Republic of Iraq

o
Ministry of Higher Education and Scientific Research "f’fu& VN S
RSrry op oF

University of Babylon
College of Science

Department of Biology

Some immunological parameters in patients with Mycoplasmal urogenital

infection

A research

Submitted to the council of the college of science / university of Babylon in partial

fulfillment of the bachelor's in biology / microbiology

By

Dia Kazem Awwad

Supervised by

Prof. Dr. Azhar Omran Lateef Abood Al-Thahab

1444 A.H 2023 A.D




w2 o

5 5y A U Ayt WG

w ’Lﬁ} w‘_’ P, 0 0
) Mo b 8o Wi ol




/cﬁ AP

».%”wa\,(/ﬁsgpawg?a’(M)sM:?’mmM’&’wﬂ»}
ey g
07 100 32 o580 § gy P 09
A oF 9 g0 Con o o S & 5 5 PP oo O
3 P 4 3/) 3P o2 95
Q*fz%\? O 97 g9 W0 CAOE 205 s 0
ﬁ”&*www"f’ﬁ:

Ob)p)(.?& 0’0\,0;}9) oMy a\/{)\%

3229 a5\ \,;U/) A (159 3
P o f o P

«f:é\ﬁé’”((\w&)ﬁm A w 4o (\:-9‘}

) 5\ gs/fdigﬁ"o»




Abstract

Mycoplasmas are fastidious slow growing organisms lacking
a cell wall and mostly isolated from genitourinary tracts. Although many
species of mycoplasmas regard as normal flora, but some species causes
serious genital disease .

The present study was aimed to determine the relationships
between the fastidious bacterial infection (Mycoplasma species and
Ureaplasma species) and some of immunological parameters for urinary
genital tract infections (UGTIs) for married women only (pregnant). For
purpose, and to obtain reliable results, the following technique was used:
RADIAL IMMUNODIFFUSION (concentration 1gG ,IgM , IgA,C3,C4).

The study includes (30) patients were  distributed into three
age groups (20-29) year 10 patients , (30 — 39) year 10 patients , (40 —
49) year 10 patients and (15) samples as control samples which were
apparently (Health women) pregnant (married).

The result show Concentration of IgA mg/dl in Patients and
Control significant difference at p value (0.018*) and it was found that
Mean + SD in patient (370.28 + 136.82) less than control (456.28 +
60.88) .

Concentration of 1IgG mg/dl in Patients and Control significant difference
at p value (0.000**) and it was found that Mean + SD in patient
(2595.49 + 708.37) higher than control (2000.67 + 266.82).

Concentration of IgM mg/dl in Patients and Control

significant difference at p value (0.024*) and it was found that Mean +
SD in patient (285.0 = 80.72) less than control (327.0 + 38.53).

Concentration of C3 mg/dl in Patients and Control not significant

difference at p value (0.441) and it was found that Mean + SD in patient
(220.95 £ 38.77) higher than control (186.62 + 38.96).
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Concentration of C4 mg/dl in Patients and Control
significant difference at p value ((0.001**) and it was found that Mean £
SD in patient (59.63 + 23.74) higher than control (44.36 £ 6.76).

In this study, it was found positive correlation in IgG
(0.385*) with IgA and negative correlation in IgM (- 0.441)with IgA.
And show positive correlation in IgM with 1gG (0.191). Correlation C3
with IgA and IgG is negative correlation (- 0.233, - 0.286 ) and positive
correlation with IgM (0.262).Correlation C4 with IgA and IgG is negative

correlation (- 0.260 , - 0.156 ) and positive correlation with IgM

(0.348).Correlation C4with C3 show positive correlation (0.370%).
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Chapter one Introduction and Literature Review

