.223 0222 0.223 0.222
Thymine (T) 0.197 0.207 0.207 0.203 0.212 0.213 0.202
C+G 0.561 0.551 0.551 0.553 0.545 0.543 0.556
A+T 0.439 0.449 0.449 0.447 0.455 0.457 0.444
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Figure (4-10): Neighbor joining showing relationship between trichomonads.

4.2.3. Recording the strains of T. vaginalis in NCBI
Genbank

The NCBI Genbank was recording the seven isolations of T.vaginalis
(Isolations of Maysan) under accession numbers as:

BanklIt2409417 Seql MW 375675
BanklIt2409417 Seq2 MW 375676
BanklIt2409417 Seq3 MW375677
BanklIt2409417 Seq4 MW 375678
Bank|t2409417 Seqg5 MW 375679
Bank|t2409417 Seq6 MW 375680
Bank|t2409417 Seq7 MW 375681

These isolations are the first recorded in Irag.
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Rapid and sensitive diagnosis of T. vaginalis infections is important
for appropriate treatment and to reduce the spread of the disease. It is
important to reduce the prevalence of this disease. The infection of T.
vaginalis was detected by PCR with primer set BTUB1/2 was observed
100% (7 of 7) sensitive and specific for long term culture maintained
strains. It was found more sensitive for Maysan popul ation.

All the axenic strains of T. vaginalis were 100% PCR positive from
designed primer set. PCR with designed primer set BTUB 1/2 had good
anaytica senditivity and was able to amplify even one pictogram of
DNA per PCR. The predicted DNA product (198 bp) in the targeted beta-
tubulin gene was amplified with all T. vaginalis strains tested and
agenized (7 of 7). The analytical specificity of primer set BTUB 1/2 was
optimal, since no targeted DNA products were detected with other
protozoa or vaginal pathogens. As no such targeted product was
amplified with DNA from E.  histolytica, G. lamblia, L. donovani, N.
gonorrhoeae and T. gondii (Simpson et al., 2007). In our study, the
results of sequencing showed that two samples (2 and 3) match 100%
with the reference sequences, as for the rest of the: Samplel, Sample4,
Sampleb, Sample6, Sample7. It showed that there are differences in the
sequencing of nucleotides due to the occurrence of point mutations,
including deletion mutations and replacement mutations. The process of
recording these samples in the Genbank as new strains of the T. vaginalis
parasite in Maysan province. The differences between the present Maysan
isolates and other recorded strains from different regions of the world
might due to differences in the environment nature (Krashin et al., 2010),
which depended on the status of women in terms of race, marital status,
level of education, nature of treatment as well as the environmental
conditions that surrounding the study community (Johnston and Mabey,
2008). The present study records several isolates, this may due to vary in
the region, nature of treatment, environment and ethnicity (Chapin and
Andrea, 2011) but disagree with what Van Der Pol (2007) reported that
no difference in strains in closed communities. These differences may
due to genetic mutations that may occur due to the wrong habits in the
use of treatment (Alessio & Nyirjesy, 2019).



e . J]}

Vv N

A 4

1 | | |




Conclusions and Recommendations

Conclusion

1- Trichomoniasis is a common widespread disease in Maysan province/
southern Irag. The infection with trichomoniasis is linked to many health
problems and social customs , as well as the persona hygiene of the
patient.

2- Infection rate (IR) of women with T. vaginalisis influenced by socio-
demographic factors such as age, marital status, occupation, region,
residence, pregnancy, number of births, level of education, reproductive
health status, marital status of a polygamous husband, among others.

3-The IR is affecting by the pH level of vagina. It has been found that
clinica features such as the nature of vagina discharge, burning and
itching are related to PH value, and therefore it is important to consider
this value as an evidence of the degree of vagina infection with this
parasite.

4- Direct microscopic examination of a wet amount of vaginal discharge
showed high sensitivity to detect T. vaginalis . It was concluded that the
increasing in infection rates among illiterates is due to the absence of
culture and education among this group of women.

5-The infection is more common among married women because the
main factor in transmission by sexual intercourse. Women and couples
with genital diseases are more susceptible to be infected because of the
increasing the risk of higher rates of infection and the occurrence of
infection.

6- Result of PCR and gene sequences, we found seven strains or isolates
of T.vaginalisin Maysan province. These isolates sent to register in Gene
Bank, these strains, it can be considered that the first record in Irag and
Maysan province.
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Recommendations

1- Focusing on some issues, an accurate diagnosis and overall health
monitoring of the patients, also pay attention to the person’s immunity
and serious complications.

2- IR recommend non-use of special patient needs, especially clothing
and towels.

3-Spreading health awareness and holding educational seminars on
sexually transmitted diseases.

4-Giving appropriate treatment to both spouses while someone is injured
to prevent and control infection.

5-An accurate study of parasite complications in infected women.

6-Finding other appropriate methods to administer treatment other than
ora metronidazol e because some strains are resistant to this treatment

7-Use a molecular study to identify to differentiated the varied strain of
T. vaginalisin Iraq especially in Maysan province.

8- Conducting extensive future studies on this parasite amed at trying to
limit its spread or treat and eliminate it.

9- Governmenta ingtitutions, especially the Ministry of Health and the
satellite channels, take their role in educating society, especially women,
about the necessity of taking care of public hygiene, especidly the
cleanliness of the genitals, and avoiding forbidden mixing, especialy as
we livein an Islamic society committed to values.
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Appendices

Appendix (A): The Questionnaire paper used in this study in English language:-

A questionnaire form to study the prevalence of the
Trichomonas vaginalisparasite among women in

different areas of Maysan province, south of Iraq

Name:- Age-
Region:- Education level:-
Residence:- Urban:- Rural:-
Social status:- Occupation:-
Isthe husband polygamous? Number of Children:-
Childbirth type:- Date of the last birth:- No. Abortions:-
History of the disease: - Treatment history:- Type of treatment:-
Clinical symptoms:- Burning:- Itching:- Secretions:-
Urinecolor:- Istherepain in the lower abdomen?
Doesthe husband suffer from genital disease? Doesthe patient have a hyster ectomy?
Type of washing water :- Extent of using others' tools:-
pH value:-
4 )
Notes:-
\. J
~
Result Resear ch student Patient ssignature bate

( ) Noor K. S. Al- Majidii Sy




Appendices

Appendix (B): The Questionnaire paper used in this study in Arabic language:-
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Appendices

Appendices (C): sequences alignment of PCR products for specific
BTUB 12 gene with NCBI reference gene sequences of T. vaginalis
varied genotypes.

100

Ref erence
GGACAGT GCGGTAACCAAAT TGGT GCCAAGT TCTGGGAAGT CATCT CCGACGAACACGGCAT TGACCCAACAGGCT CCTACCACCGCGACTCCGATCTTC
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