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ABSTRACT
The study examined changes in serum immunoglobulins in women with precancerous
cervical lesions. Cervical cancer in women is characterized by a severe course, poor treatment
efficacy, and often fatal outcome. Precancerous cervical diseases have been proven to be among the
main risk factors for this medical and socio-economic problem[1]. Therefore, it is advisable to have
biological markers and clinical laboratory criteria that clearly identify the disease. Taking into
account the above, this study aimed to conduct a comparative investigation of the serum
concentrations of humoral immune factors in women with precancerous cervical conditions.
Keywords: immunoglobulin, humoral immunity, biological marker, humoral factor, plasma
cells.

Ha3zapos b.b., Kapumosa H.H.
Byxapckuii rocyiapcTBeHHBIN MEIUIIMHCKUN HHCTUTYT, Byxapa, Y30ekucran

CPABHUTEJIBHBIE PE3YJbTATHI UCCIAEJOBAHUN COAEPXKAHUS
HUMMYHOI'JIOBYJIMHOB B CBIBOPOTKE KPOBHU KEHIIIUH C OITYXOJISAMU
NPEIEPBUKAJIBHOM OBJIACTH

AHHOTALUA
B uccrnenoBanuy M3y4anauch U3MEHEHUS! CHIBOPOTOYHBIX MMMYHOTJIOOYJIMHOB Y SKEHIIHH C
MPEJPaKOBBIMU 3200JI€BaHUAMU IIEHKN MaTKH. Pak MIEHKN MaTKU y JKEHIIUH OTINYAETCS TSDKEIbIM
Te4eHUueM, HU3KOH 3(()EeKTUBHOCTHIO JIEYEHHMS U YACTO 3aKAHYMBAETCS JICTAJIBHBIM HCXOJOM.
JlokazaHo, 4TO MpeapakoBble 3a00J€BaHUS LIEWKU MATKU SBJISIOTCA OJHMMH M3 OCHOBHBIX
(bakTOpOB pUCKa 3TOM MEAUIMHCKOW M COLMAIbHO-IKOHOMHUYECKOW mpobieMbl. Takum oOpazom,
1es1eco00pa3Ho  HalMyue OWOJIOTMYECKUX MapKepOB U KIMHUKO-TAa0OpaTOPHBIX KpPUTEPHUEB,
MO3BOJISIOMIMX OJHO3HAYHO WACHTU(HUIIMPOBATH JaHHOE 3a00JIeBaHUE. YUHUTHIBAS BBILIECKa3aHHOE,
LEJIbI0 UCCIIEI0OBaHMsI ObUIO MPOBEJCHNUE CPAaBHUTEIBHOTO M3YUYECHUSI KOHLEHTPAMHA TYMOPAJIbHBIX
(akTOpOB MMMYHHUTETa B CHIBOPOTKE KpPOBH JKEHIIMH C IPEAPAKOBBIMH COCTOSHUSMH IIEHKU
MAaTKH.
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PRESERVIKAL HUDUDNING O'SMALARI BO'LGAN AYOLLARNING QON
ZARDOBIDAGI IMMUNOGLOBULIN TARKIBINI O'RGANISHNING QIYOSIY
NATIJALARI.

REZYUME
Tadgigotda bachadon bo'yni saratonidan oldingi lezyonlari bo'lgan ayollarda sarum
immunoglobulinlaridagi o'zgarishlar o'rganildi. Ayollarda bachadon bo'yni saratoni og'ir kurs, past
davolash samaradorligi bilan tavsiflanadi va ko'pincha o'limga olib keladi. Bachadon bo'yni
saratonidan oldingi shikastlanishlar ushbu tibbiy va ijtimoiy-igtisodiy muammoning asosiy xavf
omillaridan biri ekanligi isbotlangan. Shuning uchun bu kasallikni aniq aniglash uchun biologik
belgilar va klinik laboratoriya mezonlarining mavjudligi juda muhimdir. Yuqoridagilarni hisobga
olgan holda, tadgigotning magsadi bachadon bo'yni prekanseroz kasalliklari bo'lgan ayollarning qon
zardobidagi gumoral immunitet omillarining kontsentratsiyasini giyosiy o'rganish edi.
Kalit so'zlar: immunoglobulin, gumoral immunitet, biologik marker, gumoral omil, plazma
hujayralari.

