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Pre-eclampsia is a significant issue in modern obstetrics, affecting 2-10% of pregnancies
and leading to high maternal and infant morbidity and mortality rates [1]. Despite extensive
research, the exact causes of pre-eclampsia remain unclear, emphasizing the importance of
biochemistry and molecular genetic studies to understand its pathogenesis and develop early
diagnostic and preventive measures.

Liver and renal insufficiency are critical factors in the outcome of pre-eclampsia pregnancies
[2], with impaired liver function indicated by elevated levels of alanine aminotransferase (ALT)
and aspartate aminotransferase (AST) [3]. Additionally, alkaline phosphatase (ALP) activity
increases in pre-eclampsia due to placental damage, while low ALP levels suggest insufficient
placental development [4]. Monitoring serum urea and creatinine levels is crucial for assessing
kidney function in pregnant women with pre-eclampsia. The renin-angiotensin system (RAS)
also plays a role in pre-eclampsia pathogenesis, with dysfunctional circulating RAS contributing
to salt-water balance and placental perfusion [5]. Moreover, genetic factors, including polymorphisms
in RAS-related genes, such as АGТ (С521Т and Т704С), АGTR1 (А1166С), and АGTR2
(G1675А), may influence pre-eclampsia susceptibility, highlighting the need for further research
in this area.

Our study aimed to investigate the impact of pre-eclampsia on biochemical blood parameters
and explore the association between RAS gene polymorphisms and pre-eclampsia susceptibility
in Russian pregnant women. The research involved measuring ALT, AST, ALP, urea, creatinine,
and total protein levels in pregnant women with varying degrees of pre-eclampsia severity.
Additionally, genotyping for RAS gene polymorphisms was conducted in pre-eclamptic and
normotensive pregnant women. The results showed significant increases in ALT, AST, ALP,
urea, and creatinine levels, as well as decreased total protein levels in pre-eclampsia pregnancies
compared to normal pregnancies. The study also identified an association between the AGT
(C521T) polymorphism and pre-eclampsia risk, with the T allele and TT genotype being
significantly linked to pre-eclampsia (p=0.005 and p=0.034, respectively). In addition, the
multifactor dimensionality reduction (MDR) analysis showed a significant interaction among
the four RAS gene polymorphisms and their association with pre-eclampsia risk (p<0.0001).

The findings suggest that biochemical blood parameters can serve as diagnostic markers for
pre-eclampsia severity, while genetic factors such as RAS gene polymorphisms may contribute
to pre-eclampsia susceptibility. Overall, the study underscores the importance of understanding
the biochemical and genetic factors involved in pre-eclampsia to improve diagnosis, prevention,
and treatment strategies for this serious pregnancy complication.
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