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ABSTRACT

BACKGROUND: The efficiency of existing methods of predicting preeclampsia is far from 100%, which dictates the need to
search for new additional markers. Retroplacental blood is a unique and practically unstudied biological substrate, and its
composition probably influences the course of pregnancy. This study aimed to investigate the biochemical parameters of
retroplacental blood in preeclampsia.

MATERIALS AND METHODS: The study included 53 pregnant women who were divided into two groups: the first group had
normal pregnancy (n=28), and the second group had severe preeclampsia (n=25). All pregnant women underwent cesarean
section at delivery. Peripheral and retroplacental blood sera were examined. Sampling was performed immediately after
mechanical separation of the placenta and separation of the afterbirth. Levels of alanine transaminase (ALT), aspartate
aminotransferase (AST), lactate dehydrogenase (LDH), total protein, albumin, urea, creatinine, total and direct bilirubin,
glucose, and uric acid were determined on a Beckman Coulter AU480 biochemical analyzer (Germany).

RESULTS: The biochemical composition of retroplacental and peripheral blood showed significant differences (p <0.05). In
physiologic pregnancy, the levels of ALT, AST, LDH, urea, creatinine, direct bilirubin, and uric acid were significantly (p <0.05)
higher by 1.9, 20.1, 11.4, 1.14, 1.19, 2.0, and 1.15 times, respectively, whereas glucose levels were 1.5 times lower in the
retroplacental blood. In patients with severe preeclampsia, the levels of AST, LDH, creatinine, total and direct bilirubin, and
uric acid were significantly (p <0.05) increased in retroplacental blood by 11.7, 11.5, 1.3, 1.2, 2.2, and 1.11 times, respectively,
and glucose levels decreased 1.57 times. When comparing the biochemical composition of the peripheral blood of the first and
second groups, reliable differences (p <0.05) were noted only in ALT, AST, total protein, albumin, urea, and creatinine. However,
in the retroplacental blood under physiologic pregnancy and preeclampsia, significant differences (p <0.05) were found only for
urea, creatinine, and uric acid levels.

CONCLUSION: The study of the biochemical composition of the retroplacental blood can provide a more complete picture of
the pathogenesis of preeclampsia.

Keywords: retroplacental blood; physiologic pregnancy; preeclampsia; mother-placenta-fetus system; blood biochemical
analysis.
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AHHOTALMA

Beepenune. IQheKTMBHOCTb CYLLECTBYIOLLMX METOL0B NPOrHO3MpOBaHMs npeaknaMnckm ganeka ot 100%, uto AuKTyeT He-
06X0AMMOCTb MOMCKA HOBbIX AOMOJHUTENBHBIX MapKepoB. PeTponnaleHTapHas KpoBb — YHUKaMbHBIA U NPaKTUYECKN Heus-
YUeHHbII bronornyeckmii cybcTpar, cocTaB KOTOPOro, BO3MOXKHO, OKa3bIBAET BAMSHWE HA TeyeHWe bepeMeHHOCTH.

Llenb. /3yyeHne GM0OXUMUYECKUX NOKa3aTeneil peTponaLeHTapHOM KpoBM NpU NPe3KiaMncum.

Martepuanbl n MeTopbl. B nccnenoBaHue BrtoueHbl 53 bepeMeHHbIe, KOTOPbIX pasfaenunm Ha ABe rpynMbl: NepBas rpyn-
na — c ¢usmonornyeckon bepeMeHHocTbIo (1=28) 1 BTOpas rpynna — C TAXKENOW npe3knamncueii (n=25). Y Bcex bepe-
MEHHBIX MPY POA0pa3peLLIEHUN MCNONb30BaNK OnepaLmio Kecapesa ceveHus. MaTepuanamm uccnefoBaHus bbiin CbIBOPOTKM
nepudepuyecKoi U peTponiaLeHTapHol KpoBu. Bastne npob nponsBoamnu cpasy nocrie MexaHW4YecKoro OTAENIeHUs mna-
LLeHTbl U BblaeneHusa nocnefa. Ha ouoxummdeckoM aHanusatope Beckman Coulter AU480 (TepMaHus) onpeaensinm ypoBHU
nokasarenen AJIT, ACT, JIAT, obwwero 6enka, anbbymMmuHa, MoYeBMHbI, KpeaTWHWHA, 0bLero 1 npaMoro 6unupybuHa, riKosbl,
MOYEBOW KUCNOTI.

