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Fetal growth restriction is a prevalent complication of pregnancy. Fetal growth restriction
entails the pathological restriction of fetal growth, leading to heightened perinatal risks. Pla-
cental histopathology in fetal growth restriction typically involves incomplete invasion and
transformation of spiral arteries, as well as impaired uteroplacental blood flow. Often, fetal
growth restriction is comorbid with preeclampsia. Several theories propose the beneficial
role of melatonin in reducing fetal growth restriction and preeclampsia. Studies suggest that
melatonin may enhance neoangiogenesis and oxygenation, crucial processes in pregnancy.
Melatonin’s expression throughout pregnancy in the human placenta underscores its impor-
tance in placental function and pregnancy outcomes. This research aims to study clinical and
anamnestic data in women with fetal growth restriction compared to a control group and ana-
lyze urinary melatonin levels in both groups. The study, conducted between 2018 and 2021,
included 66 pregnant women (34 with fetal growth restriction, 32 controls). Enzyme immu-
noassay of urine revealed significantly lower melatonin levels in the fetal growth restriction
group compared to controls. In conclusion, fetal growth restriction remains a significant chal-
lenge, warranting new therapeutic approaches. Lower urinary melatonin levels in fetal growth
restriction patients suggest its potential role in disease pathogenesis. Further research into
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melatonin’s mechanisms and therapeutic applications is essential for preventing or mitigating
fetal growth restriction’s clinical manifestations.

Keywords: pregnancy, fetal growth restriction, preeclampsia, melatonin, enzyme immuno-
assay.

Introduction

The main criterion assessing the effectiveness of socio-economic development and a
marker of the reproductive and demographic situation in the country is infant mortality
[1]. Fetal growth restriction (FGR) is a common complication of pregnancy affecting the
fetus, it is 5-10 %, with a burdened obstetric-gynecological history and complicated preg-
nancy — 10-25% [2]. FGR characterizes a pathologically small fetus that has not reached
its growth potential and has a high risk of perinatal complications. The incidence of FGR
is inversely proportional to the term of gestation and can reach 60 % among premature
births, increasing the morbidity and mortality of fetuses [3].

In FGR, placental histopathology is characterized by incomplete invasion of the pla-
centa, incomplete transformation of the spiral arteries, and impaired uteroplacental blood
flow. FGR is often combined with preeclampsia (PE), especially with the early develop-
ment of the pathology described above, and at the onset of PE it is necessary to exclude
FGR!. One of the causes of maternal mortality is PE. According to WHO, every 16 sec-
onds there is one case of stillbirth in the world, and the presence of FGR in pregnant
women makes a significant contribution to this statistics.

Theories have been put forward about the positive effect of melatonin on reducing
the incidence of FGR and PE. At the same time, it is important to note that the described
studies of melatonin indicate an improvement in neoangiogenesis and oxygenation [4-8].
It is known that the manifestations of the threat of termination of pregnancy and the se-
verity of PE and FGR in later stages are directly related to the processes occurring in the
placenta. It has been proven that melatonin is expressed in the human placenta through-
out pregnancy and contributes to the formation of syncytium, which indicates the essen-
tial role of this indolamine and its precursors in the functioning of the placenta and the
favorable development of pregnancy [9]. In addition, melatonin has also been shown to
protect embryos from various exogenous hazards [10].

Melatonin can have a protective effect on the placenta and fetus in the presence of
unfavorable factors for their development, as well as improving their adaptive capabilities
4, 11].

The objectives of our research:

— study clinical and anamnestic data in women with FGR and in the control group;
— analyze the level of melatonin in urine in two groups of patients.

Materials and methods

The clinical study was performed from 2018 to 2021 on the basis of the antenatal
and maternity departments of the D. O. Ott Research Institute of Obstetrics, Gynecology

! Clinical recommendations for insufficient fetal groth requiring maternal medical care (fetal growth
restriction) // Minzdrav RE Available at: https://cr.minzdrav.gov.ru/recomend/722_1 (accessed: 11.02.2022).
(In Russian)
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and Reproductology, St. Petersburg and on the basis of the antenatal and maternity de-
partments of the St. Petersburg State Budgetary Healthcare Institution Maternity Hospital
no. 9, St. Petersburg. A prospective analysis of clinical observations for the period 2019-
2021 was carried out, the study is not continuous in terms of coverage.