Introduction: Cervical cancer in women is distinguished by a severe course, low treatment
success, and frequent fatal outcomes. It has been shown that precancerous conditions of the cervix
are among the key risk factors for this medical and socio-economic issue[3,10]. Thus, early
detection and uncomplicated treatment of precancerous cervical conditions are of great importance.
A variety of diagnostic methods are recommended and must be under continuous monitoring.
However, one of the biggest challenges is initial detection, because women who consider
themselves healthy and have no pain or discomfort symptoms are unlikely to seek medical help.
This situation is also influenced by cultural and social factors; the problem of timely medical
consultation remains a leading issue[2,4].

In many cases, precancerous cervical lesions are detected incidentally during a primary
medical visit for another issue. Therefore, it is reasonable to develop and utilize biological markers
and clinical laboratory criteria that would definitively diagnose this condition[3,8].

The immune system is one of the most sensitive systems in the body with respect to early
pathological changes. Its immunocompetent cells and humoral immune factors respond to ongoing
asymptomatic, subclinical conditions with quantitative and qualitative changes. It has been shown
that shifts in their quantities and balance can indicate the presence of pre-disease states in the
organism[10,4].

Taking the above into account, the objective of this research was set to comparatively study
the serum concentrations of humoral immune factors in women with precancerous cervical lesions.

Materials and Methods. A total of 252 women of various ages were enrolled in the clinical
study. Immunological investigations were performed on 76 of these patients; 15 healthy women
with no detected cervical pre-cancerous or cancerous conditions were included as the control group.

All  participants were divided into four representative study  groups:
- Group 1 (n=23): Women diagnosed with precancerous cervical lesions (dysplastic process) who
had not received any treatment.
- Group 2 (n=26): Women with precancerous cervical lesions (dysplastic process) who received
conservative treatment.
- Group 3 (n=26): Women with early-stage cervical cancer (stage 0-1) who underwent radiation
and chemotherapy.
- Group 4 (Control, n=15): Healthy women in whom no precancerous or cancerous cervical
lesions were observed during the study period.
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The serum concentration of IgA was determined using ELISA test kits from Vector Best
(Novosibirsk, Russia). IgM, 1gG, and IgE were measured using ELISA test kits from Xema
(Moscow, Russia). Enzyme-linked immunosorbent assays were carried out on a MR-96A analyzer
(Mindray Co. Ltd, China) manufactured in 2022.

The obtained data were statistically processed using standard methods of variance statistics
with the Excel software. The arithmetic mean (M) and standard error of mean (m) were calculated.
Differences were evaluated for statistical significance using the Fisher—Student criterion (P).

Results. Serum levels of all measured immunoglobulins in the patient groups were
significantly higher than in healthy women (P<0.05 to P<0.001), although all values remained
within the upper reference ranges (P>0.05). This suggests that, while these pathologies induce
significant changes in immunoglobulin concentrations, the overall immune response activation
remains relatively low. Nevertheless, the findings indicate that these immune proteins can respond
to even minimal antigenic stimulation.

Table 1
Serum immunoglobulin parameters in women with precancerous cervical lesions
(untreated)
Immunoglobulin Healthy women, n=15 | Group 1 (dysplasia, no treatment), n=23
IgA (g/L) (ref 0.9-5.0) 3.35+0.33 6.05 + 0.35* 1
IgM (g/L) (ref 0.7-3.7) 2.41 +0.22 4.21 £ 0.34* 1
19G (g/L) (ref 9-20) 15.05 + 0.62 18.76 + 0.65* 1
IgE (pg/mL) (ref 160-288) | 207.83 + 6.92 228.74 + 6.00* 1

Note: * — significant difference compared to healthy controls; 1 — direction of change
compared to controls.