PesynbTarbl. [To pe3ynbrataM UcciefoBaHUs BUOXMMUYECKWIA COCTAB PETPONIaLEHTapHON U nepudepuHeckon KpoBu UMen
3HaumMble otimuma (p <0,05). Mpu dusnonornyeckomn bepemenHocty yposuu AJIT, ACT, JIATT, MoyeBMHbI, KpeaTUHUHA, NPAMO-
ro 6unupybuHa n MouyeBomn KUCNOTbl bbin goctoBepHo (p <0,05) Boiwe B peTponnaueHTapHon kposu: B 1,9; 20,1; 11,4; 1,14;
1,19; 2; 1,15 pasa cooTBETCTBEHHO, @ YPOBEHb [MHOKO3bI, HA060POT, HUKe B 1,5 pa3a. Y naumMeHTOK ¢ TAXKENON Npe3KiaMncuen
B peTponiaLeHTapHoi KpoBu Obinn 3HaumMMo (p <0,05) nosbiwwensl ypoeHu ACT, JIIAT, KpeaTuHKHa, 0bLLero 1 npsaMoro ounu-
pybuHa u MoueBoii kucnotsl: B 11,7; 11,5; 1,3; 1,2; 2,2; 1,11 pa3a cooTBETCTBEHHO, @ YPOBEHb IIIOKO3bI NOHMMeEH B 1,57 pasa.
Mpu cpaBHEHUM BMOXMMMYECKOrO COCTaBa nepudepuHeckon KpoBW MaLMEHTOK NepBOM M BTOPOI rpynnbl LOCTOBEPHbIE OT-
nums (p <0,05) kacanmuck Tosbko AJTT, ACT, obLuero Genka, anbbyMuHa, MoYeBMHbI U KpeaTuHUHaA. BMecTe ¢ TeM B peTponna-
LLeHTapHOM KpoBU NpW GU3MoN0rMieckon bepeMeHHOCTY 1 NMPe3knamncv JocToBepHble oTuums (p <0,05) BbisSBNEHDI TONIBKO
Mo MOYeBMHE, KPeaTUHUHY U MOYEBOMN KUCTOTE.

3akniouenue. TakuMm 06pa3oM, U3ydeHUe BMOXMMUYECKOrO COCTaBa PeTponaLeHTapHON KPoOBM MOXET AaTb bonee nosHoe
npefcTaBeHUe 0 NATOreHe3e NPe3KNAMMCUN.

KnioueBbie cnoBa: peTponnaleHTapHaa KpOBb; CIJVIBMOHOFMLIECKBFI 6EPEMEHHOCTb; Npe3Knamncusd; cucrtemMa Matb-
nnaueHTa-nioa; OMOXMMUYECKNIA aHanu3 KpoBHu.
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OPUTMHATTBHBIE MCCIEIOBAHNA

INTRODUCTION

Preeclampsia (PE) is a complication of the pregnancy,
parturition, and postpartum period. It is characterized by el-
evations of the systolic blood pressure (SBP) and the diastol-
ic blood pressure (DBP) above 140 mm Hg and 90 mm Hg,
respectively, after Week 20 of pregnancy, without regard to
BP history, and combined with proteinuria or at least one
other parameter evidencing the comorbid multiple organ
dysfunction. The incidence of this disorder during pregnancy
is 2—8%, and it is the major cause of the maternal (10-15%)
and perinatal (20-25%) mortality [1]. The predictive efficacy
of the PE in the prenatal screening (combination of the ma-
ternal characteristics with the mean BP, uterine artery pulsa-
tility index, and serum placental growth factor) favors the PE
identification through 32 and 37 weeks, and after 37 weeks
in the respective 90%, 75%, and 41% of cases (level of false
positive results: 10%) [2].

The ways to reduce the maternal and perinatal mortality
are based on the PE prevention, timely diagnosis, and treat-
ment. As of today, numerous predictors (up to Week 20 of
pregnancy) and markers (after Week 20 of pregnancy) have
been described, but none of them is deemed reliable enough
to judge it the major one. This is why it is vital to search for
new markers to diagnose the course of preeclampsia [3].

