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Abstract 1 

Objective: S100B belongs to the family of danger signalling proteins. It is mainly 2 

expressed by glial-specific cells in the brain. However, S100B was also detected in 3 

other cell likewise immune cells. This molecule was suggested as biomarker for 4 

inflammation and fetal brain damage in spontaneous preterm birth (sPTB), 5 

preeclampsia (PE) and HELLP (hemolysis, elevated liver enzymes, and low platelet 6 

count). 7 

Study design: The aim of our study was to determine the concentration of S100B in 8 

maternal and cord blood (CB) plasma and placenta supernatant as well as the 9 

expression of S100B in maternal and CB CD4+ T cells and CD19+ B cells in sPTB and 10 

patients delivering following PE/HELLP diagnosis compared to women delivering at 11 

term (TD). The S100B expression was further related to the birth weight in our study 12 

cohort. 13 

Results: S100B concentration was enhanced in maternal and CB plasma of sPTB and 14 

PE/HELLP patients and positively correlated with IL-6 levels. Increased S100B was 15 

also confirmed in CB of SGA infants. S100B expression in maternal blood was 16 

elevated in CD4+ T cells of PE/HELLP patients and patients who gave birth to SGA 17 

newborns as well as in CD19+ B cells of sPTB and PE/HELLP patients and patients 18 

with SGA babies. In CB, the expression of S100B was increased in CD19+ B cells of 19 

sPTB, PE/HELLP and SGA babies. 20 

Conclusion: Our results support the hypothesis that S100B expression is enhanced 21 

in inflammatory events associated with preterm birth and that S100B expression in 22 

immune cells is a relevant marker for inflammation during pregnancy complications. 23 

24 

25 

26 
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Introduction 1 

Preterm birth (PTB), the delivery of a living child before 37 completed weeks of 2 

gestation, is one of the most challenging problems in obstetrics. The syndrome PTB 3 

has multiple and complex causes. Most PTBs are spontaneous with preterm labor with 4 

or without preterm premature rupture of the membranes (PPROM) and about one third 5 

is medically indicated likewise in preeclampsia (PE) [1]. In order to develop new 6 

therapeutic options, it is crucial to understand the underlying pathophysiology of PTB. 7 

Term as well as preterm labor are associated with an inflammatory response. 8 

Increased levels of pro-inflammatory cytokines such as IL-6, TNF-α and IL-8 are 9 

produced by infiltrating immune cells in the amniotic fluid, the myometrium, cervix and 10 

fetal membranes [2-4]. Besides, the signals driving this inflammation differ: in PTB, 11 

often intraamniotic infections provide the stimulus for migration of pro-inflammatory 12 

cells into gestational tissues [5]. In term delivery (TD), the inflammatory response 13 

leading to labor at term is induced by an increased mechanical stretch forced by the 14 

growing fetus and by enhanced fetal signaling molecules produced at term [6-8]. The 15 

secreted cytokines activate the pro-inflammatory transcription factor nuclear factor κ-16 

light-chain-enhancer of activated B-cells (NF-κB) in myometrial smooth muscle cells, 17 

which induces the expression of several genes that promote parturition by inducing 18 

uterine contractions [9-11].  19 

PTB is often accompanied by inflammation and/or infection, although underlying 20 

infections are often subclinical and not clinically easy to proof [12, 13]. Immune cells 21 

detect invading pathogens through pathogen–associated molecular patterns (PAMPs) 22 

and tissue damage–associated molecular patterns (DAMPs) through Toll–like 23 

receptors (TLRs), leading to inflammation [14-17]. DAMPs such as S100 proteins are 24 

important danger signals that mediate inflammatory responses through interaction with 25 

the receptor for advanced glycation end–products (RAGE), a multi-ligand receptor of 26 

the immunoglobulin superfamily [18-20]. RAGE is a Pattern Recognition Receptor 27 

(PRR) and a central mediator of the innate immune response, but also expressed on 28 