1.1. Introduction

Mycoplasmas are fastidious slow growing organisms lacking a cell
wall , which are not detected on routinely used media and mostly isolated
from genitourinary tract (Metwallyet al., 2014). They are constructed of
only three organelles: plasma membranes, ribosomes, and prokaryotic
chromosome (Distelhorstet al., 2017; Razin, 2018).Mycoplasmas
constitute a large group of microorganisms, but only some,
Mycoplasmaspp.andUreaplasmaspp.are pathogenic for humans. They
mainly inhabit the mucous membranes of the respiratory tract and
genitourinary system (Jafar et al., 2010).Mycoplasmas harbor a variety
of virulence factors that enable them to overcome numerous barriers of
entry into the host; using accessory proteins, Mycoplasma adhesions can
bind to the receptors or extracellular matrix of the host cell. During
proliferation, successfully surviving Mycoplasmas generate numerous
metabolites, including hydrogen peroxide, ammonia and hydrogen
sulfide; or secrete various exotoxins, such as community-acquired
respiratory distress syndrome toxin, and hemolysins; and express various
pathogenic enzymes, all of which have potent toxic effects on host cells.
Furthermore, some inherent components of Mycoplasmas, such as lipids,
membrane lipoproteins, and even Mycoplasma-generated super antigens,
can exert a significant pathogenic impact on the host cells or the immune
system (Yiwenet al., 2021) .Mycoplasmas may also be a component of
the commensal flora of the genitourinary tract mucosa and may be found
in the majority of sexually active humans . The adverse effects of genital
Mycoplasmas on outcomes of pregnancy include ectopic pregnancy,
preterm birth and chorioamnionitis, postpartum endometritis, salpingitis,
low birth weight and late miscarriage (Taylor-Robinson and Lamont,

2011).
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Three species have been isolated from the mucosal surfaces of the
genitourinary tract: Mycoplasma hominis(M. hominis),
Ureaplasmaurealyticum(U. urealyticum) and the recently discovered
Mycoplasma genitalium(M. genitalium) . They are commonly referred to
as “genital mycoplasmas”, as the infection occurs via sexual contact
(Moridiet al., 2020) . Different detection techniques of mycoplasmal
infections have been developed, each one of them has its advantages and
limitations with respect to cost, time, reliability, specificity, and
sensitivity.  According to the laboratory’s infrastructure, the most
common methods include : (I-culture-based test for isolation, detection,
identification, antimicrobial susceptibility profile ; iI-antigen detection,
Mycoplasmal-specific serologic responses ; and Iii-Polymerase Chain
Reaction)(Flores-Medina et al., 2012).Cytokines mediate inflammatory
responses, are important in intercellular communication, and play a
multifaceted role in the reproductive physiology of men and women.
These potent polypeptides are released from inflammatory cells in
response to a wide variety of signals, frequently initiated by infection or
injury, and usually act, in a network of other cytokines, locally in an
autocrine or paracrine fashion but also have systemic effects. Excessive
production or actions of cytokines can lead to pathologic
consequences(Eggert-Kruseet al., 2007).

Innate Immune cells, such asneutrophils, Macrophages, and
natural Killer cells, not only have the capacity to recognize pathogen-
related molecular patterns (PAMPs) of Mycoplasma via toll-like receptors

, but also can kill these microorganisms (Qin et al., 2019).

Aim of study :

Due to the existence of high abortion, infertility and difficulty to
identify the causative agent of UGTIs the real, so this study was

planned. The present study was aim to determine the relationships
2
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between the fastidious microbial infection (Mycoplasma spp. and

Ureaplasmaspp.) and some of immunological parameters for chronic
UGTIs and according to our knowledge’s clinical studies on the
organisms and their role in colonization of human urogenital
Mycoplasma in Iraqi population.
The achievement of this aim by the following objectives :-
Concentration measurement for some immunological parameters such as

1gG,IgM,C3,C4 in patients and control.

1.2.Literature Review

1.2.1.Background of Mycoplasma

Mycoplasmas are unique types of bacteria. They are the smallest
free living organism known on the planet able to multiply
autonomously (Naheret al., 2014). Since mycoplasmas lack a cell wall,
they can assume a variety of shapes and are therefore challenging to
distinguish. The tip of the filamentous has an attachment organelle. On
agar, there are colonies that resemble fried eggs. They are so
challenging to grow in the lab and frequently ignored as disease-
causing pathogens. (Pascual et al, 2010;Mavedzengeret al., 2012).
Mycoplasma refers to a genus of bacteria that lack a cell wall,
consequently, they are unaffected by many common antibiotics such
as penicillin or other beta-lactam antibiotics that target cell wall
synthesis. They can be parasitic or saprotrophic. Several species are
pathogenic in humans, including M.pneumoniae, which is an important
cause of atypical pneumonia and other respiratory disorders, and
M.genitalium is believed to be involved in pelvic inflammatory

diseases.
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Mycoplasmas are the smallest living cells yet discovered can
survive (Ryan and Ray, 2004).Mycoplasma.genitalium show in
Fig 1-1

