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Annotation: Background & aim: The
most frequent cause of cutaneous warts and
mucosal papillomas is the human papillomavirus
(HPV), and high-risk strains of the virus are
linked to the development of colorectal, genital,
and oropharyngeal cancers. Therefore, the
current study aims to detect the levels of some
physiological parameters and cytokines in
women infected with human papillomavirus.

Materials & methods: The study was conducted
at the Department of Biology, College of
Sciences, University of Kirkuk. The sample
included (240) Iragi women patients with
cervical diseases who attended Kirkuk Teaching
Hospital and private clinical in Kirkuk City from
February to June 2025.

Results: by using ELISA, it was found that the
number of infected women was 37 (15.4%) out
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of a total of 240. The highest infection rate was
found in the 20-30 age group, reaching 51.4%,
while the lowest infection rate was in the 41-50
age group, reaching 13.5%. The average age of
women was 33.7+13.29. The findings exhibited
the levels of some cytokines in HVP patients and
healthy women, where IL-10 levels in serum of
HVP patients (2.93 +0.46) demonstrated
significant (P<0.05) elevated compared with
control women (1.84 £0.17). the levels of IL-17
exhibited a significant (P<0.05) elevated in HVP
patients (254.3 £25.91) compared with healthy
women (165.1+15.08). the levels of tumor
necrosis factor o (TNF-a) exhibited significant
(P <0.05) elevated in HVP patients (3.04+0.53)
compared with healthy women (1.63+0.21).
Conclusions: The younger women are more
susceptible to HPV infection than other age
groups, and that HPV infection directly affects
the levels of certain cytokines that play an
important role in infection.

Keywords: HVP, cytokines,
interleukins, tumor necrosis factor, 1L-17.

Introduction

Sexually transmitted diseases such genital warts and cervical, anal, and oropharyngeal cancers
have been linked to the human papillomavirus (HPV). Of the more than 150 HPV genotypes, 13
have been linked to cervical cancer, with HPV genotypes 16 and 18 responsible for 50-60% of
instances of cervical intraepithelial neoplasia 2+ (CIN 2+) and 66% of all cervical cancer cases
[1, 2]. Although HPV infection is common, it is preventable. Of all the different types of HPV
infection, genital HPV is the most common form that is spread through sexual contact. Age at
first sexual contact and the number of sexual partners are major factors in many genital HPV
infections. In a study they did, Bosch F X et al. also reported this, noting that the HPV-DNA of
genital type increases in both males and girls when the number of sexual partners increases and
the first sexual encounter occurs at a younger age [3, 4]. The first host response is dependent on
tissue-innate immune components like myeloperoxidase (MPO) and mucosal lactoferrin (LF),
and it plays a role in the intercellular route of malignant cells that is triggered by apoptosis [5, 6].
The natural course of HPV infection of the uterine cervix is probably influenced by local
immune responses. An essential regulator of HPV transcription is cytokines [7]. The two primary
categories of cytokines in immune responses to infection are immunostimulating T helper 1
(Thl)-type cytokines and T helper 2 (Th2)-type cytokines. Thl-type cytokines, such as
interferon y and TNF-o, largely promote cell-mediated immunity, whereas Th2-type cytokines,
such as interleukin-6 (IL-6) and IL-10, primarily generate humoral immunity and are
immunoinhibitory for cell-mediated responses [8]. Cytokines are crucial for the immune system's
fight against HPV infection because they influence viral replication and divide the immune
system into Thl and Th2 patterns [9]. Viral clearance and inflammatory responses are
significantly influenced by TNF-a [10]. A significant factor in a successful Thl-type cellular
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immune response against HPV infection is IFN-y, which is released by Thl cells, cytotoxic T
cells, and activated natural killer cells [11]. Persistent HPV infection and HPV-related neoplasia
development may be linked to defective IFN-y production [12]. On the other hand, IL-6 and
oncogenic HPV infection might work in concert [13]. As cytokine expression in the cervical
milieu shifts, IL-10 may promote the persistence and advancement of HPV-related lesions under
dysplastic development [14]. Therefore, the current study aims to detect the levels of some
physiological parameters and cytokines in women infected with human papillomavirus.

Materials & methods

The study was conducted at the Department of Biology, College of Sciences, University of
Kirkuk. The sample included (240) Iragi women patients with cervical diseases who attended
Kirkuk Teaching Hospital and private clinical in Kirkuk City from February to June 2025. The
women who took part were informed about the study in their native tongue, and their written and
informed consent was acquired. Samples of blood were drawn from the vein, and serum was
extracted following centrifugation in accordance with standard protocol.