T and B-lymphocytes [21-24], providing a link between the innate and adaptive immune 29 

system. RAGE activation leads to an immediate inflammatory response.  30 

S100B is a 21kDa cytosolic calcium-binding protein with both intracellular and 31 

extracellular functions. Intracellular S100B stimulates cell proliferation and migration 32 

and inhibits apoptosis and differentiation, while RAGE mediates most of extracellular 33 

S100B effects. This interaction occurs in a variety of cell types and results in different 34 
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outcomes: It might exert beneficial or detrimental effects, induce proliferation or 1 

differentiation, depending on the S100B concentration, the cell type and the 2 

microenvironment [18]. Several cell types in the brain such as astrocytes, 3 

oligodendrocytes and neurons, but also immune cells like dendritic cells, NK cells, 4 

monocytes/macrophages and lymphocytes express S100B [25-28].  5 

S100B was detected in amniotic fluid (AF), maternal and umbilical cord blood (CB) as 6 

well as in placenta samples [29-32]. Since S100B is a neurotrophic factor and could 7 

be used as a brain damage marker, it was investigated in healthy and high-risk 8 

pregnancies. S100B in AF correlated with gestational age, fetal brain development 9 

(head circumference and biparietal diameter) [33] and might be a promising tool to 10 

predict unexplained intrauterine death in the second trimester [34].  11 

In CB of healthy newborns, the S100B level was higher than in their mothers, 12 

suggesting its high activity during fetal development [35]. However, enhanced S100B 13 

level in CB of patients with intrauterine growth restriction (IUGR), compared to 14 

uncomplicated pregnancies, correlated with abnormal umbilical artery Doppler findings 15 

[36]. In PTB, S100B concentrations in CB of obvious not neurologically injured 16 

newborns were higher and correlated with gestational age [37]. Increased S100B level 17 

were determined in maternal blood of preterm delivering patients suffering from severe 18 

PE [38]. 19 

The aim of our study was to quantify S100B in maternal and CB plasma and in placenta 20 

supernatant by ELISA as well as to analyze its expression in CD4+ T cells and CD19+ 21 

B cells by flow cytometry. We aimed to compare the expression of the inflammation 22 

marker S100B in patients delivering at term with patients delivering preterm, either 23 

spontaneous or medically induced following diagnosis of PE/HELLP, which was also 24 

shown to have an underlying inflammation pathophysiology [39, 40] and in infants born 25 

appropriate-for-gestational-age (AGA) or small-for-gestational-age (SGA). We 26 

hypothesize that S100B levels and lymphocytic S100B expression is influenced by 27 

preterm delivery and/or the birth weight of the newborn. 28 

29 

30 

31 
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Material and methods 1 

2 
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The study was approved by the ethics committee of the Otto-von-Guericke University 

medical faculty (EK28/08). All patients were informed properly about the purpose of 

the study and gave written consent before participating. Seventeen patients 

undergoing planned cesarean section (CS) at term (term delivery, TD), 17 patients 

delivering preterm via CS and six patients delivering via CS following PE/HELLP 

diagnosis were included in this study and recruited between April 2016 and May 2019 

at the University Hospital for Gynecology, Obstetrics, and Reproductive Medicine of 

the Otto-von-Guericke University, Magdeburg. No patient giving urgent birth was 

included. Patients with PE/HELLP and sPTB were diagnosed according to the ICD10 

guidelines and the guidelines from the German, Austrian and Swiss society for 

Gynecology and Obstetrics. According to them, diagnosis of PE is any increased 

blood pressure (≥140/90 mm Hg) during pregnancy with at least one new organ 

manifestation that cannot be assigned to any other cause. Typically, the organ which 

is affected is the kidney, shown by proteinuria (≥300 mg/d) or a protein/ creatinine 

quotient ≥30 mg/mmol. Other organs that might be affected are the liver, the 

hematological system, the placenta (SGA/ IUGR) or the central nervous system. The 

presence of PE can also be assumed when beside hypertension, angiogenic factors 

(sFlt-1:PlGF ratio) [41] are present in pathological (ratio >85 in gestational weeks 20- 