The main group — women with fetal growth restriction (n=34); control group —
women without FGR (n=32).

Inclusion criteria: age from 18 to 45 years; established diagnosis of FGR, detected
before 34 weeks; single pregnancy; comparable therapy within group.

Exclusion criteria: multiple pregnancies; pregnancy that occurred with the help of
assisted reproductive technologies; chromosomal abnormalities of the fetus or its malfor-
mations; acute infectious diseases during pregnancy; obesity established before pregnan-
cy; chronic alcohol and/or nicotine intoxication; somatic pathology (bronchial asthma,
chronic obstructive pulmonary disease, antiphospholipid syndrome, diabetes mellitus,
rheumatoid arthritis, neurodegenerative diseases).

Methods of clinical research: clinical and anamnestic; general clinical examina-
tion; Ultrasound: fetometry, assessment of amniotic fluid, Dopplerometry; cardiotoco-
graphic monitoring; laboratory methods, including enzyme immunoassay of urine for
melatonin levels.

Pregnant women collected the first morning portion of urine into a vessel in a dark
room with dim yellow lighting. The time of falling asleep and waking up for each patient
was recorded. After collection, the resulting urine volume was measured to calculate the
results. The entire volume of urine was collected and mixed in one container, without
adding a preservative. After which it is poured into two 5 ml eppendorfs and immediately
frozen to a temperature of -20 °C, avoiding premature defrosting.

Most circulating melatonin is metabolized in the liver to 6-hydroxymelatonin sulfate
and then to 6-sulfatoxymelatonin, which is excreted in the urine. The concentration of
6-hydroxymelatonin sulfate in urine correlates well with the average daily level of mela-
tonin in the blood [12].

Enzyme immunoassay of urine to determine the level of hourly excretion of mela-
tonin sulfate was performed using a Microtiter plate reader capable of reading absorbance
ft 450 nm (and a reference filter of 600-650 nm). An enzyme immunoassay kit was used
for the in vitro quantitative determination of human melatonin sulfate in human urine.

The determination of melatonin sulfate is based on the method of solid-phase com-
petitive enzyme immunoassay.

Melatonin sulfate (MeSO4) conjugated with horseradish peroxidase and MeSO4 con-
tained in the sample compete with each other for a limited number of binding sites of
antibodies sorbed in the wells of the tablet.

Methodology for determining the level of melatonin in urine in the main and control
groups:

1. Preparation of samples for analysis included complete defrosting of the material,
after which mixing using a FUGE VorteX centrifuge, then taking 500 pl of material.
Automatic pipette for 500 ul, Multipette Eppendorf.

2. Centrifuge for 5 minutes at 3000 rpm using an orbital shaker.

3. Preparation of reagents from concentrated components.

4. Preparation of standards, controls, samples.
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5. Dilution of all standards, controls, samples: 500 pul of Working Buffer + 10 pl of
each standard, control, sample.

6. Mixing.

7. We dig up a concentration of 1:40.

8. 50 ml of freshly prepared conjugate + 50 ml of standard, control, sample + 50 ml
of antiserum to Melatonin sulfate in all wells.

9. Cover the tablet with adhesive film. Incubate for 2 hours at room temperature
(18-25 °C) on an orbital shaker (500 rpm).

10. Remove the adhesive film from the plate and remove the incubation solution. We
wash each well with a working solution of Wash Buffer 4 x 250 ul. Remove the remaining
Wash Buffer by tapping the inverted tablet on the filter paper.

11.To add the Substrate Solution and Stop Solution, we use an 8-channel dispenser.
We apply solutions in the same sequence and at the same speed.

12. Add 100 pl of TMB Substrate Solution to each well.

13.Incubate for 30 minutes at room temperature (18-25 °C) on an orbital shaker
(500 rpm).