Figure 1-1: Mycoplasma genitalium
»

1.2.2.Pathogenesis

Although it is believed that mycoplasmas remain attached to the
surface of epithelialcellsas extracellular organisms (Kornspanet al.,
2015), some Mycoplasmas have evolved mechanisms for entering
host cells. These organisms have invasive properties enabling them to
localize in the cytoplasm and perinuclear regions (Qin et al., 2019).
Intracellular localization has been reported for several species
including M.genitalium, M.hominis, M.penetrans as well as
M.pneumoniae .This localization may protect the Mycoplasma against
host defense and contribute to disease chronicity (Chenoget al.,
2011). Toxins are rarely found in Mycoplasmas. The end products of
Mycoplasma metabolism were responsible for tissue damage.
Hydrogen peroxide (H,O,) the end product of respiration in
Mycoplasmas, has been implicated as a major pathogenic factor ever
since it responsible for the lysis of erythrocytes by mycoplasmas. The
Mycoplasmas must adhere closely enough to the host cell surface to

maintain a toxic, concentration of H,O, sufficient to cause direct

4
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damage, such as lipid peroxidation of cell membrane. The

accumulation of malonyldialdehyde, an oxidation product of
membrane lipids. Moreover, Mycoplasma inhibits host cell catalase
by excreting superoxide radicals (O,). This would be expected to
further increase the accumulation of H,O, at the site of parasite-host
cell contact (Lloydet al.,, 2021). Mycoplasma genitaliumis
increasingly appreciated as a common cause of sexually transmitted
disease syndromes (STDS), including urethritis in men and cervicitis ,
endometritis , pelvic inflammatory disease , and possibly preterm
birth , tubal factor infertility and ectopic pregnancy in women

(McGowinet al., 2017 ).Mycoplasma.genitaliuminfectionshow in

Figure 1-2 :Mycoplasma genitalium infection

1.2.3.Serological test in Mycoplasmas genital

infections

Several techniques have been proposed for detection of antibodies
against bacterial antigens. These techniques are: Growth inhibition
test (GIT), Indirect haemagglutination test (IHA), Metabolic
inhibition test(MIT), Mycoplasmacidal test (MT)
,JImmunofluorescence test (IFT), Enzyme-linked immunoassay

sorbent assay (ELISA), and Complement fixation test (CFT)

5
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(Clausen et al., 2001).The most common test, used for diagnosis of
genital mycoplasmas is the complement fixation test (Kumar etal.,
2014).

Mycoplasmacidal test in the presence of antibody and complement,
Mycoplasma.spp are rapidly killed by lysis (Afriatet al.,2013).The

use of ELISA for detection of antibodies is one of the most sensitive
and convenient methods for measuring antigens and antibodies, it can
be performed in short time and without using radiolabelled materials,
multiwell microtitre plates used as the solid phase are easy to handle
and wash, and when used with automated readers and multiple well
washers allow a large number of samples to be assayed (Meager et
al., 1987).

1.2.3.1.Immunoglobulin(lgA,IgM,1gG)

An immunoglobulins blood test measures the amounts of IgM,

IgG, and IgA in your blood to help diagnose different types of health
conditions that may affect your immune system .An immunoglobulins

test usually measures three main types of immunoglobulin (I1g)

antibodies that do different jobs to protect your health :

« IgM antibodies are the first immunoglobulins your body makes after
you're exposed to germs. They provide short-term protection while your
body makes other antibodies. IgM antibodies are in your blood and lymph
fluid (a watery fluid that carries the cells that fight infections and diseases
to all parts of your body).
1gG antibodies are very important for fighting infections from bacteria
and viruses. Most of the immunoglobulins in your blood are 1gG. You

also have some IgG antibodies in all your body fluids. Your body keeps a
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"blueprint” of all the IgG antibodies you have made. That way, if you're

exposed to the same germs again, your immune system can quickly make
more antibodies.