34; ratio >110 from gestational week 35 on). HELLP is pregnancy-specific laboratory 

triad consisting of hemolysis, elevated liver enzymes (transaminases) and low platelet 

count. Diagnostic criteria for HELLP syndrome are hemolysis with increased lactate 

dehydrogenase (LDH; >600 U/l), aspartate transaminase (AST; ≥ 70 U/l), and 

platelets <100 000/µl. HELLP is often associated with PE. sPTB was defined as 

spontaneous onset of labor and delivery of a viable infant before 37 completed weeks 

of gestation. According to the guidelines from the German, Austrian and Swiss society 

for gynecology and obstetrics, intrauterine growth restriction (IUGR) was defined as 

estimated fetal weight <10th percentile and/ or non-percentile appropriate growth in 

the course of pregnancy and pathological Doppler sonography of the Arteria 

umbilicalis or Arteriae uterinae or oligohydramnios. Small-for-gestational-age (SGA) 

was applicable for newborns with either weight or length below 10th percentile for 

gestational age. The demographic data of the patients is summarized in Table 1. 34 
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Venous EDTA blood was taken from pregnant women within 30min. prior to delivery 1 

and cord blood immediately following birth. The blood was stored on ice and processed 2 

within one hour. Plasma was obtained and stored at -80°C. 3 

4 

Placenta explants 5 

Placentas were collected immediately after delivery. Decidual tissue and large vessels 6 

were removed from villous placenta by dissection. The villous tissue was cut into 500 7 

mg pieces and washed extensively with PBS. Human placental villous explants were 8 

transferred into 24-well plates and cultured for 24h in RPMI1640+ 3% charcoalized 9 

fetal bovine serum+ 1% penicillin/streptomycin as described before [42, 43]. Placenta 10 

supernatant was harvested and centrifuged at 2500g for 5min. Supernatant was 11 

transferred into a new tube and stored at -80°C before processing. 12 

13 

Cell staining and flow cytometry 14 

3x105 peripheral blood mononuclear cells (PBMCs) and umbilical cord blood 15 

mononuclear cells (UCBMCs) were stained for cell surface markers for 30min. at 4°C 16 

in the dark. The following anti-human antibodies were used: eFluor506-labeled CD45 17 

(clone H30), PE-labeled CD4 (clone RPA-T4) and APC-labeled CD19 (clone HIB19; 18 

all reagents ebioscience, Waltham, USA). Afterwards, cells were fixed for 30 min. with 19 

Fix and Perm (ebioscience, Waltham, USA) and stained with AlexaFluor 488-labeled 20 

S100B (clone EP1576Y, abcam, Cambridge, GB) for 30 min at 4°C. Measurements 21 

were performed on LSR Fortessa (BD Biosciences, Heidelberg, Germany) and Attune 22 

NxT flow cytometer (Thermo Fisher Scientific, Waltham, USA). Flow Cytometry data 23 

were analyzed with FlowJo software (Ashland, USA). 24 

25 

S100B ELISA 26 

An ELISA (R&D systems, Minneapolis, USA) was used to determine the level of S100B 27 

in maternal and cord blood plasma as well as in placenta supernatants. The ELISA 28 

was performed according to the supplier’s recommendation. The absorbance was 29 

measured at 450 nm using a microplate reader (BioTek Synergy HT, Winooski, USA). 30 

31 

Cytokine detection in plasma samples 32 

Cytokines were quantified by the cytometric bead array (CBA) human Th1/Th2/Th17 33 

Cytokine Kit (Biolegend, San Diego, USA) following supplier’s recommendation. The 34 
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kit detected the cytokines IL-2, IL-5, IL-6, IL-9, IL-10, IL-13, IL-17A, IL-17F, IL-21, IL-1 

22, IFN- and TNF-. 2 

3 

Data analysis and statistics 4 

Statistical analysis was performed using GraphPad Prism 8.0 software. Normality of 5 

distribution was determined by Shapiro-Wilk test. In dependence of these results, data 6 

were analyzed by unpaired t-test/Mann-Whitney-test or One-way ANOVA/Kruskal-7 

Wallis test followed by Holm-Sidak´s or Dunn´s multiple comparisons test. Significance 8 

was regarded when p<0.055 (*), p<0.005 (**), p<0.0005 (***) or p<0.0001 (****). 9 

