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 The aim of this study was to investigate the level of serum cytokines in 

different periods of pregnancy associated with anemia. 85 pregnant 

patients with anemia were examined. 46 of them were in their first 

pregnancy (1st group), and 39 (2nd group) patients were in their second 

or further pregnancy period. The comparison group consisted of 19 

pregnant women without anemia. The level of hemoglobin and serum 

iron were determined by using colorimetric method, as well as the level 

of cytokines IL-2, IL-6, IL-8 and IL-10 were determined using an 

enzyme-linked immunosorbent assay method. The results showed a 

significant decrease in hemoglobin and serum iron level in the blood of 

pregnant women with anemia, significant increase in proinflammatory 

ytokines, such as IL-2 and IL-8, and a significant decrease in IL-10 

compared with pregnant women without anemia were also detected. The 

most pronounced changes in the cytokine profile were observed in the 

third trimester and during second or futher pregnancy, which is caused 

by the progression of anemia. 
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1. Introduction 

In practical obstetrics, the problem of iron deficiency anemia (IDA) in pregnant women and puerperal 

remains very relevant. Worldwide, the frequency of anemia in pregnant women ranges from 25% to 50%, in 

developing countries - from 35% to 75%, in developed countries is 18%-20% [1], [2]. The average rate of 

anemia in the Russian Federation reaches 32% [3]. In residents of the Central Asian republics, pregnancy in 

most cases proceeds against the background of IDA. Thus, the prevalence of IDA among women of 

reproductive age has decreased in the last 12 years from 60% (1996) to 33.5% (2008) in Uzbekistan [4]. It 

is well known that anemia aggravates pregnancy and childbirth, due to iron deficiency and chronic hypoxia, 

which negatively affect the mother’s body, contribute to the development of preeclampsia, miscarriage, 

weakness of labor, premature detachment of a normally located placenta, bleeding in the postpartum period, 

postpartum septic diseases, perinatal, complications [5], [6] Based on the analysis of literature data [6] 

indicate that a violation of the course of gestation occurs as a result of the fact that with severe anemia there 

is no transformation of the spiral arteries, their smooth muscle layer is preserved, but does not disappear, as 

is the case with normal pregnancy. The result is increased fetal hypoxia - fetoplacental insufficiency, since 

not expanding spiral arteries are not able to provide the growing demand for blood supply. It is these 
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pathological processes that underlie the established relationship between anemia and miscarriage, premature 

detachment of a normally located placenta. In addition, these changes can increase the risk of preeclampsia, 

bleeding during childbirth, weak labor, postpartum septic complications [7– 10]. Anemia causes circulatory 

and tissue hypoxia, characterized by a deficiency of protein, iron and other essential trace elements. These 

factors are the pathogenetic basis for the development of preeclampsia. The frequency of development of 

hypertensive states in IDA reaches 32-45%.11 The combination of preeclampsia with anemia is a real threat 

to the life of the mother and newborn. Among women who died of preeclampsia, IDA was observed in 

85.3%, the frequency of preeclampsia increases with decreasing hemoglobin (HB) levels: for example, it 

was 11.1% with hemoglobin <70g/l, 14.5% with hemoglobin <60g/l and 30.0% at its level <50g/l [12]. 

 

2. Methods 

To clarify the role of immunological disorders in IDA in the genesis of preeclampsia, we conducted 

immunological studies by method of random sampling in 96 women in the third trimester of gestation. The 

inclusion criteria were: pregnancy in the third trimester; hypochromic microcytic anemia: Hb level less than 

110g/l; absence or appearance of signs of mild preeclapsia; 18 to 42years of age; the informed consent. 

Exclusion criteria were: other types of anaemia, blood disease; heavy endocrinopathy; heart and vascular 

diseases; lesions of other organs and systems (chronic renal, hepatic failure); acute infections (AIDS, viral 

hepatitis, etc.). 

 

3. Discussion 

The placenta produces a large number of hormones and acts as an immunological barrier, synthesizing 

immunosuppressive factors, which creates immunologically privileged conditions for the development of 

the fetus. Activation of pro-inflammatory cytokines occurs with progesterone deficiency. Under the 

influence of proinflammatory cytokines, primary placental insufficiency is formed. Placental dysfunction, 

in particular, increased apoptosis plays a role in the pathogenesis of the formation of preeclampsia [23– 25] 

while Fas-mediated apoptosis may be involved in creating conditions for abnormal placentation leading to 

preeclampsia.26 Preeclampsia is associated with systemic inflammation and damage to trophoblast invasion 

into the decidual uterine membrane. Macrophage infiltration is involved in damage to trophoblast invasion, 

leading to the development of preeclampsia. We believe that preeclampsia could be associated with an 

increase in decidual dendritic cell infiltration and that IL-1β increases the production of dendritic cell-

mediated chemokinesis. It has been suggested that dendritic cells may play a decisive role in the 

pathogenesis of preeclampsia [17], [27]. 

 

4. Conclusions 

Thus, our data on the imbalance of the cytokine status at the systemic level indicate a malfunctioning 

immune response of the mother to the antigens of the ovum against the background of rearrangement of the 

endocrine system and iron deficiency anemia, which is one of the main causes of preeclampsia. High 

activation of pro-inflammatory cytokines at the site of attachment of the placenta can be considered a threat 

of allograft rejection, clinically manifested by premature placental abruption / preterm delivery, the most 

common complications of preeclampsia. 

 

5. References 

[1] Dobrokhotova Yu E, Bakhareva IV. Iron deficiency anemia: prevention and treatment at pregnancy. 

Lechebnoe delo. 2016; 3:4–13.  