It is known that the retroplacental blood (RPB) is the ma-
ternal arterial blood that comes into the intervillous space
from the spiral arteries and effuses at the placental stage
when the placenta separates from the uterine wall. By now,
this substrate is understudied. Occasional research papers of
the 1970-1980’s describe certain immunological indicators
of the retroplacental blood but do not provide any data on its
hemostatic and biochemical parameters [4].

Study aim: To identify the features of the RPB biochemical
parameters in preeclampsia.

MATERIALS AND METHODS

The research is a case-control longitudinal retrospective
study performed on the basis of the Center for Family Plan-
ning and Reproduction, S.S. Yudin Municipal Clinical Hospital,
and the Medical Research and Education Center, Lomonosov
Moscow State University, within the period from 2020 to
2021.

The study enrolled 53 pregnant women, who were divided
into two groups. The first (control) group included 28 patients
with physiological pregnancy, while the second one included
25 patients with severe PE. All the pregnant women under-
went a cesarean section, and the afterbirth was mechani-
cally removed immediately after the infant was extracted.
The indications for the cesarean section were incompetent
uterine scar or competent uterine scar combined with pelvic
presentation of the fetus in the first group, and severe PE in
the second group. The exclusion criteria were multiple preg-
nancy, severe somatic, infectious, concomitant gynecological
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and oncological diseases, other complications of pregnancy.
All the patients signed the voluntary informed consent for
participation in the study.

The materials to study were the serum of the peripheral
blood (PB) from the cubital vein and the serum of the RPB
from the maternal surface of placenta. Samples were taken
immediately after the mechanical removal of placenta and
delivery of afterbirth. From each patient, 10 mL of blood were
sampled into 2 test tubes with clot activator and separation
gel for biochemical blood test. To determine the ALT, AST,
LDH, total protein, albumin, urea, creatinine, total and direct
bilirubin, glucose, uric acid levels in the RPB and PB sera,
the Beckman Coulter AU480 (Germany) biochemistry analyzer
was used.

The study design involved: (1) analysis of the RPB and
PB biochemical parameters in the physiological pregnancy
group (n=28); (2) analysis of the RPB and PB biochemical
parameters in the severe PE group (n=25); and 3) compari-
son of RPB and PB biochemical parameters between the two
groups of patients.

The statistical analysis of the study findings was per-
formed using the Jamovi 2.3.22 software. To check the
normality of distribution, the one-sample Shapiro-Wilk
test was used. To describe the normally distributed signs,
the mean value and standard deviation were reported; oth-
erwise, the median and values of the 25th and 75th per-
centiles were determined. When comparing the dependent
variables in the main and control groups, the Wilcoxon
t-test and criterion were used; when comparing the inde-
pendent variables, the Mann-Whitney t-test and criterion
were used. The values of all the biochemical parameters
are presented by the median and 25th and 75th percentiles
regardless of the distribution. The results were considered
statistically valid at p < 0.05.

RESULTS

The mean age of the first group patients (with physio-
logical pregnancy) was 31.8+3.9 years (25 to 42 years). In
these patients, the pregnancies were without complications
and terminated in scheduled cesareans at 38—-40 weeks. The
medical and obstetric histories of the control group pregnant
women were not burdened.

All the newborns of the physiological pregnancy mothers
were born full-term, in satisfactory condition, without con-
genital or hereditary diseases. The average body weight of
the newborns was 3328+254 g (2820 to 3900 g); the average
body length was 51.5+1.9 cm. The Apgar scores averaged 8
and 9 at 1 and 5 minutes, respectively.

The mean age of the second group patients (with severe
PE) was 30.5+5.8 years (24 to 44 years). In this group, all
the deliveries were premature (from Week 313 to Week 35°)
due to the worsened conditions of the mothers and/or fetus-
es. In addition, some pregnant women had somatic comor-
bidities: 7 (28%) patients had chronic arterial hypertension,
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4 (16%) had chronic pyelonephritis, and 2 (8%) had chronic
cystitis. In 3 (12%) women the gynecological history was bur-
dened with the tuboperitoneal infertility.