IgA antibodies protect your respiratory tract (the organs you use to
breathe) and your digestive system (the organs you use to eat and digest
food) from infections. You have IgA antibodies in your blood, saliva, and

gastric "juices.” ( Bradleyet al .,2005).

1.2.3.2.Complement system

The serum complement system, which represents a chief
component of innate immunity, not only participates in inflammation but
also acts to enhance the adaptive immune response. Specific activation of
complement via innate recognition proteins or secreted antibody releases
cleavage products that interact with a wide range of cell surface receptors
found on myeloid, lymphoid and stromal cells. This intricate interaction
among complement activation products and cell surface receptors
provides a basis for the regulation of both B and T cell responses.
(Carroll.,2004).
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2. Materials and Methods
2.1. Materials

2.1.1. Laboratory equipment and instruments

The laboratory equipment and instruments used in the present
study are listed in Table (2-1).

Table (2-1): Laboratory Equipment and Instruments

Laboratory Equipment and Instruments Manufacturer/Origin

Benzen burner Amal (Turkey)

Compound light microscope Zeiss (Germany)
B G I
Disposable (Pteri Dish ,Syringe, Plane and gel | Citro (China)
tube) and glassware
. ELISA reader , ELISA washer BioTeck (USA)

e e

Incubator, Oven Memmert (Germany)
Inoculating loop Memmert (Germany)

Micropipette (0.5-10ul , 5-50ul , 100-1000u1) [ Capp (Denmark)
14 |Refrigerator | Conoord (Lebanon)

2
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2.1.2. Serological kits test
The Serological Kits test used in the present study are illustrated

in Table (2-2).

Table (2-2): Serological kits test

Type of Kit Company(Origin)
IgA |, IgM, IgG
C3
C4

2.2. Methods

2.2.1. Sample collection

A total of 45 specimens (serum)(30)patients (15)control were
collected from patients laboratory diagnosed with UGT]Is , who attended
the Teaching Hospital of Maternity and children Hospital and Private
Clinics in Babylon province. According to previous study (Al-Ezzi and
Al-Thahaba, 2022). The ages of those patients ranged from 20 —49 year.
The blood samples (serum) saved at — 20 C° until systemic and innate
immunological study.
2.2.2. Estimation of Immunoglobulin (IgG, IgM, IgA) and
Complement (C3,C4) Levels

ESAY RID(Radial immune diffusion) are plates with wells for

quantitative determination in radial immunodiffusion of human serum
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are used to estimate antibodies 1gG,IgM ,IgA and complement C3,C4
were used in the study.
2.2.2.1. Principle of method

When antigen diffuses from a well into agar containing
suitably diluted antiserum, initially it is present in a relatively high
concentration and forms soluble complexes; as the antigen diffuses
further the concentration continuously falls until the point is reached at
which the reactants are nearer optimal proportions and a ring of
precipitate is formed. The higher the concentration of antigen, the greater
the diameter of this ring.
2.2.2.2. Test procedure
1- ESAY RID was removed from the envelope ,opened the plate and
leave to stand for about 5 minutes at room temperature so that any
condenser water in the well can evaporate.
2- The well was filled with 5 pl of undiluted patient sample.
3- The plate was closed with the lid, after the sample has diffused into the
gel for about 20,leaved to stand ,overturned into the envelope at room

temperature for 96 hours.
2.2.2.3. Interpretation of result

Measure the precipitating ring to the nearest 0.1 mm, after the

required period according to the procedure should be followed, and the
type of protein. Fig( 2-1) Show interpretation of result Radial immune

diffusion
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Figure 2-1: interpretation of result Radial immune diffusion

2.2.3. Ethical Statements
Every volunteer has given written informed permission. This

research received ethical approval (MHS-S-1264) for scientific research
from the Ministry of Health MOH and Ministry of Higher Education and
Scientific Research MOHESR ethics committees in Research Ethics

Committee, University of Babylon.