10 
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Results 1 

2 

Preterm delivery is accompanied by enhanced levels of S100B in maternal and cord plasma 3 

Maternal blood was taken within 30min. prior to delivery, CB and placenta immediate 4 

after birth. Placenta explants were cultured for 24h. In maternal plasma, the level of 5 

S100B was enhanced in spontaneous PTB (sPTB) (p<0.0001) and medically induced 6 

PTB due to PE/HELLP (p=0.0090) when compared to term delivery (TD; Fig. 1A). 7 

Similarly, S100B was increased in cord plasma in the occurrence of sPTB (p=0.0020) 8 

and PTB associated with PE/HELLP (p=0.0006) as compared to TD (Fig. 1B). The 9 

concentration of S100B in placenta explant supernatant was higher than in plasma and 10 

enhanced in PE/HELLP (p=0.0199), but unaltered in sPTB compared to TD (Fig. 1C). 11 

Next, we divided the study cohort according to the birth weight into appropriate-for-12 

gestational-age (AGA) and small-for-gestational-age (SGA) to understand whether its 13 

concentration also relates to the baby weight. The S100B maternal plasma level at a 14 

tendency to be higher when delivering a SGA baby (p=0.0533; Fig. 1D), S100B in CB 15 

plasma was higher in SGA than in AGA newborns (p=0.0008; Fig. 1E). Since S100B 16 

is involved in inflammatory immune responses, we determined IL-6 in plasma. IL-6 was 17 

highly expressed in maternal and CB plasma from sPTB patients (p<0.0001; Fig. 1F 18 

and Fig. 1G). The cytokine was also enhanced in PE/HELLP maternal plasma 19 

(p=0.0296; Fig. 1F), but not in CB (Fig. 1G). The spearman correlation between S100B 20 

and IL-6 received a positive correlation in maternal (r=0.6268; p<0.0001; Suppl. fig. 21 

1A) and CB plasma (r=0.5376; p=0.0002; Suppl. fig. 1B). 22 

23 

Immune cell distribution and the expression of S100B in maternal peripheral immune 24 

cells differ between spontaneous or induced PTB and term delivery 25 

We determined a decreased frequency of CD4+ T cells in sPTB (p=0.0165; Fig. 2A), 26 

but not in induced PTB due to PE/HELLP diagnosis, compared to TD. In sPTB, an 27 

enhanced frequency of CD19+ B cells was detected (p=0.0393), which was unaltered 28 

in PE/HELLP in comparison to TD (Fig. 2B). The frequency of S100B+CD4+ T cells 29 

was increased in maternal blood suffering from PE/HELLP (p=0.0426) and enhanced 30 

in sPTB compared to TD (p=0.0598; Fig. 2C). The percentage of S100B+CD19+ B 31 

cells was enhanced in patients with sPTB (p=0.0209) and PE/HELLP diagnosis 32 

(p=0.0135) in comparison to TD (Fig. 2D).  33 
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Neither the frequency of CD4+ T cells nor the percentage of CD19+ B cells correlated 1 

with the birth weight (Fig. 2E and Fig. 2F). Next, we concentrated in analyzing CD4+ T 2 

and CD19+ B cells expressing S100B according to birth weight. The frequency of 3 

S100B+CD4+ T cells (p= 0.0203; Fig. 2G) and of S100B-expressing CD19+ B cells 4 

were higher in maternal blood from patients delivering SGA babies compared to AGA-5 

delivering patients (p=0.0147; Fig. 2H). 6 

7 

The cell distribution and the expression of S100B in immune cells of cord blood 8 

samples differ among spontaneous or induced PTB and term delivery 9 

We found that the frequency of CD4+ T cells was decreased in CB from sPTB patients 10 

(p=0.00023) and unaltered in PE/HELLP (Fig. 3A). Additionally, the number of CD19+ 11 

