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During infection with Trichomonas vaginalis, immune cells,
antimicrobial peptides, cytokines, chemokines, and adaptive
immunity evolve in the reproductive tract, and a pro-inflammatory
response is generated to eliminate this invading extracellular
pathogen.

This case-control study aimed to evaluate some immunologic
parameters (IgM, 19G,II-33, IL-37) in women infected with
Trichomonas vaginalis parasite.

The current study was conducted on (45) women with
Trichomoniasis who visited Al-Batoul Teaching Hospital and private
gynecology clinics in Baqubah, Diyala Governorate, during the

period from November 2023 to July 2024. The study also included
(45) healthy uninfected women as a control group. Estimation the
levels of immunoglobulins IgM, IgG and interleukins IL-33, IL-37
were carried out using the Enzyme linked immuno sorbent assay
technique (ELISA).

There was a highly significant increase in the (mean+SD) of IgM and
IgG in women with Trichomoniasis (2.09+0.77) and (14.3216.67)
respectively compared to the mean +SD of these antibodies in
healthy women (0.07+0.12) and (0.23+0.13) respectively (p=0.00).
The results showed that there was a highly significant increase in the
mean +SD of IL-33 and IL-37 in women with trichomoniasis
(13.85£2.41) and (14.29+1.85) respectively compared to the
meanzSD of these interleukins in healthy women (0.56+0.73) and
(7.35+1.19) respectively (p=0.00).

It can be concluded from the current study that there was a highly
significant increase in the levels of IgM, IgG, IL-33 and IL-37 in
women infected with trichomoniasis.
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1- INTRODUCTION

Trichomonas vaginalis is the causative agent of trichomoniasis, a common human urogenital infection. It is
the most common, treatable, non-viral sexually transmitted disease (ST1) worldwide, with an estimated 156 million
cases among men and women aged 15-49 [1].
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Trichomonas vaginalis is endemic in Irag, where several epidemiological studies over the past decade in several
Iraqi cities, such as Baghdad, Kufa, Najaf, and Mosul, have confirmed positive diagnosis of infection among women
attending government hospitals [2,3]. Although infection rates are almost identical in men and women, prevalence
and symptoms are significantly higher in women (99 million cases in women compared to 11.5 million cases in
men) [1].

The most commonly used diagnostic methods include microscopic examination of vaginal wet swabs, which is
inexpensive but insensitive. Experienced technicians can easily diagnose only 48-68% of samples taken from
symptomatic women. Cultures of vaginal swabs on culture media increase the accuracy of diagnosis but take 3-5
days[4]. Various techniques have been used to identify and detect Trichomonas vaginalis, including monoclonal
antibody binding antigenic profiling and real-time polymerase chain reaction (RT-PCR) [5].

The host-parasite interaction in trichomoniasis is complex. It depends on the host immune response to the
trichomoniasis and the virulence factors of the parasite. This leads to pathological consequences through the escape
of the parasite from the permanent physical barrier of the female reproductive tract after effective cell adhesion of
the parasite to epithelial cells and successful destruction and phagocytosis of target cells, resulting in chronic
infection. The active or passive immune response of T cells of the infected host plays a vital role in controlling or
exacerbating trichomoniasis [6].

Cytokines, including interleukins, are a large group of proteins, including peptides and glycoproteins, secreted by
specific cells in the immune system. They are produced throughout the body by various immune cells. The high
levels of leukocyte chemoattractant protein (LCP) in symptomatic individuals with Trichomonas vaginalis are due
to the host response to parasite antigens and the activation of LCP-producing cells, namely mast cells. Mast cells are
known to rapidly secrete potent inflammatory mediators, such as chemokines and histamines, in response to
Trichomonas vaginalis infection [7].

1. Materials and methods

The current study was conducted on women with Trichomoniasis after confirming their diagnosis by examining their
vaginal swabs. The infected women visited Al-Batoul Teaching Hospital and private gynecology clinics in Baqubah,
Diyala Governorate, during the period from November 2023 to July 2024. Pregnant women were excluded from this
study.

In this study, 5 ml venous blood was taken and put in gel-containing tubes and left at room temperature (20-25°C)
for 10 to 15 minutes to allow the blood to clot, then centrifuged for 15 minutes at 3,000 rpm to obtain serum, which
was placed in Eppendorf tubes and stored at -20°C until later serum IgM , 1gG, IL-33 interleukin IL-37 were
measured using ELISA.