2.2.4. Statistical Analysis

Data were processed and analyzed with one way ANOVA
using statistical program social science ( SPSS version 23) and the results
were expressed as ( Mean = S.D ) . P-values below 0.05 were considered

to be statistically significant, and differences between means.
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3. Results and Discussion

3.1.Study Population

A total number of(45) 30 specimens were collected from all
(serum ) pregnant married women and checked up for colonization with
(M.hominis, M.genitalium and U.urealyticum) were selected from
patients diagnosed by laboratory with urinary genital tract infections
(UGTIs), who attended the Teaching Hospital of Maternity and children
Hospital and Private Clinics in Babylon province, during 3 months from
January to march , 2023 . (15)control samples which were apparently
(Health women) pregnant(married).The specimens percentage compared
with control. A total number of (30) patients were distributed into three
age groups (20-29) yearl0 patients, (30 — 39) yearlQ patients , (40 —
49) year10 patients.
3.2.Concentration immunological parameters

3.2.1. Concentration of IgA mg/dl in patients and control
The table (3-1) show concentration of IgA mg/dl in patients and
control significant difference at p value (0.018%)
In this study ,it was found that Mean + SD in patient (370.28 + 136.82)less
than control (456.28 + 60.88) .
Table (3-1):Concentration of IgA mg/dl in patients and control

IgA mg/dl P. Value of T -
N Mean + SD. Patient
— (0.018%)

(* ) mean significant difference in comparison with control at the 0.05
level
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3.2.2. Concentration of IgG mg/dl in patients and control

The table (3-2) show concentration of IgG mg/dl in patients and
control significant difference at p value (0.000**)

In this study, it was found that Mean + SD in patient (2595.49 +
708.37)higher than control(2000.67 + 266.82).

Table (3-2):Concentration of IgGmg/dlin patients and control

1gG mg/dl P. Value of T -
Mean * SD. Patient

— (0.000%*)

(** ) mean significant difference in comparison with control at the 0.01
level

3.2.3.Concentration of IgM mg/dl in patients and control

The table (3-3) show concentration of IgM mg/dl in patients and
control significant difference at p value (0.024*)

In this study, it was found that Mean + SD in patient (285.0 + 80.72)less
than control (327.0 + 38.53).

Table (3-3):Concentration of IgM mg/dl in patients and control

IgM mg/dI P. Value of T -
N Mean + SD. Patient
= | (0.024*)

(* ) mean significant difference in comparison with control at the 0.05
level




Chapter Three Results and Discussion

This result is comparable with result of previous studies done show not
resemble with result study In 2007, a Swedish study compared serum
M.genitalium antibodies of pregnant female patients with EP and found
an antibody positive rate of 18% in EP patients compared with 15% in
controls, indicating no significant correlation between M.genitalium
antibodies and EP (Jurstrand et al., 2007).Interestingly, another Swedish
study in 2015 used the M. genitalium serological patient to assess
differences in M. genitalium antibodies between infertile and pregnant
women the results showing that the rate of M. genitalium positive serum
IgG levels in infertile women was 5.4% relative to 1.6% in the control
group (ldahl et al., 2015).

3.2.4.Concentration of C3 mg/dl in patients and control

The table (3-4) show concentration of C3 mg/dl in patients and
control not significant difference at p value (0.441). In this study, it was
found that Mean = SD in patients(220.95 + 38.77)higher than control
(186.62 + 38.96).

Table (3-4):Concentration of C3 mg/dl in patients and control

C3 my/dl P. Value of T —
N Mean + SD. Patient
- | (0.441)

3.2.5.Concentration of C4 mg/dl in patients and control

The table (3-5) show concentration of C4 mg/dl in patients and
control significant difference at p value (0.001**)
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In this study, it was found that Mean £ SDin patients(59.63 + 23.74)
higher than control (44.36 + 6.76).

