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Abstract


Background: Infants born too early are of public health concern since complications associated with preterm birth (PTB) are the leading cause of children's mortality and a major cause of morbidity and disability. Preterm prelabour rupture of membranes (PROM) occurs in 40% of all spontaneous preterm deliveries.

Objective: of this study was to determine antibodies of immunoglobulin (Ig) classes A and G to estradiol (E2), progesterone (Pg), benzo[a] pyrene (Bp) and their ratios in women with preterm PROM at 22+0-36+6 weeks of gestation.


Methods: This article focuses on the relationship of antibodies to steroid hormones, chemical carcinogen -Bp and preterm PROM. During prospective, comparative, analytical study the blood serum for the presence of antibodies of Ig classes A and G to E2, Pg and Bp from 149 pregnant women was taken. Group I consisted of 68 women with PROM at 22+0-36+6 weeks, group II-81 women without PROM at 22+0-36+6 weeks of gestation.


Results: The increased level of antibodies to E2, the ratio of IgA-Bp/IgA-Pg; IgA-E2/IgA-Pg and IgG-Bp/IgG-Pg was identified in women with PROM at 22+0-36+6 weeks of gestation.


Conclusion: Determination of antibodies and their relationship to estradiol, progesterone and benzo[a]pyrene probably can also be used to predict prelabour rupture of membranes in preterm period.
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Abbrevations:   Bp: Benzo[a]pyrene; BSA: Bovine serum albumin; EDCs: Endocrine disrupting chemicals; E2: Estradiol; ELISA: Enzyme-linked immunosorbent assay; Ig: Immunoglobulin; Pg: progesterone; PROM: Prelabour rupture of membranes; PTB: Preterm birth






Introduction



	Infants born too early are of public health concern since complications associated with preterm birth (PTB) are the leading cause of children's mortality and a major cause of morbidity and disability [1,2]. Preterm prelabour rupture of membranes (PROM) occurs in 40% of all spontaneous preterm deliveries. [3-6]. The proportion of PTB has no tendency to decrease and remains at the level of 5-10% varying from region to region in different countries. In recent years it has increased as the result of new reproductive technologies [7].


The question about the pathogenesis of preterm PROM in pregnancy is considered from different angles. However, the contribution of both endogenous and exogenous autoimmune mechanisms is not sufficiently studied. The violation of the autoimmune tolerance to own tissues can lead to a number of problems of reproduction including complications during pregnancy, PTB, recurrent miscarriage, infertility and malformations in the fetus [8]. According to some studies a link between the presence of antibodies to sex hormones and reproductive dysfunction was discovered. As for medical scientific literature, a strong increase of antibodies to steroid hormones results in adverse pregnancy outcomes [9,10].


It is assumed that the formation of antibodies to endogenous steroids is linked with specific immune reactions to xenobiotics in the environment [11]. Benzo[a]pyrene (Bp), the most common of the studied exogenous xenobiotics, belongs to the class of polycyclic aromatic hydrocarbons. It is the primary mutagen in tobacco smoke and a very strong transplacental carcinogen [12]. Bp belongs to the group of endocrine disrupting chemicals (EDCs) due to the presence of hormone-like properties. Effects of EDCs may be transmitted to further generations through epigenetic modifications or from continued exposure of offspring to the environmental insult.


EDCs are inferior to the activity of endogenous sex steroids. However, prolonged exposure or in conjunction with other xenobiotics, EDCs can cause disorders of the endocrine function of the body by binding with receptors of sex steroids, most commonly with estrogen receptors, showing both a stimulating and a blocking effect [13].


Materials and Methods


The aim of this study was to determine antibodies of Ig classes A and G to E2, Pg, Bp and their ratios in women with preterm PROM at 22+0-36+6 weeks of gestation.


We used a prospective, comparative, analytical study design approved by the Ethics Committee of Kemerovo State Medical University. In our study 149 pregnant women of reproductive age were assessed to be eligible and recruited for the study.