It is known that the most common symptoms of PE are
the arterial hypertension, proteinuria, and edemas [5-6]. The
analysis of the baseline blood pressure before pregnancy
in the second group (severe PE) women reliably identified
(p <0.05) its elevation. Thus, the SBP was elevated by at least
60 mm Hg, and the DBP was elevated by at least 30 mm Hg.
In the first group (physiological pregnancy) patients, the
maximal blood pressure during pregnancy did not exceed
128/85 mm Hg.

Another typical criterion of the severe PE is the massive
proteinuria (=5 g/protein/day or >3 g/L/protein in 2 portions
of urine sampled at 6-hour interval) and moderate proteinuria
(0.3 g/protein/day or =0.3 g/L/protein in 2 portions of urine
sampled at 6-hour interval) [1]. The main cohort patients
showed massive proteinuria in 64% of cases (n=16), mod-
erate proteinuria in 24% of cases (n=6), and 3 (12%) patients
did not have protein in urine. The clinical urine test did not
find protein in urine in the physiological pregnancy women
(control group).

According to the latest clinical studies and recommenda-
tions, the edemas occur in most cases of the physiological
pregnancy, hence, they are not recommended to be consid-
ered as an obligatory diagnostic criterion of PE [1, 7]. Never-
theless, in our study, 17 (68%) patients with severe PE had
generalized edemas.

In the second group patients, the cesarean section was
performed within the term from 31 weeks and 3 days to
35 weeks and 6 days.

In the second group patients, all the children were born
pre-term. Nine (36%) newborns in the early neonatal peri-
od were transferred to the resuscitation and intensive care
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unit, followed by the second stage of developmental care.
The average body weight of the newborns was 2341+558 g
(1200 to 3070 g); the average body length was 46.2+3.9 cm.
The Apgar scores averaged 7.55+0.65 and 8.33+0.82 at 1 and
5 minutes, respectively. The newborns did not have congen-
ital or hereditary diseases.

The comparison between the peripheral and retroplacen-
tal blood in physiological pregnancy identified reliable dif-
ferences (p <0.05) in all the parameters except for the total
protein, albumin, and total bilirubin (Table 1). Noteworthy is
that the AST and LDH levels in RPB were significantly high-
er compared with PB: 20.1- and 11.4-fold, respectively. At
the same time, the total bilirubin and glucose levels in RPB
were, in contrast, lower compared to the PB.

The biochemistry testing in PE has also allowed identify-
ing a number of significant differences. In particular, the AST
and LDH levels were ten-fold greater in the retroplacental
blood compared to the peripheral blood, just like in the phys-
iological pregnancy. Reliable (p <0.05) differences were also
identified for certain other parameters presented in Table 2.
Noteworthy is that the total protein and glucose concentra-
tions were lower in the retroplacental blood compared with
the peripheral blood.

Table 3 shows the results of comparison of the PB bio-
chemical parameters between the main and control group
patients. Significant differences (p <0.05) were observed only
for the ALT, AST, total protein, albumin, urea, and creatinine.
All the other parameters, except for LDH and uric acid, had
practically the same median values in physiological pregnan-
cy and severe PE.

According to the findings presented in Table 4, the bio-
chemical compositions of the main and control groups pa-
tients RPB showed significant (p <0.05) differences only for
the urea, creatinine, and ureic acid.

Table 1. Biochemical parameters of the peripheral and retroplacental blood in physiologic pregnancy

Parameter Foetian 1; 03) e medion (01 03) P
ALT, U/L 9@, 11) 17 (14, 22) <0.001"
AST, U/L 17 (15, 19) 341 (296, 368) <0.001"
LDH, U/L 196 (189, 205) 2227 (1907, 2758) <0.001"
Total protein, g/L 51.4 (48.7, 53.7) 50.6 (46.8, 52.7) 0.967
Albumin, g/L 30.4(28.7, 31.1) 31.6 (29.9, 32.7) 0.0942
Urea, mmol/L 2.8(2.0,3.2) 3.2(27,37) <0.001"
Creatinine, pmol/L 51 (45, 58) 61 (54, 66) <0.001"
Total bilirubin, pmol/L 5.4 (3.9, 6.4) 5.1(1.8,7.1) 0.531"
Direct bilirubin, pmol/L 0.8 (0.6, 1.0) 1.6 (1.4, 2.1) <0.001"
Glucose, mmol/L 4.38 (3.98, 4.82) 2.90 (2.72, 3.23) <0.001"
Uric acid, pmol/L 245(224; 280) 283 (240, 297) <0.001"