14. Stop the reaction by adding 100 pul of TMB Stop solution to all wells, gently shaking
the plate before measurement.

15. We measure the optical density (OD) in the wells at 450 nm on a tablet photometer
for microtiter plates (reference wavelength 600-650 nm) no later than 60 minutes after
adding the Stop solution.

In the laboratory, groups were recruited to determine the range of normal values
(melatonin levels in healthy people), which coincided with the specified norms.

Formula for calculation:

6COMT concentration x Urine volume

Hourly Excretion = : 1000.
Number of hours

Results and their discussion

According to the results of an enzyme immunoassay of urine to determine the level
of hourly excretion of melatonin sulfate in urine, it was found that in the control group
the level of melatonin was 1877.17 +283.36 ug/day, while in the study group the level was
1040.99 +344.50 pg/day, the difference between these groups was statistically significant,
p<0.05. A significant difference in melatonin levels was noticed within the group with
FGR; the analysis revealed that in patients who were diagnosed with PE, the melatonin
level was 527.27 +234.90 pg/day, which is significantly less than in patients with FGR and
without PE 1397.04 +520.47 mcg/day, p <0.05. When comparing melatonin levels in the
subgroup of patients with PE and in the control group, the differences were even more con-
vincing p<0.01 and is presented in Fig. 1. The literature describes [5, 8, 11] that melatonin
levels vary significantly in different age groups. In our study, in women with FGR under the
age of 35 years, the level was 1043.44 mcg/day, in the same group aged 36 years and older,
it was 1029.526 mcg/day, p>0.05, which does not disprove the null hypothesis. The null
hypothesis was not refuted in the control group either: in patients in the age group under
35 years old — 1828.68 mcg/day, and from 36 and older — 2562.41 mcg/day, p > 0.05.
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Fig. 1. The level of hourly urinary excretion (ELISA)

Among the compared clinical groups of patients, no statistically significant differ-
ences were found in age and height. The weight of pregnant women with FGR was sig-
nificantly lower, which is confirmed by p=0.003. The distribution of blood groups and
Rh factor did not differ from the average in the population. Primigravidas of women
with FGR accounted for 38.23 %, and women without the pathology under study —
46.87 %, were compared with each other, p>0.05; x*=0.3. Also, primiparas in the main
group were 58.82 %, in the control group 59.375 %, p >0.05; x> =0.73. This is statistically
insignificant.

There were no statistically significant differences between the groups in terms of ob-
stetric and gynecological history: endometriosis; uterine fibroids or myomectomy; cicatri-
cial deformity of the cervix; polycystic ovary syndrome; history of miscarriage or infertil-
ity; narrow pelvis.

The hypothesis of a difference between groups cannot be rejected for such somatic
nosologies as arterial hypertension, urolithiasis, pyelectasia, hydronephrosis, varicose
veins, biliary dyskinesia, subclinical hypothyroidism and euthyroidism.

It is interesting that in pregnant women without FGR, the total weight gain during
pregnancy was significantly greater and equal to 14.2 +0.95 kg, while in pregnant women
with FGR it was 10.7+0.79 kg, p=0.007. On the one hand, this is due to the timing of
delivery, but when calculating women with comparable dates in different groups, the sta-
tistical difference remained.

In the control group, 50 % of women had no edema, 30 % had slight swelling of the
extremities, and 20 % had edema of the extremities, while in the group with FGR, only
10 % had no edema, 32 % had slight edema of the hands and legs, and 58 % had edema of
the extremities, the difference between the groups is confirmed statistically, p=0.0002 and
is presented in Fig. 2.

An increase in blood pressure figures was recorded in 41 % of pregnant women with
FGR, while in the control group hypertension was not recorded, p <0.00001, x*=0.00001.
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Fig. 3. The amount of amniotic fluid

PE in the group with FGR occurred in 44.1 % of cases, while in the control group in
only 6.25 % of cases, p<0.001.