Inclusion criteria

The participants were married, sexually active, between the ages of 20 and 50, not pregnant, and
had never undergone a hysterectomy. These women arrived at OPD with symptoms of
infections, including post-coitus bleeding, intermittent bleeding, contact bleeding, vaginal
discharge, genital itching, and dyspareunia.

Exclusion criteria

The participants were vaccinated, pregnant, sexually naive, had undergone hysterectomies, and
had cervical cancer. Women who did not wish to participate were also excluded.

Measurements

» Human papillomavirus-16 (HPV-16): ELISA Kit (SUNLONG, China) uses Sandwich-
ELISA to measure HPV-16 in human serum and plasma.

» Intetlukin-1 beta (IL-10): ELISA Kit (SUNLONG, China) uses Sandwich-ELISA to measure
IL-10 in human serum and plasma.

» Intetlukin-17 (IL-17): ELISA Kit (SUNLONG, China) uses Sandwich-ELISA to measure IL-
17 in human serum and plasma.

» Tumor Necrosis Factor-o (TNF-o): ELISA Kit (SUNLONG, China) uses Sandwich-ELISA
to measure TNF-a in human serum and plasma.

Statistical analysis

SPSS 26.0 for Windows (Chicago, IL, USA) was used to gather, tabulate, and perform statistical
analysis on the data. Statistical significance (S) is defined as p < 0.05, whereas statistical non-
significant (NS) is defined as p > 0.05 [15, 16].

Results & Discussion

Table 1 shows the prevalence of HVP16 among women with cervical inflammation. Using
ELISA, it was found that the number of infected women was 37 (15.4%) out of a total of 240,
while the negative results were 203 (84.6%).
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Table 1. Prevalence of HVP16

Type +ve results -ve results Total P value
HVP6 37(15.4%) 203(84.6%) 240 0.001

According to the results of our prospective study, the community as a whole had a 15.4%
HPV16 prevalence, with the largest percentage occurring in people with high grade lesions
(HSIL). Infection rates were considerably greater among those who used natural contraceptives
than among those who used other methods, and half of the individuals with a history of
gonococcal infection tested positive for HPV-16. A 2009 study in Melbourne, Australia, found a
higher prevalence, showing that one of the high-risk HPV infections was present in 83.9% of
women having an abnormal pap smear [17]. However, a different study conducted in Turkey
revealed that the general HPV prevalence in women with abnormal pap smears was 36%, with
HPV 16 infection being the most prevalent [18]. Although it was not statistically significant, the
highest HPV frequency was found in people under 35 years. Women under 30 years old had a
higher risk of HPV infection, according to a UK study [19]. The second population group (UK)
may have received an earlier diagnosis and intervention, which could account for the
discrepancy between the two results.

Table 2 shows the prevalence of HVP16 according to age of women with cervical inflammation.
The highest infection rate was found in the 20-30 age group, reaching 51.4%, while the lowest
infection rate was in the 41-50 age group, reaching 13.5%. The average age of women was
33.7£13.29.

Table 2 shows the prevalence of HVP16 according to age of women

Age (years) No. %
20-30 19 51.4%
31-40 13 35.1%
41-50 5 13.5%
Total 37 100.0%

Because younger women were thought to be more sexually exposed and to have several partners,
their prevalence was higher [20, 21]. Similar to many previous findings, the HPV infection age-
specific pattern displayed a bimodal infection peak. Shortly after sexual beginning, HPV
infection at a younger age peaks [22]. As a result of their immature transformation zone, women
in their twenties and thirties are particularly vulnerable to HPV infection (Xu et al. Although
they may still test positive for HPV DNA, women 30 years of age or older who possess a mature,
stable transformation area are less likely to get infected with HPV again because of their long-
standing, continuous infection from the past that has not been immunely eliminated [23].
Similarly, HPV infection rates in the Chinese population ranged from 17.7 to 41.8% for each age
group. Women under the age of 20 had the highest frequency of HPV infection, with an infection
rate of 41.8%, followed by those over 60 with an infection rate of 22.9% and those between 20
and 29 with an infection rate of 21.1% [24]. As opposed to the current study, a population-based
survey conducted in Bangladesh revealed that the age-specific prevalence first declined for the
25-34 age group, then rose for the 35-44 age group, and finally declined for the over-45 age
group [25]. According to estimates, by the time they are 50 years old, over 80% of sexually
active women will have contracted genital HPV. In the Uttarakhand population, the age-wise
distribution revealed high-risk positive of 15.21% in the 15-35 age group, which is comparable
to our findings [26]. Women over 55 who started having intercourse at a young age were more
likely to contract HPV, according to Kadian LK et al. [27]. By using particular genotype
information, this age variance is important for rationalizing the recently proposed screening
programs and patient management protocols [21, 28].
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Table (2) show the levels of some cytokines in HVP patients and healthy women, where 1L-10
levels in serum of HVP patients (2.93 +0.46) demonstrated significant (P<0.05) elevated
compared with control women (1.84 £0.17), as shown in figure (1). the levels of IL-17 exhibited
a significant (P<0.05) elevated in HVP patients (254.3 £25.91) compared with healthy women
(165.1+£15.08), as shown in figure (2). the levels of TNF-a exhibited significant (P <0.05)
elevated in HVP patients (3.04+0.53) compared with healthy women (1.63+0.21), as shown in
figure (3).