B cells was enhanced in sPTB (p=0.0510) and unchanged in PE/HELLP compared to 12 

CB obtained following TD (Fig. 3B). The percentage of S100B+CD4+ T cells 13 

(p=0.0016; Fig. 3C) and S100B+CD19+ B cells (p=0.0320; Fig. 3D) was increased in 14 

CB of sPTB, but unchanged in PE/HELLP compared to CB from TD patients.  15 

Similar to the results obtained in maternal blood, there were no differences in the 16 

percentage of CD4+ and CD19+ lymphocytes in CB (Fig. 3E and Fig. 3F). In addition, 17 

the frequency of S100B+CD4+ T cells was not changed (Fig. 3G), but in CB from SGA 18 

infants an enhanced number of S100B-expressing B cells were detected (p=0.0300; 19 

Fig. 3H). 20 

21 
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Discussion 1 

In the present study, we report enhanced S100B plasma concentrations in patients 2 

with sPTB and PE compared to normal pregnancy controls. Moreover, we confirmed 3 

higher S100B levels in CB than in maternal blood.  4 

While some studies investigated plasma levels of S100B in PE, no studies exist about 5 

this protein in sPTB. Our results go in line with previous published data showing 6 

increased S100B level in maternal blood of preterm delivering patients due to severe 7 

PE [38]. This was associated with an enhanced risk for having CNS symptoms and an 8 

increased risk for having HELLP syndrome [38]. Others found that the increased 9 

S100B in PE patients was associated with visual disturbances, which might reflect 10 

CNS affection in these patients [44]. 11 

IUGR is common among babies from PE patients and also associated with sPTB [45-12 

48], at least in part due to prenatal congenital infections that also account for IUGR 13 

cases [49]. Moreover, in CB of SGA infants, other pro-inflammatory markers such as 14 

IL-6 and CRP were elevated [50]. IUGR is associated with perinatal mortality, 15 

enhanced sepsis episodes and neurologic damage from intraventricular hemorrhage 16 

(IVH) [51]. In order to analyze the impact of IUGR in our study cohort, we divided the 17 

patients according to the birth weight [52] into AGA and SGA newborns. We found that 18 

the S100B concentration is higher in maternal and significantly higher in CB plasma 19 

from IUGR pregnancies compared to controls. However, contradictory results can be 20 

found in the literature. While Boutsikou et al. found that S100B levels did not differ 21 

between AGA and SGA groups in maternal and CB [53], Gazzolo et al. determined 22 

that S100B was enhanced in the maternal blood of IUGR pregnancies complicated by 23 

intraventricular hemorrhage than in those that were not and in controls [54]. In addition, 24 

an association between S100B expression and long-term consequences in the 25 

offspring were reported: enhanced IUGR-associated S100B level in CB was 26 

associated with negative results of cognitive tests and language composite scores in 27 

neurodevelopment tests performed in children at 2 years of age. Interestingly, S100B 28 

concentration in maternal serum correlated with results of adaptive behaviour tests 29 

[55].  30 

Because of its neurotrophic activity, S100B measurements in biological fluids from 31 

fetuses and neonates might be useful for the laboratory evaluation of brain maturation. 32 

Observations from other studies in PTB showed increased S100B in CB of PTB 33 

newborns without underlying neurological lesions, indicating differences in the blood-34 
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brain-barrier permeability and cerebral circulation between preterm and term newborns 1 

or a later stage of fetal brain maturation at term [37]. Moreover, enhanced CB S100B 2 

level correlated with gestational age [37]. CB S100B was shown to exhibit the highest 3 

sensitivity in predicting brain injury [56]. An association between S100B levels and 4 

chorioamnionitis in neonatal plasma without a later diagnosis of infant morbidities was 5 

also found [57]. 6 

It has to be considered that patients in risk of PTB are usually treated with 7 

glucocorticoids to induce lung maturation of the babies. This treatment has also the 8 

advantage to decrease the frequency of respiratory distress syndrome, neurological 9 

abnormalities, intraventricular hemorrhage, mechanical ventilation support and the 10 

duration of stay at the neonatal intensive care unit. A study investigating newborns 11 

from Glucocorticoid (GC)-treated mothers or untreated mothers but without brain 12 

damage found lower CB S100B levels in samples from both groups when compared 13 

to neonates who suffered brain damage born to untreated mothers [58].    14 

Investigation of S100B expression in gestational tissues showed that S100B is located 15 

in trophoblast cells of placental tissue and is involved in trophoblast cell apoptosis [59]. 16 