Assessing the amount of amniotic fluid (AF), statistically significant differences were
found, which are clearly shown in Fig. 3. In the control group, oligohydramnios was di-
agnosed in only one woman — 3.125%, while polyhydramnios was 9.37 %, a moderate
amount of amniotic fluid in 87.5 %. In the main group, 26.5 % had oligohydramnios, 5.8 %
had polyhydramnios, and 67.7 % had moderate amounts of water, which refutes the null
hypothesis, p=0.02.

The average amniotic index studied during pregnancy in the main group was
10.5£0.9, while in the control group it was 13.9+0.7; these indicators were significantly
different from each other, p <0.005.

The incidence of pregnancy anemia and thrombocytopenia were calculated in the
study and control groups. There were no statistically significant differences between them.
Leukocytosis was noted only among patients in the control group. Increased levels of fi-
brinogen and proteinuria were more common in the group of women with FGR, however,
when statistically processed, these differences were not significant.
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Table 1. Indicators of Dopplerometry the mother-placenta-fetus system, with FGR / without FGR

Artery Systolic-diastolic ratio Resistance index Ripple index
Umbilical cord 3,56+0,8/2,41+0,07 0,59+0,02/0,55+0,01 1,19+0,06/0,8+0,16
(p<0.05) (p<0.05) (p<0.05)
Middle cerebral 4,1+0,24/4,43£0,4 0,73+0,02/0,74+0,02 1,5+0,08 /1,6 £0,29
(p>0.05) (p>0.05) (p>0.05)
Right uterine 2,66+0,16 /1,87 £0,05 0,57+0,02 / 0,45+ 0,02 1,08+0,09 / 0,6 +0,08
g (p<0.001) (p=0.0005) (p<0.05)
Left uterine 2,29+0,1/1,98+0,06 0,54+0,02/0,48+0,01 0,98+0,07/0,71+0,1
(p<0.05) (p<0.05) (p>0.05)

Table 2. CTG indicators (beats per minute) in the studied groups

Indicator Group with FGR Group without FGR p-value
Basal fetal heart rate 137,88+ 1,39 132,2+1,04 p<0.05
Myocardial reflex 19,92+0,58 23,43+0,53 p<0.01
Oscillations 6,96+0,13 8,06+0,19 p<0.01

The location of the placenta does not affect the risk of developing FGR. The placenta
was located on the posterior wall in 58.6 %, on the anterior wall in 41.4 % of women without
FGR. In women with FGR, the placenta was on the posterior wall in 46.7 %, anterior —
53.3%, p=0.18; x*=0.35.

During ultrasound, the fetometric indicators of the control group were within 10 %o
for the corresponding gestational age, while in the main group 58.8 % had signs of FGR.

According to a Doppler study of hemodynamics in the mother-placenta-fetus system,
the indicators in the main group were outside the normal range, while no violations were
detected in the control group. The data is shown in Table 1.

In fetuses of women with FGR, the basal fetal heart rate was higher than in the control
group, while oscillations and myocardial reflex in the group with the studied pathology
were significantly lower. The data is shown in Table 2.

All women without FGR gave birth at term, while in the group with FGR, three pa-
tients had preterm birth, which amounted to 8.25 %.

In the control group, 31.75% of pregnant women were delivered by cesarean sec-
tion, in the main group 58.82% of patients p <0.05. Indications for cesarean section in
14 patients with FGR were associated with the presence of placental insufficiency and fetal
hypoxia, two underwent surgery based on the opinion of an ophthalmologist, one due to
incompetent scar on the uterus, one due to cicatricial deformity of the cervix, the informa-
tion is clearly presented on Fig. 4.

Among the postpartum women with FGR, there were the following complications of
childbirth: two had rapid labor, two underwent transfusion of fresh frozen plasma, one
had primary weakness of labor, one had asphyxia of the newborn, one patient underwent
abdominal drainage. During vaginal delivery, perineotomy was performed in 5 women
and manual examination of the uterine cavity was performed in one due to retained pla-
centa.
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Fig. 5. Fetal parameters

In the postpartum women from the control group, complications of childbirth were:
three had incoordination of labor, two had drainage installed in the abdominal cavity dur-
ing a caesarean section, and one had asphyxia of the newborn. In addition, 12 parturients
underwent perineotomy and two underwent manual examination of the uterine cavity
and isolation of the retained placenta.