Note: ' Student’s t-test for paired samples; 2 Wilcoxon’s criterion.
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Table 2. Biochemical parameters of the peripheral and retroplacental blood in severe preeclampsia

Parameter median 1 45 " median (010 P
ALT, U/L 27 (20, 43) 19 (17, 25) 0.160?
AST, U/L 32 (23, 46) 377 (324, 539) 0.0022
LDH, U/L 223 (196, 287) 2561 (1567, 3208) <0.001
Total protein, g/L 61.8 (54.9, 64.0) 53.2 (51.8, 54.8) 0.0642
Albumin, g/L 27.0(23.7, 29.4) 29.9 (28.4, 31.3) 0.5942
Urea, mmol/L 3.8(3.2,4.5) 4.4 (3.6,5.2) 0.104'
Creatinine, pmol/L 63 (57,71) 84 (69, 85) 0.006'
Total bilirubin, pmol/L 5.6 (6.0,7.8) 6.8 (3.2, 8.6) 0.0392
Direct bilirubin, pmol/L 0.9 (0.7; 1.0) 2.0(1.2,2.1) 0.0142
Glucose, mmol/L 4.4 (42,5.3) 2.8(2.6;3.1) 0.0022
Uric acid, pmol/L 332 (240, 388) 370 (330, 392) 0.030
Note: ' Student's t-criterion for paired samples; 2 Wilcoxon's criterion.
Table 3. Biochemical parameters of the peripheral blood in physiologic pregnancy and severe preeclampsia
Parameter Y medan Q1503 > medon @1 08 P
ALT, U/L 9(8,11) 27 (20, 43) <0.001
AST, U/L 17 (15, 19) 32 (23, 46) <0.001"
LDH, U/L 196 (189, 205) 223 (196, 287) 0.0942
Total protein, g/L 51.4 (48.7, 53.7) 61.8 (54.9, 64.0) <0.001"
Albumin, g/L 30.4 (28.7, 31.1) 27.0(23.7, 29.4) 0.0182
Urea, mmol/L 2.8(2.0,3.2) 3.8(3.2,45) 0.003?
Creatinine, pmol/L 51 (45, 58) 63 (57,71) <0.001?
Total bilirubin, pmol/L 5.4 (3.9, 6.4) 5.6 (4.0,7.8) 0.715
Direct bilirubin, pmol/L 0.8 (0.6, 1.0) 0.9 (0.7; 1.0) 0.950'
Glucose, mmol/L 43(3.9,48) 4.4 (42,5.3) 0.1162
Uric acid, pmol/L 245 (224, 280) 332 (240, 388) 0.1042

Note: ' Mann-Whitney test. 2 Student's t-test for independent samples.

DISCUSSION

For long years, preeclampsia has remained an urgent
challenge of the today's obstetrics. Up to today, the problems
of this disease complicating the course of pregnancy and the
delivery remain unsolved. Severe PE is one of the most com-
mon causes of the maternal and perinatal complications and
mortality. Not being a disorder affecting a specific organ or
specific system, PE is justly considered a syndrome of the
multisystem dysfunction resulting in the development of the
multiple organ dysfunction syndrome [8—10].

The liver is a nonspecific target organ in preeclamp-
sia. However, it is under functional stress in physiological
pregnancy due to the involvement in the fetal intrauterine

DOl https://doiorg/10.17816/a0g630248

development, and, hence, becomes one of the first compo-
nents of the multisystem dysfunction in the severe PE. At that
the liver function is believed to be unchanged at the initial
manifestations of the PE, but always alters at the disease
progression [8].