Table (2): the levels of some cytokines in studied groups

Groups
Parameter Control (50) HVP (37) P-Value
IL-10 (ng/ml) 1.84 +0.17 2.93 +0.46 0.001
IL-17 (pg/l) 165.1+15.08 254.3 +25.91 0.001
TNF-o (ng/ml) 1.63+0.21 3.04+0.53 0.001
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Figure (1): IL-10 levels in patients and control. Figure (2): IL-17 levels in patients and control.
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Figure (3): TNF-a levels in patients and control.

The results showed that, in comparison to healthy people, patients had higher average levels of
TNFa and IL-10. Similar changes in cytokine expression were reported by Alazawy et al. in a
study on immune responses in patients with cervical cancer in Hawler City, Iraq [29]. Similar to
the results of our study, theirs also showed that the participants had considerably higher levels of
TNFo and IL-10. While the Human Papillomavirus (HPV) is undoubtedly a significant
contributor to the development of cervical cancer, it is important to recognize that squamous
intraepithelial lesions, which may or may not progress to cervical cancer, are also influenced by
other variables. In this context, one important anti-inflammatory factor that promotes
immunosuppression and aids in immune system evasion is interleukin 10 (IL-10) [30]. Although
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its exact function in cancer is still up for debate, IL-10 appears to rise in tandem with the
development of SIL and is even more prevalent in cervical malignancies. The progression of
HPV infection to SIL or cervical cancer may be aided by the cycle that favors an
immunosuppressive milieu in the cervix due to the interaction between HPV and IL10 [31]. One
cytokine that has both anti-tumor and tumor-promoting properties is TNF-a. Although it has
immune-boosting, antiviral, and anticancer effects, it has also been linked to tumor growth. TNF-
a secreted by tumor tissue can accelerate the initiation and progression of cancer, induce
angiogenesis, and encourage the proliferation of tumor cells [32]. In line with our findings, Li et
al. [33] came to the conclusion that HPV infection increases the release of IL-17 by activating
the signal transducer and activator of the transcription 3 pathway (Stat3). This is in line with the
positive feedback loop theory, which holds that HPV causes the release of IL-17, which in turn
promotes viral replication and keratinocyte proliferation [34]. Similarly, the mean serum IL-17
levels in the case group were 141.1 + 155.5 pg/ml and the control group were 49.97 + 22.36
pg/ml, with a significant difference (p < 0.001), according to Alkady et al. [35]. Compared to the
control group, the cases group's mean IL-17 was noticeably greater. In contrast to our research,
they found a non-significant negative connection (p > 0.05) between the number of lesions and
their duration with IL-17. Moreover, by disrupting cytolytic T-cell function, IL-17 prevents
efficient antiviral response and prolongs viral infection. This feedback loop, which is regulated
by IL-17, encourages viral persistence during viral infection, which aids in the pathophysiology
of virus-induced chronic illness [35]. We can therefore draw the conclusion that IL17-mediated
viral persistence and viral-induced IL17 production are part of a vicious cycle. The link between
HPV infection and elevated IL-17 levels is clearly supported by a recent trial in which patients
who received secukinumab for several months saw a significant reduction in cutaneous HPV
lesions [36].

Conclusions

The results of the current study showed that younger women are more susceptible to HPV
infection than other age groups, and that HPV infection directly affects the levels of certain
cytokines that play an important role in infection.
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