The average term of delivery in women with FGR was 38.0 weeks, and without FGR —
39.75, which refutes the null hypothesis, p <0.0000001.

Women in the control group gave birth to boys in 64.5 % of cases and girls in 35.5 %;
in the main group, 52.9 % gave birth to girls and 47.1 % to boys, p>0.05.

The average weight of fetuses born to women with FGR was 2654 + 85 g, which was
significantly lower than that of conditionally healthy women 3488 +68 g, p <0.00000001,
which certainly reflects the presence of a deficiency in fetal weight as the leading compo-
nent of FGR. The average height of fetuses in the main group was 48 +0.54 cm, which was
statistically less than in the control group 51. 6 £0.37 cm, p <0.001. These data are shown
in Fig. 5.

Indicators: head circumference, chest circumference, umbilical cord length, placenta
weight, placenta dimensions are given in Table 3.

Fetal hypoxia in women with FGR was in 27.3 %, in women without the pathology
under study in 18.75 % of cases, p=0.21; X2 =1.17.
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Table 3. Fetal and placental sizes

Parameter Group with FGR Group without FGR p-value
Head circumference 33,8+0,28 35,2+0,24 < 0,001
Chest circumference 31,4+0,45 33,9+0,25 < 0,0001
Umbilical cord length 62,4+1,7 63,8 £1,7 > 0,05
Placenta weight 489,3+22,8 613,1+21,6 < 0,001
Placenta area 278,8+21,8 337,1+14,0 < 0,05

Women without the pathology under study had the following Apgar scores 1 minute
after birth: 9 points — 9.375 %, 8 points — 81.25 %, 7 points — 6.25 %; 5 points — 3.125 %.
The scores for patients of the main group were as follows: 8 points — 64.7 %, 7 points —
32.35%; 6 points — 2.95%. Apgar values had statistically significant differences between
groups at 1 minute, p<0.05, while at 5 minutes after birth no differences were detected,
p>0.05. Apgar 5 minutes after birth in the control group: 9 points — 31.25 %, 8 points —
62.5%, 7 points — 3.125%; 6 points — 3.125%. For the main group: 9 points — 44.1 %,
8 points — 47.1 %, 7 points — 8.8 %.

Blood loss during surgery did not differ significantly between the groups: in the main
group, the average volume of blood lost was 582+ 20 ml, in the control group 630 + 16 ml,
p>0.05. Also, no differences were found during natural childbirth. The average blood loss
in postpartum women with FGR was 227 + 12 ml, without FGR 247 +20 ml, p > 0.05.

FGR occurred with PE in 44 % of cases. The severe course of this disease in 58 % of
cases led to surgical delivery, on average 2 weeks earlier than in the control group. All this
confirms the need for new treatment and prevention regimens for FGR.

Conclusion

Today, FGR remains an extremely pressing problem, which is confirmed by high rates
of perinatal mortality and morbidity of fetuses diagnosed with obstetric pathology.

In accordance with the objectives of our study, an analysis was carried out on 66 preg-
nant women, 34 of whom had FGR. Having analyzed the general anamnestic data for all
criteria, no statistically significant differences were identified, which confirms the possi-
bility of comparing these groups. The exception was body weight; in women with FGR it
was significantly lower. This fact can probably be associated with genetic and physiological
characteristics in patients with FGR, however, further research in this direction is neces-
sary to confirm these assumptions. Lower body weight in patients in the main group prob-
ably explains the fact that the total weight gain during pregnancy in these patients was
reduced by a quarter of the average value than in the control group, which is confirmed by
the refutation of the null hypothesis

Edema, increased blood pressure, and preeclampsia were significantly more common
in the main group, and this defines the above criteria as predictors of FGR. When we talk
about FGR, we should think about PE; these data are consistent with the opinion of for-
eign authors [13-15].