It is common knowledge that in the severe PE the cy-
tolytic syndrome, whose specific feature is the moderate
elevation in transaminases (ALT, AST), becomes the ma-
jor one [8, 11]. This study has found that the ALT and AST
levels in PB were significantly (p <0.001) greater in severe
PE: 3- and 1.88-fold, respectively. The differences in RPB
were insignificant (p >0.05); however, the above regularity
remained: the activity of the hepatic aminotransferases was
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Table 4. Biochemical parameters of the retroplacental blood in physiologic pregnancy and severe preeclampsia

Parameter Y edon (41 03" > medon (G103 pt
ALT, U/L 17 (14, 22) 19 (17, 25) 0.675'
AST, U/L 341 (296, 368) 377 (324, 539) 0.101"
LDH, U/L 2227 (1907, 2758) 2561 (1567, 3208) 0.993?
Total protein, g/L 50.6 (46.8, 52.7) 53.2 (51.8, 54.8) 0.2182
Albumin, g/L 31.6 (29.9, 32.7) 29.9 (28.4, 31.3) 0.281"
Urea, mmol/L 3.2(27,3.7) 4.4 (3.6,5.2) 0.0022
Creatinine, pmol/L 61 (54, 66) 84 (49, 85) <0.0012
Total bilirubin, pmol/L 5.1(1.8,7.1) 6.8 (3.2, 8.6) 0.2742
Direct bilirubin, pmol/L 1.6 (1.4,2.0) 2.0(1.2,2.1) 0.163
Glucose, mmol/L 2.9(2.7;3.2) 2.8(2.6; 3.1) 0.852"
Uric acid, pmol/L 283 (240, 297) 370 (330, 392) 0.017?

Note: ' Mann-Whitney test; 2 Student's t-test for independent samples

higher in the severe PE compared with the physiological
pregnancy.

At the initial stages of hepatocellular deficiency, the ALT
activity is increased relative to AST, the De Ritis ratio (AST/
ALT) is below 1.0. When signs of the hepatocellular defi-
ciency appear, the AST activity is increased relative to ALT:
this is due to more profound hepatocellular disease and the
development of the tissue hypoxia outside the hepatobiliary
system (De Ritis ratio is above 1.33) [8, 11]. Given that in this
study, the AST activity in the peripheral and retroplacental
blood in the main group was higher than the ALT activity
(32 U/L vs 27 U/L and 377 U/L vs 19 U/L, respectively) it
may be concluded that patients with pronounced hepatocel-
lular deficiency prevail in the study. Hence, on the one hand,
our laboratory findings evidence that urgent surgical deliv-
ery that prevented the progression to more pronounced
involvement of the hepatocytes is the only correct man-
agement strategy in the main group patients; on the other
hand, they demonstrate that earlier clinical and laboratory
symptoms of the developing hepatocellular deficiency were
missed at earlier stages. All these re-highlight the neces-
sity to improve the efficacy of the severe PE prediction in
the early pregnancy.

The elevated activity of the lactate dehydrogenase (LDH)
complements the pattern of the hepatocellular necrosis. This
enzyme exists not only in the liver but also in the myocardi-
um, kidneys, and skeletal muscles; it is considered non-spe-
cific and evidences the development of the multiple organ tis-
sue hypoxia [8]. The unreliability of the differences (p >0.05)
in the LDH activity in the physiological pregnancy and severe
PE can be explained by the small size of the patient sam-
ple; however, an upward trend in the LDH activity is obvious:
223 U/L vs 196 U/L in PB, 2561 U/L vs 2227 U/L in RPB in
preeclampsia and physiological pregnancy, respectively.

DOl https://doiorg/10.17816/a0g630248

The criteria of hepatocellular deficiency development in
PE are the combined elevation of the cytolysis and cholestasis
parameters, and a reduction in the hepatic synthetic function
parameters (activity of the cholinesterase, levels of the total
protein, albumin, and blood coagulation system proteins),
which are considered extremely unfavorable factors [8].

Based on the results of this study, the albumin levels
really decreased in the pregnant women with severe PE com-
pared with those in the patients with physiological pregnancy
(27.0 g/L vs 30.4 g/L in PB and 29.9 g/L vs 31.6 g/L in RPB).
Noteworthy is the fact that the RPB total protein level was
lower in both groups: this is due, most likely, to its consump-
tion for formation of the fetal tissues.