2.1 Statistical analysis

In this study, the Statistical Package for Social Sciences (SPSS-25) was used for statistical analysis. The data were
normally distributed and expressed as (mean + SD). An independent sample t-test and one-way analysis of variance
(ANOVA) were used to compare between groups.

2. RESULTS

The current study included (90) women divided into two groups, the first group included (45) patients
infected with Trichomonas vaginalis, their ages ranged between (19-43) years with an average of (32) years. The
second group included the control group or uninfected women (healthy) with (45) women whose ages ranged
between (34-43) years with average of (34) years. The results showed that the highest percentage of Trichomonas
vaginalis infections (14%) occurred among women in the age group (<25) years and the lowest percentage of
infections (7%) occurred among women in the age group (26-30) years, as shown in table (1).
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Table 1. Distribution of study groups according to age

Cases <25 years 26-30 years 31-35 years 36-40 years | >41 years
Infected 14% 7% 10% 10% 9%
Control 10% 6% 8% 11% 15%
Total 24% 13% 18% 21% 24%

The results in table (2) showed that there was a highly significant increase in the mean and standard deviation of
IgM antibody in women with Trichomoniasis (2.09£0.77) compared to the mean and standard deviation of this
antibody in healthy women (0.07£0.12) (p=0.00). The results in table (2) also showed a highly significant increase in
the mean and standard deviation of IgG antibody in women with Trichomoniasis (14.32+6.67) compared to the
mean and standard deviation of this antibody in the control group (0.23+0.13) (p=0.00).

Table 2. Mean and SD of immunoglobulins (IgM and 1gG) among the study groups

Antibody type mean=SD Infected | mean+SD Controls P value
women

IgM (2.09+0.77) (0.07+0.12) 0.00**

IeG (14.32+6.67) (0.13+0.23) 0.00%*

**There are significant differences at a significance level of 0.01

Data in table (3) revealed that there was a highly significant increase in the mean+SD of interlukin-33 and
interleukin-37 in women infected with trichomoniasis (13.85+2.41) and (14.29+1.85) respectively compared to the
mean+SD of these interleukins in healthy controls (0.56+0.73) and (7.35+1.19) respectively (p=0.00).

Table 3. Mean and SD of interlukins (IL-33 and IL-37) among the study groups

Interleukin mean+SD Infected women mean+SD Controls P value
IL-33 (13.85+£2.41) (0.56+0.73)
1L-37 (14.29+1.85) (7.35+1.19) 0.00**

**There are significant differences at a significance level of 0.01

3. DISCUSSION

The current study was conducted on (45) women with Trichomoniasis and (45) healthy uninfected women
as a control group. Our results showed that the higher infection rate occurred in the age group (<25) years and the
lowest percentage of infections occurred among women in the age group (26-30) years, and this result agreed with
Sutton et al [8] who showed a higher rate of infection among young women with the age of (18—25) years and also
agreed with Tine et al.'s study [9] who showed that women under 25 were the most affected. However, our results
didn’t agree with Younis and Elamami who observed that trichomoniasis was higher in the age group more than 40
years [10].

As for the emergence of high rates of infection in young women (<25) years, it may be attributed to sexual activity
and the high concentration of sex hormones, in addition to the increase in glycogen, which causes the pH to shift to
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the base. Also, the high rates of infection in middle-aged women may have been due to previous infections that were
cured and the antibodies to the parasite remained [11].

With regard to immunoglobulins (IgM and 1gG), our results revealed a highly significant increase in their levels in
women infected with Trichomonas vaginalis. These results were in agreement with the study of [11], who confirmed
the increased levels of IgM and 1gG in women infected with trichomniasis. Moreover, in the last 40 years the
presence of anti-T. vaginalis antibodies (IgA, IgM, and IgG, and its subclasses) in serum and cervicovaginal
secretions has been demonstrated by radioimmunoassay, ELISA, and immunofluorescence methods [12].

Immune variables play an important role in maintaining human health. Infection with some parasites and changes in
these variables can lead to a variety of symptoms, leading to increased production of immune cells suchas Band T
lymphocytes. This also leads to increased levels of antibodies such as 1gG and IgM [13].