Table(3-5): Concentration of C4 mg/dl in patients and control

C4 mg/dl P. Value of T —
N Mean = SD. Patient
= : (0.001**)

(** ) mean significant difference in comparison with control at the 0.01
level

This result is comparable with result of previous studies done
show not resemble with result study immunological findings included the
determination of serum levels of 1gG, IgM, IgA and complement protein
C3 and C4. Results showed that IgG and IgA concentrations significantly
increased (1311.13 £ 72.54 and 279 * 21.31) respectively in UTI patients
in comparison to the healthy control group which was 1089.88 + 37.33
and 117.611 + 4.19 respectively, While IgM concentrations were
increased non significantly in UTI patients (153.331 = 6.45) in
comparison to healthy control (145.2 + 13.49). Complement components
C3 showed a significant increase in UTI patients with mean values of
125.95 £ 6.22 compared to the control group with mean values of 55.191
+ 9.64, while C4 showed statically non-significant among UTI patients in
comparison with the control group (35.195 + 2.34 and 34.371 = 1.22)
respectively.(Al Otraqgchiet al .,2021).

The levels of serum IgM, IgG, complement C3 and C4 in the
disease group were notably higher than those in the control group, and
IgA levels were notably lower than those in the control group, and the

above indexes showed statistical difference between severe and mild to

15
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moderate Mycoplasma pneumonia(P<0.05). Compared with mild to
moderate Mycoplasma pneumonia group, the predicted values of
FEV1/FVC and FEV1% in severe mycoplasma pneumonia group were
notably reduced (P<0.05). Correlation betweenFEV1/FVC and the
detection indexes was analyzed by Spear son method. Pulmonary
function of patients with Mycoplasma pneumonia was negatively
correlated with serum IgM, IgG, C3 and C4 levels, and positively
correlated with IgA levels. ROC curve showed that detection of IgM,
IgA, 1gG and complement C3 and C4 and their combination could reveal
the severity of Mycoplasma pneumonia.( Zhu et al .,2020). Studies on the
pathogenesis of Mycoplasma pneumonia have revealed that Ig is an
important active substance involved in humoral immune response. After
Mycoplasma pneumonia infection occurs in the body, IgM, IgA and 1gG
are secreted and released into the blood by cells due to the induction
effect, which changes the antigen structure of the body, leading to
damage of the immune function of the body and multiple organs of the
body (Kumar et al .,2018). Complement C3 and C4 are the most common
immunologically active substances in the complement activation
pathway. Mycoplasma pneumonia infection can activate the body to
promote the infiltration and activation of immune cells, and finally trigger
autoimmune injury to the body (Miklaszewska etal .,2016). The
comparative study of the changes of detection indexes in this experiment
between normal subjects and patients with Mycoplasma pneumonia
showed that the serum IgM, IgG, complement C3 and C4 levels were
higher and IgA levels were lower in patients with mycoplasma
pneumonia. Mycoplasma pneumonia infection leads to the formation of
immune complexes and a series of immune response reactions. It

activates complement alteration and lysis (bacteria and cells) and other

16
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effects. Cell-mediated antibodies can exhibit cytotoxic effects and have

the effect of killing and destroying infected target cells (Gaoetal .,2018).

3.2.6.Correlation among systemic immunity parameters for patients

The table (3-6) show Correlation among in systemic immunity
parameters for patients. In this study, it was found positive correlation in
IgG (0.385*)and negative correlation in IgM (- 0.441)with IgA. And
show positive correlation in IgM with 1gG (0.191).Correlation C3 with
IgA and IgG is negative correlation (- 0.233 , - 0.286 ) and positive
correlation with IgM (0.262).Correlation C4 with IgA and 1gG is negative
correlation (- 0.260 , - 0.156 ) and positive correlation with IgM
(0.348).Correlation C4with C3 show positive correlation (0.370%).

Table (3-6): Correlation Among in Systemic Immunity Parameters
for Patients

--W-
Results

(TS S_——

(ST I N [ S —

*Significant at 0.05
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Conclusions:

1- The present study according to immunological parameters
indicated that the patients with UGTIs due to mycoplasmas
infection had significantly increasing IgA, IgM, IgG ,C4

2- Not significant C3increasing.

Recommendations :

1- Studying other immunological parameters for UGTIs and its role in

the diagnosis of infection with mycoplasmas is recommended.

2- It is necessary to use different methods to diagnosis infection.
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