 

[2] Breymann C, Honegger C, Hösli I, et al. Diagnosis and treatment of iron deficiency anaemia in 

pregnancy and postpartum. Archives of Gynecology and Obstetrics. 2017;296(6):1229–1234.  

https://www.azerbaijanmedicaljournal.com/


  ISSN: 0005-2523 

Volume 59, Issue 01, August, 2019 

  

619 
 

[3] Bakhareva IV. Prevention and treatment of anaemia of pregnant women: results of use of vitamin-

mineral complexes (according to the Russian Multi-Center Non-Investment Program “PROGNOSTIC”). 

Rossijskij vestnik akushera-ginekologa. 2017;17(3):66–73.  

 

[4] Suleimanova DN, Saidov AB, Normetova MU, et al. Modern aspects of parenteral use of iron 

preparations in clinical practice: methodological manual. Tashkent. 2018. 32 p.  

 

[5] Vinogradova MA. Iron deficiency anemia during pregnancy: features of therapy. Medicinskij sovet. 

2017; 20:194–197.  

 

[6] Radzinsky VE, Ordiyantz IM, Pobedinskaya OS. Iron deficiency anemia as a risk factor for placental 

insufficiency and perinatal complications. Akusherstvo i ginekologiya. 2016; 12:125–130.  

 

[7] Abu-Ouf NM, Ja MM. The impact of maternal iron deficiency and iron deficiency anemia on child’s 

health. Saudi Med J. 2015;36:(2):146–149.  

 

[8] Frass KA. Postpartum hemorrhage is related to the hemoglobin levels at labor: Observational study. 

Alexandria Journal of Medicine. 2015;51(4):333–337.  

 

[9] Goudar SS, Carlo WA, McClure EM, et al. The maternal and newborn health registry study of the 

global network for women’s and children’s health research. Int J Gynaecol Obstet. 2012;118(3):190–193.  

 

[10] Tandu-Umba B, Mbangama AM. Association of maternal anemia with other risk factors in occurrence 

of Great obstetrical syndromes at university clinics Kinshasa, DR Congo. BMC Pregnancy Childbirth. 

2015; 15:183. 

 

[11] Djabbarova Yu K, Malikova GB. Iron deficiency anemia in obstetrics and gynecology: Methodological 

recommendations for doctors. Tashkent. 2011.  

 

[12] Yusupov UY, Mirzayeva A, Yuldashev RS. Anemia of severe degree as a factor of development of 

obstetric complications. VI congress of Obstetricians-Gynaecologists of the Republic of Uzbekistan, 

Tashkent. Vestnik vracha obshej praktiki; 2003:116–119.  

 

[13] Abdullayeva NK. Neuroimmune aspects of preeclampsia. Rossijskij vestnik akushera-ginekologa. 

2014; 5:18–21.  

 

[14] Demchenko OB. Preeclampsia as a problem of modern obstetrics. 2018.  

 

[15] Erzhan ZE, Raeva RM, Moshkalova GN, et al. Severe preeclampsia is an actual problem of modern 

obstetrics. Vestnik Kazahstanskogo nacionalnogo medicinskogo universiteta. 2013;4(1):33–35.  

 

[16] Casart Y, Tarrazi K, Camejo M. Serum levels of interleukin-6, interleukin-1 beta and human chorionic 

gonadotropin in pre-eclamptic and normal pregnancy. Ginec Endocr. 2007;23(5):300–320.  

 

[17] Huang SJ, Chen CP, Schatz F, et al. Pre-eclampsia is associated with dendritic cell recruitment into the 

uterine decidua. J Pathol. 2008; 214(3):328–336.  

 



I. J. Shahverdiyeva, 2019                                                                                        Azerbaijan Medical Journal 

 

620 
 

[18] Sidorova IS, Nikitina NA. Prospects for treatment of preeclampsia. Akusherstvo i ginekologiya. 2018; 

6:5–10.  

 

[19] Schifman EM. Immunological aspects of preeclampsia and promising directions of intensive care and 

prevention.  

 

[20] LaMarca B, Brewer J, Wallace K. IL-6-induced pathophysiology during pre-eclampsia: potential 

therapeutic role for magnesium sulfate? Lancet. 2011; 3:59–64.  

 

[21] Smorkalova EV, Nikulicheva VI, Safuanova G. Sh Citokines - negative regulators of gemopoez at iron 

deficiency anemia. Health of family - the 21st century: materials XXIII of the international conference; 

2009:337– 340.  

 

[22] Dubrovina NV, Tyutyunnik VL, Kan NE, et al. Iron deficiency anaemia in pregnant women and 

maternity women - a choice of drugs for treatment. Medicinskij sovet. 2016; 2:35–40.  

 

[23] Suhih GT, Krasnyj AM, Kan NE, et al. Apoptosis and expression of antioxidant protection enzyme 

genes in placenta in preeclampsia. Akusherstvo i ginekologiya. 2015; 3:11–15.  

 

[24] Dolgushina VF, Syundyukova EGO. Substance of placental apoptosis and cell proliferation in 

preeclampsia. Akusherstvo i ginekologiya. 2015; 2:12–19.  

 

[25] Hovhayeva PA, Krasnyj AM, Tyutyunnik NV, et al. Apoptosis in placenta at preeklampsiya. 

Medicinskij sovet. 2016; 2:102–103.  

 

[26] Neale DM, Mor G. The role of Fas mediated apoptosis in preeclampsia. J Perinat Med. 

2005;33:(6):471–477.  

 

[27] Selkov SA, Sokolov DI. Immunological mechanisms for control of placenta development. Zhurnal 

akusherstva i zhenskih boleznej. 2010; LIX (1):6–10. 

 

https://www.azerbaijanmedicaljournal.com/