The understanding of the mechanisms involved in the interaction between T. vaginalis and the host immune
response may contribute to the development of new targets to fight the parasite [14].

IgM s the first type of antibody secreted during the primary immune response, and therefore its presence in plasma
is considered a diagnostic method. It indicates the presence of a recent infection, and due to the multiple binding
sites for antigens, it has a high ability to coagulate antigens [15].

IgG is the most abundant type of antibody in plasma, as it represents 80-70% of all antibodies. It is characterized by
its ease and speed of movement in cells because it is smaller in size and more abundant. It protects various types of
disease causes such as bacteria, viruses, fungi, and toxins [16].

IL-33 is a polymorphic cytokine of the IL-1 family that is gaining significant attention due to its important role in
chronic inflammatory and autoimmune diseases. 1L33 is also associated with injuries, trauma, autoimmune diseases,
respiratory diseases, gastrointestinal diseases, central nervous system diseases, cardiovascular diseases, and other
diseases. Therefore, understanding the key factors that influence 1L-33 signaling and its potential role in immune
and inflammatory diseases is crucial for scientific studies and clinical treatment [17].

Among the cytokines is IL-37 and its immunological role in viral, bacterial and fungal infections has received
increasing attention [18].

Functionally, 1L-37 is an anti-inflammatory cytokine that has inhibitory effects on inflammatory responses by
affecting the production of pro-inflammatory cytokines [19]. Because of this immune function, IL-37 has been
indicated to play a key role in the pathogenesis of a variety of inflammatory and autoimmune diseases, and in fact,
dysregulated expression of IL-37 has been reported under these conditions. Besides, the anti-viral, anti-bacterial and
anti-fungal properties of IL-37 have also been recognized [18].

4. CONCLUSION

It can be concluded from the current study the highest percentage of Trichomonas vaginalis infections
occurred among women in the age group (<25) years and the lowest percentage of infections occurred among
women in the age group (26-30) years. There was a highly significant increase in the levels of IgM, IgG, IL-33 and
IL-37 in women infected with trichomoniasis in comparison with the healthy uninfected women.

REFERENCES

[1] Rowley, J., Vander Hoorn, S., Korenromp, E., Low, N., Unemo, M., Abu-Raddad, L. J., & Taylor, M. M.
(2019). Chlamydia, gonorrhoea, trichomoniasis and syphilis: Global prevalence and incidence estimates,
2016. Bulletin of the World Health Organization, 97(8), 548-562. https://doi.org/10.2471/BL.T.18.228486

[2] Al-Hadraawy, S. K., Al-Kafagy, S. M. M., & Al-Hadraawy, K. A. (2014). Molecular and immunological
study for detection of IL-6 in men infected with Trichomonas vaginalis parasite in Al-Najaf province, Iraqg.
Al-Qadisiya Medical Journal, 10(8), 144-148.

[3] Saheb, E. J., Kuba, R. H., Zghair, K. H., & Musa, I. (2016). A comparison between trichomoniasis
infection and other vaginal infection among females in Baghdad Governorate, Irag. Iragi Journal of
Science, 57(1C), 545-551.


https://doi.org/10.2471/BLT.18.228486

Dijlah Journal of Medical Sciences (DJMS) Special Issue, September, 2025, pp. 1-5
P-ISSN: 3078-3178, E-ISSN: 3078-8625, paper ID: 01

[4] Patil, M. J., Nagamoti, J. M., & Metgud, S. C. (2012). Diagnosis of Trichomonas vaginalis from vaginal
specimens by wet mount microscopy, InPouch TV culture system, and PCR. Journal of Global Infectious
Diseases, 4(1), 22-25. https://doi.org/10.4103/0974-777X.93754

[5] Vaca, G. B. B. (2020). Topical use of monoclonal antibodies as a multipurpose prevention technology
offering contraception and decreased transmission of HIV-1 and Trichomonas vaginalis (Doctoral
dissertation, Boston University). Boston University.