We found that the concentration of S100B was higher in placenta supernatant than in 17 

plasma in all three groups and higher in PE/HELLP when compared to PTB patients 18 

and TD. Previous studies determined that oxidative stress induced S100B from 19 

placenta and amnion [29]. Interestingly, oxidative stress with elevated intracellular Ca2+ 20 

concentration as well as endothelial dysfunction are key players in the pathogenesis 21 

of PE, which might explain our results. Other groups found higher S100B mRNA in the 22 

amnion of PE patients with or without and higher AF S100B level in PE and 23 

normotensive IUGR compared to controls [31]. Friel et al. described that S100B was 24 

higher in AF of PTB patients than in term delivering women, even higher in PTB 25 

associated with intraamniotic infection and between patients following PPROM without 26 

than with intraamniotic infection [60].  27 

PTB is associated with enhanced pro-inflammatory cytokines in maternal and CB 28 

plasma [61, 62]; in this study cohort we detected elevated IL-6 level in sPTB. Enhanced 29 

neonatal plasma concentrations of S100B and IL-6 were detected in brain injury in 30 

neonatal hypoxic-ischemic encephalopathy [63]. Increased CB level of S100B and IL-31 

6 were determined in those subsequently experiencing neonatal hypoxic ischemic 32 

encephalopathy and in premature newborns suffering from brain injury [56]. S100B 33 

might contribute to Inflammatory events by activation of the endothelium, vascular 34 
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smooth muscle cells, monocytes and T cells via RAGE, resulting in the generation of 1 

cytokines and pro-inflammatory adhesion molecules [64, 65]. Moreover, S100B was 2 

shown to induce TNF-α and IL-6 in alveolar type I-like cells [66] which might contribute 3 

to the inflammatory events in the lung of preterm born babies. We detected a positive 4 

correlation between S100B and IL-6 in maternal and CB plasma, which supports the 5 

inflammatory role of S100B in PTB.  6 

An imbalance of immune cells contributes to the pathogenesis of PTB. We found that 7 

in sPTB, decreased CD4+ T cells and enhanced CD19+ B cells were present in 8 

maternal and CB. We have shown recently that in PTB, maternal B cells show a pro-9 

inflammatory profile together with a decreased frequency of Breg cells [62]. Others 10 

found decreased numbers of CD4+ T cells in CB of PE patients [67] and an association 11 

between diminished CD4+ T cell frequencies in PTB CB in infants who later developed 12 

moderate bronchopulmonary dysplasia [68]. 13 

We found that while in maternal and CB the frequency of S100B-expressing CD4+ T 14 

cells was enhanced in PE/HELLP, S100B+ B cells were higher in maternal and CB 15 

both in sPTB and PE/HELLP. We and others have shown that sPTB and PE/HELLP 16 

were both associated with B and T cells that secrete high level of pro-inflammatory 17 

cytokines [62, 69-71]. For S100B+CD8+ T cells, it was shown that following stimulation 18 

these cells secrete S100B [27]. Thereby, T cells and probably B cells might contribute 19 

to the enhanced S100B plasma level.  20 

B and T cells expressing S100B were augmented in in maternal blood; the same was 21 

true for B cells positive for S100B in CB of SGA infants. S100B is a marker for 22 

inflammation and IUGR was shown to be associated with increased pro-inflammatory 23 

cytokines in maternal blood lymphocytes [72]. Nevertheless, since most SGA born 24 

infants were also preterm, differences between S100B expression in AGA and SGA 25 

infants might rather be due to the prematurity than the birth weight. However, IUGR 26 

might have profound impact in infants’ life since it is associated with several disorders 27 

and thereby a leading cause of perinatal mortality and morbidity.  28 

Taken together, our data strengthen the importance of S100B in spontaneous and 29 

indicated preterm delivery due to PE/HELLP and add the finding that S100B is 30 

expressed by T cells and B cells. Further studies should analyze the frequency of 31 