Oligohydramnios, low-weight fetus at term, Doppler measurements and CTG are the
conditions that make it possible to verify FGR, and this was confirmed in our study.
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Among the studied women with FGR, 8.25% had preterm birth; the average de-
livery date for patients with the pathology under study was almost 2 weeks earlier than
in the control group. In the main group, 58.2 % were delivered by CS surgery, of which
77.8 % were due to the deterioration of the clinical situation for the main disease of
FGR, which in two cases led to complications such as transfusion of fresh frozen plas-
ma, in one case there was asphyxia of the newborn and Another patient had drainage
installed in the abdominal cavity. The average weight of fetuses born to mothers with
FGR was 834 g less than in the control group; such parameters as height, head and chest
circumference, weight and area of the placenta were also lagging behind; as a result,
such fetuses had lower Apgar scores. All of the above demonstrates a pessimistic picture
and the ineffectiveness of the approaches used, confirming the need to develop new
areas of therapy for FGR.

In our study, there were no statistically significant differences in urinary melatonin
levels by age, as reported by other authors, likely due to undersampling of age subgroups.
It was reliably established that with FGR, the level of melatonin in pregnant women is
significantly lower than in the comparison group. It is especially interesting that there
was a significant difference in patients with PE compared to the control group. Our data
make the hypothesis about the possible influence of melatonin on the development of PE
and FGR promising; we can talk about the need to continue to study the mechanisms of
development of this disease and develop new treatment regimens, since currently there
is no method that would guarantee a complete cure. The effects of melatonin in FGR are
mediated by its influence on the development of the placenta and fetus and, obviously,
the use of melatonin during pregnancy will ultimately lead to the prevention of FGR or a
decrease in the severity of clinical symptoms of this obstetric pathology.

References

1. Starodubov V.1, Sukhanova L. P, Sychenkov Y. G. Reproductive losses as a medical and social problem of
demographic development of Russia. Sotsialnye aspekty zdorov'ia naseleniia, 2011, no. 6, p. 1. (In Russian)

2. Levine T.A,, Grunau R.E., McAuliffe E. M., Pinnamaneni R., Foran A., Alderdice F. A. Early childhood
neurodevelopment after intrauterine growth restriction: a systematic review. Pediatrics, 2015, vol. 135,
no. 1, pp. 126-141.

3. Gorban T.S., Degtyareva M. V., Bobak O. A. Features of the course of the neonatal period in prema-
ture newborns with intrauterine growth retardation. Voprosy prakticheskoi pediatrii, 2011, vol. 6, no. 6,
pp- 8-13. (In Russian)

4. Reiter R.], Tan D.X., Korkmaz A., Rosales-Corral S. A. Melatonin and stable circadian rhythms op-
timize maternal, placental and fetal physiology. Human Reproduction Update, 2014, vol. 20, no. 2,
pp- 293-307.

5. Knyazkin L.V, Kvetnoy I. M., Zezolin P.N., Filippov S. V. Neuroimmunoendocrinology of the male re-
productive system, placenta and endometrium. St. Petersburg, Znanie Publ., 2007, 192 p. (In Russian)

6. LorenP, Sanchez R., Arias M. E,, Felmer R., Risopatrén J., Cheuquemdn C. Melatonin scavenger prop-
erties against oxidative and nitrosative stress: impact on gamete handling and in vitro embryo produc-
tion in humans and other mammals. Int. J. Mol. Sci., 2017, vol. 18, pp. 1119. https://doi.org/10.3390/
ijjms18061119

7.  Galano A., Tan D.X., Reiter R.]. Melatonin: a versatile protector against oxidative DNA damage. Mo-
lecules, 2018, vol. 23, p. 530. https://doi.org/10.3390/molecules23030530

8. Miller S.L., Yawno T., Alers N.O., Castillo-Melendez M., Supramaniam V.G., VanZyl N., Sabaret-
nam Th., Loose J. M., Drummond G.R., Walker D. W,, Jenkin G., Wallace E. M. Antenatal antioxidant
treatment with melatonin to decrease newborn neurodevelopmental deficits and brain injury caused
by fetal growth restriction. J. Pineal. Res., 2014, vol. 56, no. 3, pp. 283-294.