The criteria for inclusion in group I: preterm pregnancy (22+0-36+6 weeks) complicated by premature PROM. Exclusion criteria in group I: term pregnancy (37 weeks or more), timely discharge of amniotic fluid. The criteria for inclusion in group II: term pregnancy, term delivery, timely discharge of amniotic fluid. Criteria for exclusion in group II: preterm delivery (22+036+6 weeks), premature PROM, early rupture of membranes or amniotomy.


Group I consisted of 68 women with preterm PROM at 22+036+6 weeks, group II - 81 women without preterm PROM at 22+0-36+6 weeks of gestation.


Clinical history was obtained and physical examination was performed in all cases. Levels of Ig A and G to E2, Pg, Bp were determined using enzyme-linked immunosorbent assay (ELISA) with minor modifications, when membranes were ruptured in Group I and without preterm PROM in Group II [14]. All results were measured with the platereade Multiscan FC (Finland). The levels of antibodies were expressed in units (IU/l) and calculated from the ratio of antibodies binding to the conjugated with bovine serum albumin (BSA, Amresco, USA) (minus background binding with BSA) to BSA.


The Statistical Package, Statistica v.6.0, was used for the analysis. A p-value of less than 0,05 was considered statistically significant.


Results


Based on the data, it was evident that the level of Ig A to E2 was considerably higher in women of group I than of group II (p=0,002). Antibody levels are shown in Table 1.


The level of Ig A to Pg was much higher in women of group II, but any statistically significant differences were not found out (p=0,766). The level of Ig A to Bp was equal to 4,4 IU/l and 3,8
IU/l in groups respectively (p=0,188). The median ratios of Ig A to Bg/Pg (p=0,040), Ig A to E2/Pg (p<0,001) were statistically considerably higher in women in group I compared with group II. The median ratios of Ig A Bp/E2 didn't differ much between two groups.



Table 1:      Levels of antibodies to Es, Pg, Bp in women of group I and group II.
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The number of Ig G to E2 in women of group I was lower than in group II, but there weren't any statistically significant differences (p=0,511). The Ig G to Pg didn’t statistically differ much in both groups (p=0,986). The same refers to the level of Ig G to Bp in women from both groups (p=0,219).


It was released that the ratio of Ig G to Bp/Pg (p=0,018) was statistically much higher in women of group I compared with group II. The median ratio of Ig G to Bp/E2 in both groups was practically equal (p=0,389). The median ratio of Ig G to E2/Pg was much higher in women of group I (1,6) in comparison with group II (1,4) but without any statistically significant differences (p=0,052).


Discussion


In this study the increased levels of antibodies Ig A to E2 were recorded in women with preterm PROM, the level of Ig to Pg didn't increase. According to Itsekson’s [9], the increased levels of antibodies to Pg could be associated with pregnancy loss in women with premenstrual syndrome and dermatitis [9]. As for Gladkova's [15], antibodies to Pg were identified in almost half of women with recurrent reproductive loss this is one of the factors that causes recurrent miscarriage [15].


Menzhinskaya et al. [16] reported, that antibodies against gonadotropins and female sex hormones are considered as possible risk factors for infertility, in vitro fertilization failure and pregnancy loss [16].


In this study the increased levels of antibodies ratio of IgA Bp/IgA Pg, IgA E2/ IgA Pg and IgG Bp/IgG-Pg were recorded 
in women with preterm PROM, therefore we can confirm the assumption of the unity of the mechanisms of antibody formation to EDCs and endogenous steroid hormones.


Conclusion

Thus, in women with premature rupture of membranes at 22+0-36+6 weeks of gestation the increased levels of antibodies IgA to estradiol, the ratio of IgA benzo[a]pyrene/IgA progesterone, IgA estradiol/ IgA progesterone and IgG benzo[a]pyrene/ IgG-progesterone were recorded. Determination of antibodies and their relationship to estradiol, progesterone and benzo[a] pyrene probably can also be used to predict prelabour rupture of membranes in preterm period.
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