It is known that the manifestations of cholestasis are not
major in PE: the cholestatic syndrome holds higher prior-
ity position in intrahepatic cholestasis of pregnant women
than in PE. The increase in the severity of the preeclampsia
involves, first of all, an elevation in the total bilirubin, due,
mainly, to the direct (parenchymatous) bilirubin, and to the
activities of the alkaline phosphatase and gamma-glutamyl
transpeptidase, and to the level of the bile acids; these reflect
the damage to the hepatobiliary system [8, 11]. According to
the study findings, the total and direct bilirubin levels were
higher in severe PE compared with physiological pregnancy;
however, the differences were insignificant (p >0.05), which
fully supports this theory. Thus, the second group (severe PE)
patients showed a significant (p <0.05) elevation in the total
(from 5.6 to 6.8 pmol/L) and direct (from 0.9 to 2.0 pmol/L)
bilirubin in RPB, which supports the generally accepted the-
ory about the filtration capacity of placenta.

Elevated creatinine and urea are the generally accepted
criterion of renal impairment, including in severe PE. We have
revealed a significant (p <0.05) elevation in these parameters
in the peripheral and retroplacental blood in the second group
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(severe PE) patients. Besides, the above changes can be as-
cribed to the active proteinic metabolism in placenta, which
is supported by the higher urea and creatinine levels in RPB
compared with PB (p <0.05).

Another typical sign of the renal impairment in PE is the
progressive elevation in the serum uric acid level, which is
not only due to the deteriorated renal perfusion and isch-
emia as previously believed, but also by the reduced renal
clearance. In recent years, there have been assumptions that
the hyperuricemia in women with PE can directly contrib-
ute to the development of the vascular injury and arterial
hypertension [12]. In this study, the uric acid levels were
higher in the second group (severe PE) compared with the
first one (332 pmol/L vs 245 pmol/L in PB and 370 pmol/L
vs 283 pmol/L in RPB, respectively), which does not conflict
with the typical laboratory findings in renal disease.

A higher glucose level in the PB compared with the ret-
roplacental blood can be explained by the elevated capacity
of the fetus to consume glucose [4], both in physiological
pregnancy, and in severe PE.

The unique differences of the retroplacental and periph-
eral blood biochemical parameters found, as well as in the
previous study, can be explained with regard to the current
issue of the systemic to local metabolism ratio. The hypothe-
sis that the biochemical composition of the supplied to organ
blood “adapts” to the metabolic needs of this organ, is, obvi-
ously, true. These zones can be conventionally called “met-
abolic circulatory compartments (in contrast with the classic
sense of the blood compartments: plasma, red blood cells,
white blood cells, etc.). The “barrier” or “filter” (e.g., liver)
determines the difference of its biochemical profile from that
of the venous blood, which is the object of analysis in the
clinical laboratory diagnostics [4, 13]. Hence, knowing the
biochemical composition of the local placental blood flow
we can get more accurate insights into the pathological pro-
cesses at the boundary of the mother/placenta/fetus system
compared with the examination of the systemic blood flow.

CONCLUSION

The study has demonstrated that the RPB biochemical
parameters significantly differ from those of the peripheral
blood. At the physiological pregnancy, the ALT, AST, LDH,
urea, creatinine, direct bilirubin, and ureic acid levels were
significantly (p <0.05) higher in RPB: B 1.9-; 20.1-; 11.4-;
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1.14-; 1.19-; 2-; and 1.15-fold, respectively, while the glu-
cose level was, in contrast, 1.5-fold lower. The patients with
severe preeclampsia had significantly (p <0.05) elevated RPB
AST, LDH, creatinine, total and direct bilirubin, and ureic acid
levels: 11.7-; 11.5-; 1.3-; 1.2-; 2.2-; and 1.11-fold, respec-
tively. The glucose values in the women of this group were
1.57-fold lower.

When comparing the PB biochemical compositions be-
tween the PE and physiological pregnancy patients, signif-
icant (p <0.05) differences were identified only for the ALT,
AST, total protein, albumin, urea, and creatinine levels. In
contrast, when comparing the RPB biochemical parameters
between the physiological pregnancy and preeclampsia pa-
tients, significant (p <0.05) differences were identified only
for the urea, creatinine, and uric acid.

Our study has demonstrated the feasibility of the further
RPB studies to obtain more complete ideas of the placen-
ta-associated diseases pathogenesis.
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