
 

The study of the content of selected chemical elements in the biological 

fluids of pregnant women with preeclampsia. 

 

The content of chemical components in the human body undergoes considerable changes 

depending on the physiological condition of an individual, diet or environment. In addition, 

the chemical composition of body fluids depends upon several factors including hormones, 

enzymes and biological processes. The ranges of particular elements’ concentration in 

individual tissues and biological fluids, which, when exceeded, may affect the functioning of 

cells and tissues, and thus, result in implications for the entire organism. However, new 

analytical solutions are being pursued. Such solutions may facilitate a more accurate 

determination of consequences emerging from the disruption of elemental homeostasis. 

Stress, diet, infections or adverse environmental conditions may play a significant role in the 

matter.  Research on inter-elemental correlations revealed that essential elements such as 

magnesium, calcium and selenium may act as a protection against toxic substances such as 

lead or cadmium. Knowledge of the relationships between competing elements is therefore 

crucial to understand the effects of their interactions on metabolism, as well as to predict the 

possibility of certain disorders associated with dyshomeostasis. Literature data indicate that 

nutritional deficiencies and environmental exposures can affect the increased absorption of 

toxic elements, or cause increased excretion of essential ones. The knowledge of elemental 

analysis results may be helpful in diagnosis, prevention and treatment of many disorders 

whose etiology is not fully understood. Preeclampsia (PE) is an example of a disorder of not 

fully explained etiology. The number of elements that may be significantly associated with 

the development of this disorder is still undetermined.  Therefore, there is a need for high-

quality studies in the aspect of chemical elements and PE. There is a lack of such studies on 

the Polish population. 

The present doctoral dissertation explores current knowledge of preeclampsia, 

etiopathogenesis of the disorder, its symptoms, impact upon the mother's body and prenatal 

development of the unborn baby, as well as possible correlations with the content of selected 

elements. Moreover, the dissertation discusses the ICP-MS method (Inductively Coupled 

Plasma – Mass Spectrometry) employed in the research discussed herein. The presented  



dissertation examines the content of individual elements and ions in the body fluids of 

pregnant women with a particular focus upon the impact of lead and iodine.  

The main aim of this study was to determine selected elements in pregnant women with 

preeclampsia and to assess the significance of their concentrations in terms of the occurrence 

of this disorder. The following specific objectives were set: 

 To review and analyze the scientific studies conducted to date on the determination of 

individual elements in pregnant women with PE, including: cadmium, lead, arsenic, 

nickel, molybdenum, cobalt, chromium, manganese, selenium, iodine, iron, strontium, 

copper, zinc, calcium, magnesium, potassium and sodium, taking into account the type 

of material tested and the analytical technique; 

 To compare data of multi-element analyses obtained in patients with PE with those 

obtained in healthy pregnant women and assess the statistical significance between the 

results, determine the trend of increased or decreased content between groups, check 

whether the authors of a given publication used a certified reference material to verify 

the research method, check the remaining limitations in the previously published 

works on PE; 

 To investigate blood lead levels in patients with preeclampsia compared to healthy 

pregnant and healthy non-pregnant women from a non-industrial region of 

southeastern Poland with no occupational exposure to lead, correlate with systolic 

(SBP) and diastolic (DBP) blood pressure measurements, and perform statistical 

analysis of the results; 

 To investigate and compare urinary iodine levels (UIC) in women with PE with 

healthy pregnant and healthy nonpregnant women and relate the results to serum 

levels of thyrotropic hormones, free triiodothyronine, and free thyroxine; 

 To examine whether women who supplement with iodine are at risk for iodine 

deficiency and whether any exposure is accentuated in preeclampsia. 

 

 

The following constitute the most prominent conclusions emerging from the research and 

research results: 

 the review of literature revealed strongly diversified results concerning possible 

correlations between the concentration of the surveyed elements and the possibility of 

PE occurrence. The majority of the analyzed works indicate an incorrect application of 



the analytical method or its incorrect verification as the obtained values predominantly 

exceeded the established reference values; 

 the analysis of data for 2008-2018 revealed that the establishment of the increased or 

decreased level trend concerning the concentration of the selected elements in the 

research groups is virtually impossible. The meta-analysis indicated a strong trend 

towards a lower concentration of calcium, magnesium, copper and iron among women 

with PE.  As far as manganese and selenium are concerned, the research revealed 

a lower concentration of these elements among women with PE. As a consequence, 

this lower concentration of the elements may be associated with preeclampsia. In the 

case of zinc, in general, women with PE manifested a significantly lower 

concentration of the element when compared to healthy pregnant women. Elements 

such as selenium, zinc, copper, manganese, whose concentration was revealed to be 

lower among women with PE, have antioxidative properties. Their reduced content in 

relation to the surveyed disorder may prove the potential impact of oxidative stress or 

the oxido-reductive imbalance among PE patients; 

 Women with PE presented significantly higher blood lead levels compared to healthy 

women, as well as SBP and DBP were significantly higher. Lead content correlates 

with elevated blood pressure as well as the occurrence of preeclampsia; 

 Iodine deficiency may influence the occurrence of preeclampsia as well as other 

disorders related to pregnancy status, including thyroid disorders. Pregnant women 

who have preeclampsia or are at risk for developing it should take appropriate iodine 

supplementation and monitor their UIC levels to avoid possible health complications. 

 

Further studies are recommended to verify possible correlations between UIC levels and 

preeclampsia and to clarify the etiology of this condition. 

 