Becmnux CIT6I'Y. Meduyuna. 2024. T. 19. Boin. 2 137



10.

11.

12.

13.

14.

15.

Andrievskaya L. A., Ishutina N. A., Dovzhikova I. V. Placental insufficiency. Blagoveshchensk, Dal'nauka
Publ., 2017, 43 p. (In Russian)

Niu Y.J., Zhou W,, Nie Z. W,, Shin K. T., Cui X.S. Melatonin enhances mitochondrial biogenesis and
protects against rotenone-induced mitochondrial deficiency in early porcine embryos. J. Pineal. Res.,
2020, vol. 68, no. 2, p.e12627. https://doi.org/10.1111/jpi.12627

Komarova EI., Rapoport S.1., Malinovskaya N. K., Anisimova V.N. Melatonin in health and pathology.
Moscow, Medpraktika-M Publ., 2004, 308 p. (In Russian)

Barchas J., Dacosta E, Spector S. Acute pharmacology of melatonin. Nature, 1967, vol. 214, pp. 919-920.
Deter R.L., Lee W, Sangi-Haghpeykar H., Tarca A.L., Yeo L., Romero R. Fetal growth cessation in late
pregnancy: its impact on predicted size parameters used to classify small for gestational age neonates.
The Journal of Maternal-Fetal & Neonatal Medicine, 2015, vol. 28, no. 7, pp. 755-765.

Kanwal G., Sakshi N. Current Trends in Management of Fetal Growth Restriction. J. Fetal Med., 2014,
vol. 1, no. 3, pp. 125-129.

Spencer R.N.Car D.J., David A.L. Treatment of poor placement and the prevention of associated
adverse outcomes — what does the future hold? Prenatal Diagnosis, 2014, vol. 34, no. 7, pp. 677-684.

Received: April 24, 2024
Accepted: May 15, 2024

Authors’ information:

Vyacheslav M. Bolotskikh — Dr. Sci. in Medicine, Associate Professor; docgin@yandex.ru
Ekaterina V. Novitskaya — Obstetrician-Gynecologist; keatnovitskay@rambler.ru
Victoria O. Polyakova — Dr. Sci. in Biology, Professor; vopol@yandex.ru

Egor V. Marin — Student; egor.marin2017@yandex.ru

Knuanyeckne n aHanuT4ecKMe acleKThl B3aMMOCBA3Y MeTaTOHMHA
¥ 3aJ]epKKI pOCTa IIofa

B. M. Bonomckux"?, E. B. Hosuyxas>, B. O. Ilonsaxosa?, E. B. Mapun®

! Cankr-IleTepGyprekuit roCyAapCTBEHHBI YHUBEPCUTET,
Poccmiickas @egepanns, 199034, Canxr-IletepOypr, YHuBepcuteTckas Hab., 7-9
2 PonyibHBII oM Ne 9,
Poccuiickas Penepanns, 196158, Cankt-Iletep6ypr, yi. OpmKoHuKNzze, 47
3 MemyumHCKmit neHTp «Anbda Men»,
Poccmiickas @epepanus, 197345, Canxr-Iletep6ypr. yin. Typucrckas, 24/42
* Canxr-IleTepOyprekuii HayIHO-UCCTIEROBATENBCKII MHCTUTYT (PTU3UOITYIBMOHONIOT UM,
Poccuiickas Penepanns, 191036, Cankr-Iletep6ypr, JIurosckmii mp., 2—4
> Cankr-IletepOyprekuii monmrexHnyeckuit yausepcurer Ilerpa Benukoro,
Poccumiickas Pepepanns, 195251, Cankr-Iletep6ypr, yi. Ilomntexundeckas, 29

s wuruposanms: Bolotskikh V.M., Novitskaya E.V., Polyakova V.O., Marin E.V. Melatonin
levels and fetal growth restriction: Clinical insights and analytical approaches // Becthux CaHkr-
ITerep6yprckoro yuusepcurera. Meguuuna. 2024. T. 19. Boi. 2. C. 128-139.
https://doi.org/10.21638/spbul1.2024.203