Specifically, serum IgA in patients averaged 6.05+£0.35 g/L, which was 1.81-fold higher
than in healthy women (3.35£0.33 g/L, P<0.001). This elevation is consistent with the known
function of IgA. IgA is abundantly present in serum and primarily produced on mucous membranes
in the form of secretory IgA, constituting the first line of defense against antigens. The secretory
component protects IgA from degradation. Considering the impact of human papillomavirus (HPV)
on the genital tract, the increased IgA likely reflects an immune response to the virus; alterations in
the vaginal microbiota under HPV influence may also support the elevated production of IgA (both
in serum and as sIgA on mucosal surfaces).

IgM, another key immunoglobulin, has a large pentameric structure with 10 antigen-binding
sites, making it crucial in the primary immune response. Due to its large molecular size, IgM is
produced in smaller quantities, normally resulting in the lowest baseline concentration in blood. In
this study, however, IgM levels in patients showed a statistically significant increase (1.75-fold
compared to healthy controls; see Table 2).

Table 2
Immunoglobulin concentrations in the serum of women with precancerous cervical
lesions (treated and untreated)

Control, Group 1 (no treatment), | Group 2 (treatment),
Immunoglobulin n=15 n=23 n=26
IgA (g/L) (0.9-5.0) 3.35+0.33 6.05 + 0.35* 1 3.13+0.15 &
IgM (g/L) (0.7-3.7) 2.41 +0.22 4.21 £0.34* 1 2.98+0.10 &
19G (g/L) (9-20) 15.05+0.62 | 18.76 + 0.65* 1 15.15+0.47 <
IgE  (pg/mL) (160- | 207.83 £6.92 | 228.74 + 6.00* 1 276.10 £9.41* 1+~
288)

Note: * — significant difference from control; » — significant difference from Group 1; 1/]
— direction of change; «» — no significant difference.

From Table 2, it is clear that the groups differ significantly. All parameters in Group 1 were
significantly elevated relative to the control (P<0.05-P<0.001), whereas in Group 2 (post-treatment)
these parameters approached the control values and did not differ significantly from them (except
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for IgE). Notably, IgA levels in Groups 2 and control were not significantly different (3.35+£0.33 vs.
3.13+0.15 g/L, P>0.05). Compared to Group 1, treated patients (Group 2) showed a significant
1.93-fold decrease in IgA (6.05+0.35 vs. 3.13+0.15 g/L, P<0.001), demonstrating a clear effect of
treatment on this immunoglobulin. A similar pattern was observed for IgM: in Group 1 it was
significantly higher than normal (1.75-fold, P<0.05), whereas in Group 2 it fell back to near the
control level (2.98+£0.10 vs. 2.41+0.22 g/L, P>0.05); the relative decrease was 1.41-fold (P<0.05).

1gG changes were analogous: in controls it was 15.05+£0.62 g/L, while for patients in Groups
1 and 2 it was 18.76x+0.65 g/L and 15.15+0.47 g/L, respectively. The difference between control
and Group 2 was not statistically significant (P>0.05), whereas between Group 1 and Group 2 it
was significant — Group 2’s 1gG level was 1.24 times lower than Group 1’s (P<0.05). Thus, the
three main immunoglobulin classes (IgA, IgM, IgG) showed similar directional changes across
groups, whereas IgE behaved differently.

Serum IgE in patient groups continued to rise even after treatment. In the control group it
was 207.831£6.92 pg/mL, in Group 1 it rose by a factor of 1.10 (228.74+6.00 pg/mL, P<0.05), and in
Group 2 it further increased to 276.10+9.41 pg/mL (a 1.33-fold rise vs. control, P<0.05). Group 1
patients with dysplasia showed uniform increases in all immunoglobulins, while Group 2 patients
(after treatment) exhibited pronounced quantitative rebalancing.

Next, the levels of women with dysplasia (Groups 1-2) were compared to those with early-
stage cervical cancer (Group 3, stage 0-1). The comparative results are shown in Table 3.