S100B-expressing B and T cells in maternal blood in different gestational weeks to 32 

determine their potential to predict pregnancy-associated complications. Additionally, 33 
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these studies should investigate the function of the S100B-expressing B and T cells in 1 

more detail. 2 
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Figure Legends 1 

Table 1:  2 

Study cohort  3 

Seventeen women delivering at term (term delivery, TD), 17 women delivering preterm 4 

spontaneous (sPTB) and 6 patients delivering preterm following PE/HELLP diagnosis 5 

were included in the study. Maternal characteristics included age of the pregnant 6 

women, gestational age (GA; weeks), number of pregnancies and parities. Neonatal 7 

features included birth weight (grams, g), body length (cm), APGAR scores at 1min., 8 

5 min. and 10min. after birth, the cord blood pH value and base excess. Data were 9 

analyzed with Kruskal-Wallis-test, followed by Dunn´s multiple comparisons test. 10 

11 

Figure 1: 12 

Detection of S100B and IL-6 in term and preterm deliveries 13 

S100B was detected using ELISA in maternal (A) and cord blood plasma (B) and 14 

placenta supernatant (C) in term deliveries (TD), spontaneous preterm births (sPTB) 15 

and preterm births following PE/HELLP diagnosis (PE/HELLP). S100B was 16 

determined in maternal (D) and cord blood plasma (E) in the study cohort separated 17 

due to birth weight into appropriate-for-gestational-age (AGA) and small-for-18 

gestational-age (SGA). IL-6 was determined using cytometric bead array in maternal 19 

(F) and cord blood plasma (G) in TD, sPTB and PE/HELLP. Data were analyzed with 20 

Kruskal-Wallis-test, followed by Dunn´s multiple comparisons test (A, B, C, F, G) or 21 

Mann-Whitney U-test (D, E). p<0.055 (*), p<0.005 (**), p<0.0005 (***) or p<0.0001 22 

(****). 23 

24 

Figure 2: 25 

Detection of S100B expression by lymphocytes in maternal blood from term and 26 

preterm deliveries 27 

The frequency of CD4+ T cells (A) and CD19+ B cells (B) and the percentage of 28 

S100B-expressing CD4+ T cells (C) and CD19+ B cells (D) were determined by flow 29 

cytometry in TD, sPTB and PE/HELLP. Flow cytometry results of the frequency of 30 

CD4+ T cells (E) and CD19+ B cells (F) and the percentage of S100B-expressing 31 

CD4+ T cells (G) and CD19+ B cells (H) in appropriate-for-gestational-age (AGA) and 32 

small-for-gestational-age (SGA) born infants. Data were analyzed with Kruskal-Wallis-33 
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test, followed by Dunn´s multiple comparisons test (A-D) or Mann-Whitney U-test (E-1 

H). p<0.055 (*) 2 

3 

Figure 3: 4 

Detection of S100B expression by lymphocytes in cord blood from term and preterm 5 

deliveries 6 

The percentage of CD4+ T cells (A) and CD19+ B cells (B) and the frequency of 7 

S100B-expressing CD4+ T cells (C) and CD19+ B cells (D) were determined by flow 8 

cytometry in TD, sPTB and PE/HELLP. The frequency of CD4+ T cells (A) and CD19+ 9 

B cells (B) and the percentage of S100B-expressing CD4+ T cells (C) and CD19+ B 10 

cells (D) was analyzed according to the birth weight as appropriate-for-gestational-age 11 

(AGA) and small-for-gestational-age (SGA) born infants. Data were analyzed with 12 

Kruskal-Wallis-test, followed by Dunn´s multiple comparisons test (A-D) or Mann-13 

Whitney U-test (E-H). p<0.055 (*), p<0.005 (**) 14 

15 
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