138

3agepykKa pocTa IUI0fia SIB/ISIETCS PACIPOCTPaHEHHBIM OCTIOKHEHEM OepeMeHHOCTI, BIIEKY-
IIMM 32 cOOO0J ATONOrMYeCKoe OrpaHnyeHe POCTa IUIOJA, YTO IPUBOJUT K ITOBBILIEHHOMY
IIepMHATATIbHOMY pUCKy. [I1anieHTapHas TMCTONATONOTUSA IPU 3TOM OOBIYHO BKIIIOYAET He-
IIOJIHYIO VIHBA3MIO M TPAaHCPOPMAIMIO CIMPAIbHBIX apTepuii, a TaK)Ke HapylleH)e MaTo4-
HO-TITIAl[eHTapHOTO KPOBOTOKA. YacTo 3afiepskka pocTa IIofla COYeTaeTCs C IMpeaKIaMIICHelt.
Heckonbko Teopuit pefmonaraior MojIie3HYI0 PO/ib MeTaTOHMHA B CHVYDKEHUH 3a/IePKKIU po-
cTa IVIofia U IpesKIaMIcun. ViccnenoBaHns IOKa3blBAIOT, YTO METATOHMH MOXKET YCU/INBATD
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HEOaHTMOreHes3 U OKCUTeHAIINI0, BaYKHEIIe IPOLIeCChl BO BpeMst 6epeMeHHOCTI. DKCIIpec-
CMA MeJIATOHNMHA B IUIALICHTE Ye/I0BeKa Ha IIPOTSHKEHNN BCell 6epeMeHHOCTH IOIYepKIBaeT
ero Ba)XHOCTD JUIA (YHKIVM IUTALleHTBI ¥ UCXONOB OepeMeHHOCTH. Llenpio mccnenoBanmsa
ABUJIOCH U3y4YeHNe KIVMHWYECKMX M aHAMHECTMYECKMX NAaHHBIX Y JKEHIIVH C 3aJepyKKON
pocTa II0fa B CpaBHEHMM C KOHTPOJIBHO IPYIIION U aHA/IM3 YPOBHA MENAaTOHMHA B MOYE
B obenx rpymnmax. B uccienosanny, nposegeHHOM B mepuop ¢ 2018 1o 2021 r., npuHAM y4a-
cTre 66 GepeMeHHBIX >KeHIIMH (34 4er. ¢ 3aep)KKOI poCcTa IIoAa U 32 Yejl. B KOHTPOJIbHOII
rpymime). ViIMMyHO(EpMEHTHBIT aHaIM3 MOYY BBIABWI 3HAYUTENIbHO O0/Iee HU3KME YPOBHM
MeIaTOHMHA B TPYIIIIE C 3afIePXKKOI pOCTa IJIOfA 10 CPAaBHEHMIO C KOHTPOIBLHO TPYIIION.
VccnenoBaHHas MATOIOTMSI OCTAETCSL Cepbe3HOI Mpo6IeMoit, TpebyIoell HOBbIX TepaIes-
TUYECKMX ITOAXO0MI0B. bonee HM3KMe ypOBHM METaTOHMHA B MOYe Y TALIMEHTOK C 3aleP>KKOI
pocCTa II0fja TTO3BOJIAIOT IIPEAIIONOXNTD €ro IOTeHIMANbHYI0 POIb B TaTOreHe3e 3abojeBa-
HuA. JJanbHelinme 1ccaefoBaHNA MEXaHU3MOB U TePaleBTUYEeCKOro NMPYMeHEHNUs MenaTo-
HJHA HeOOXOAMMBI [/I IIPEfOTBpAlle s WIN CMATYeHMs KIMHIYeCKNX IPOsABICHNUIT TaH-
HOT'O OC/IO)KHEHN S OepeMEeHHOCTI.

Kniouesvie cnosa: 6epeMeHHOCTD, 3a/iepyKKa pOCTa IUIOfA, IPEIKIAMIICUSA, MeNaTOHWH, VM-
MYHO(EepMeHTHbIIT aHa/IN3.
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