Table 3
Comparative levels of immunoglobulins in the serum of healthy women and women
with precancerous cervical lesions (dysplasia) and with early-stage cervical cancer

Control Group 1, n=23 | Group 2, n=26| Group 3, n=26 (0—
Immunoglobulin (mean = SE) | (dysplasia) (post-treatment) | stage cancer)
IgA (g/L) (0.9-5.0) | 3.35 + 0.33 | 6.05+0.35* 1 3.13£0.15 &N 1.80 £ 0.17* | 70
(1)

IgM  (g/L) (0.7- | 241 + 022|4.21+034*7 |298+£0.10 >~ | 1.69%0.14* |~
3.7) (1)

IgG (g/L) (9-20) | 15.05 + 0.62 | 18.76 £ 0.65* 7 | 15.15+ 0.47 <>/~ | 8.94 + 0.48* | ~°
(1)

IgE (pg/mL) (160— | 207.83  + | 228.74 +6.00% 1 | 276.10 £ 9.41* 1~ | 2190.52 + 7.04 <> ©
288) 6.92 (1)

Note: * — significant difference from control; 1/| — direction of change; » — significant
difference from Group 1; ° — significant difference from Group 2; <» — no significant difference.

The data in Table 3 show that immunoglobulin levels changed in different ways across the
groups. The directions and magnitudes of change varied, reflecting the influence of antigenic
stimulation, disease stage, and treatment. Statistically significant differences between groups were
observed for most parameters (P<0.05-P<0.001). These changes are primarily associated with
disease progression and treatment impact.

Notably, patients in Group 3 (early-stage cancer) showed completely different
immunoglobulin profiles compared to Groups 1 and 2. The main immunoglobulin levels in Group 3
were significantly lower than in Groups 1 and 2 (P<0.05), except for IgE, where differences were
only partial, though the overall trend was similar. Importantly, women in Group 3 exhibited
significant decreases in all immunoglobulins not only compared to Groups 1 and 2 but also relative
to healthy controls (P<0.05).
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Discussion. In women with precancerous cervical conditions (dysplasia), serum
immunoglobulin levels were significantly elevated compared to healthy controls (P<0.05-P<0.001),
with the same direction of increase across all classes. However, the intensity of change differed: for
example, the increase in 1IgG was less pronounced than that of IgA and IgM. Specifically, IgA
increased 1.81-fold, IgM 1.75-fold, and 1gG 1.25-fold in patients relative to controls (all P<0.05—
P<0.001).

In untreated patients with dysplasia (Group 1), IgA, IgM, IgG, and IgE all rose significantly
(same direction, varying degrees). In treated patients (Group 2), these markers significantly
decreased (P<0.05) to reach levels comparable to healthy women, with no significant differences
remaining (except IgE). IgE was the only exception, continuing to rise even after therapy,
remaining significantly higher than in both healthy and untreated women.

These quantitative immunoglobulin changes and imbalances are likely linked to
inflammation associated with the dysplastic process and immune system activity. After standard
treatment, the marked decrease in immunoglobulin levels correlates with therapeutic success; the
persistent elevation of IgE may be explained by lack of antihistamine therapy and the increasing
allergic component of the inflammatory process.

Thus, significant increases in IgA, IgM, IgG, and IgE (1.10-1.81-fold) in dysplasia can
serve as diagnostic and treatment-response indicators, whereas their decline following radiation and
chemotherapy (up to 1.43-1.86-fold reductions relative to controls) can serve as prognostic markers
of treatment efficacy. We propose using these changes together with clinical symptoms and pre-
pathological diagnostics as combined diagnostic and prognostic biomarkers, which is a novel
recommendation from our study.

Conclusions

1. In women with precancerous cervical lesions, serum immunoglobulin levels showed
a uniform trend of increase, although the degree of change varied. Specifically, IgA was 1.81 times
higher than normal, IgM 1.75 times, and 1gG 1.25 times in patients (P<0.05-P<0.001).

2. In untreated women (dysplasia), IgA, IgM, 1gG, and IgE increased significantly,
whereas in treated women these indicators significantly decreased to reach control levels, with no
significant differences from controls. The exception was IgE, which continued to rise after
treatment (remaining significantly higher than in healthy and untreated women).

3. It was shown that the significant increases of IgA, IgM, 1gG, and IgE (1.10-1.81-
fold) in precancerous cervical conditions can be used as diagnostic and treatment-effect markers,
while their decreases during radiation and chemotherapy (up to 1.43-1.86-fold lower than normal)
serve as prognostic markers. Using these together with clinical symptoms and pre-cancer
diagnostics as combined diagnostic and prognostic biomarkers is recommended for the first time.
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