[6] Nemati, M., Malla, N., Yadav, M., Khorramdelazad, H., & Jafarzadeh, A. (2018). Humoral and cell
mediated immune response against trichomoniasis. Parasite Immunology, 40(3), e12516.
https://doi.org/10.1111/pim.12516

[7]1 Younis, M. (2024). Trichomonas vaginalis parasite and its relationship with some inflammatory cytokines.
Journal of Science in Medicine and Life, 2(3).

[8] Sutton, M., Sternberg, M., Koumans, E. H., McQuillan, G., Berman, S., & Markowitz, L. (2007). The
prevalence of Trichomonas vaginalis infection among reproductive-age women in the United States, 2001—
2004. Clinical Infectious Diseases, 45(10), 1319-1326. https://doi.org/10.1086/522532

[9] Tine, R. C., Dia, L., Sylla, K., Sow, D., Lelo, S., & Ndour, C. T. (2019). Trichomonas vaginalis and
Mycoplasma infections among women with vaginal discharge at Fann Teaching Hospital in Senegal.
Tropical Parasitology, 9(1), 45-53. https://doi.org/10.4103/tp.TP_35 18

[10] Younis, E., & Elamami, A. (2016). Trichomonas vaginalis infection in women with type 2 diabetes mellitus
and vaginal discharge in Benghazi, Libya. Ibnosina Journal of Medicine and Biomedical Sciences, 8(4),
109-113. https://doi.org/10.4103/1947-489X.210128

[11] Alardi, M. (2021). Seroprevalence and risk factors of Trichomonas vaginalis among couples in Al-Hamza
City, Irag. Al-Kufa University Journal for Biology, 13, 35-44.

[12]Malla, N., Goyal, K., Dhanda, R. S., & Yadav, M. (2014). Immunity in urogenital protozoa. Parasite
Immunology, 36(8), 400-408. https://doi.org/10.1111/pim.12100

[13] Saab, H., Zangana, A., & Al-Doori, A. (2024). The effect of infection with some intestinal parasites on
some immune parameters. International Journal of Pharmaceutical and Bio-Medical Science, 4(3).
https://doi.org/10.47191/ijpbms/v4-i3-16

[14]Bongiorni Galego, G., & Tasca, T. (2023). Infinity war: Trichomonas vaginalis and interactions with host
immune response. Microbial Cell, 10(5), 103-116. https://doi.org/10.15698/mic2023.05.791

[15] Michaud, E., Mastrandrea, C., Rochereau, N., & Paul, S. (2020). Human secretory IgM: An elusive player
in mucosal immunity. Trends in Immunology, 41(2), 141-156. https://doi.org/10.1016/j.it.2019.12.005

[16] Dekkers, G., Rispens, T., & Vidarsson, G. (2018). Novel concepts of altered immunoglobulin G
galactosylation in autoimmune diseases. Frontiers in Immunology, 9, 553.
https://doi.org/10.3389/fimmu.2018.00553

[17]Rai, V., Dilisio, M. F., Samadi, F., & Agrawal, D. K. (2022). Counteractive effects of 1L-33 and IL-37 on
inflammation in osteoarthritis. International Journal of Environmental Research and Public Health, 19(9),
5690. https://doi.org/10.3390/ijerph19095690

[18] Allam, G., Gaber, A. M., Othman, S. I., & Abdel-Moneim, A. (2020). The potential role of interleukin-37
in infectious diseases. International Reviews of Immunology, 39(1), 3-10.
https://doi.org/10.1080/08830185.2019.1709272

[19]Jia, H., Liu, J., & Han, B. (2018). Reviews of interleukin-37: Functions, receptors, and roles in diseases.
BioMed Research International, 2018, 3058640. https://doi.org/10.1155/2018/3058640



https://doi.org/10.4103/0974-777X.93754
https://doi.org/10.1111/pim.12516
https://doi.org/10.1086/522532
https://doi.org/10.4103/tp.TP_35_18
https://doi.org/10.4103/1947-489X.210128
https://doi.org/10.1111/pim.12100
https://doi.org/10.47191/ijpbms/v4-i3-16
https://doi.org/10.15698/mic2023.05.791
https://doi.org/10.1016/j.it.2019.12.005
https://doi.org/10.3389/fimmu.2018.00553
https://doi.org/10.3390/ijerph19095690
https://doi.org/10.1080/08830185.2019.1709272
https://doi.org/10.1155/2018/3058640

