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NEWBORNS DEATH RISK FACTORS AFTER SURGICAL INTERVENTIONS IN THE
EARLY NEONATAL PERIOD

© Vitaly F. Bezhenar?, Lidiia A. Ivanova?, Dmitry O. Ivanov?, Olga L. Krasnogorskaya
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For citation: Bezhenar VF, lvanova LA, lvanov DO, Krasnogorskaya OL. Newborns death risk factors after surgical interventions in the early
neonatal period. Pediatrician (St. Petersburg). 2022;13(5):5-21. DOI: https://doi.org/10.17816/PED1355-21

BACKGROUND: The mortality rate of children operated on in the early neonatal period remains high, despite the com-
bined efforts of surgeons, anesthesiologists, clinical pharmacologists, and many other specialists.

AIM: to determine the risk of death of children in the period of birth, after surgical interventions carried out in the
period of the neonatal period.

MATERIALS AND METHODS: A retrospective study was conducted between two groups of children treated at the Perina-
tal Center of the Pediatric University. The main group included 77 newborns operated on in the early neonatal period
and died in the first 28 days of life. The control group included 287 children operated on in the perinatal period and
survived 28 days.

RESULTS: In the main group, the percentage of defects detected prenatally was statistically significantly lower; statis-
tically significantly more often multiple congenital malformations and congenital malformations of the cardiovascular
system were diagnosed. Risk factors for the death of newborns after surgery performed in the perinatal period have been
established: features of the somatic status of mothers (chronic nicotine intoxication, hypertension and arterial hyperten-
sion, chronic serum hepatitis B and C, pathology of the urinary system and thyroid gland, cervical ectopia), obstetric
gynecological history (chronic inflammation of the organs of the lower floor of the genital tract, two or more abortions
in multiparous women, placental insufficiency in history during a previous pregnancy, previous delivery by caesarean
section), course of pregnancy (threatening abortion, acute respiratory viral infections, exacerbations of chronic infec-
tious diseases, early toxicosis, carriage of Cytomegalovirus and Herpes simplex types 1 and 2, asymptomatic bacteriuria,
gestational anemia, circulatory failure, fetal malnutrition, abnormalities in the amount of amniotic fluid diagnosed by
ultrasound study in the 3™ trimester of pregnancy), childbirth (breech presentation of the fetus and meconium staining
of amniotic fluid), afterbirth conditions (chlamydial and ascending infection).

CONCLUSIONS: In pregnant women with prenatally diagnosed congenital malformations of the fetus, it is necessary to
conduct bacteriological studies, emergency histological examination of the placenta to identify possible microbial dam-
age, as well as timely examination and treatment of newborns and upcoming / undergone surgery.

Keywords: infant; newborn; risk factors; cardiovascular system; metabolic diseases; prognosis; surgery.
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®AKTOPbl PUCKA CMEPTWU HOBOPOXAEHHBIX MOCJIE ONEPATUBHbIX
BMELWATENbCTB B PAHHEM HEOHATAJIbHOM NEPUOLE

© B.®. bexxeHapb !, J1.A. MBaHoea?, [.0. MeaHoB?, O.J1. KpacHoropckas®

' Nepsbiit CaHKT-MeTepbyprckuit rocyaapCTBEHHbIA MeAULMHCKUIA YHUBEPCUTET WM. akag. WM. MaBnosa,
Cankt-lNetepbypr, Poccus;

2 BoeHHO-MepumumMHCKas akagemus uM. CM. Kuposa, CankT-Tetep6ypr, Poccus

3 CaHKkT-MeTepbyprckuit rocyapCTBEHHbIA NeaMaTpUYeckuii MeanumMHckuin yruepcuTet, CankT-TeTepbypr, Poccus

Jna yumuposaHuA: bexeHapb B.®., MBaHoBa J1.A., MeaHoB [.0., KpacHoropckasa O./1. ®akTopbl pucKa CMepTU HOBOPOXKAEH-
HbIX MOC/NE OMepaTMBHbIX BMELIATe/NbCTB B paHHEM HeoHaTanbHOM nepuoae // Meauatp. — 2022. — T. 13. — Ne 5. — C. 5-21.
DOI: https://doi.org/10.17816/PED1355-21

AkTyanbHocTb. CMEpPTHOCTb [eTel, NPOONepUpPOBaHHbIX B PaHHEM HEOHaTaNbHOM Mepuoae, OCTAeTCs BbICOKOW, HECMOTPS Ha
00beanHEHHbIE YCUANS XMPYPrOB, aHECTE3MOM0roB, KNMHUYECKMX HapMaKoioroB U MHOTUX APYrUX CNeLuanmncToB.

Uenbo — onpeneneHune bakTopoB pucka CMepTH LeTei B Nepuoae HOBOPOXAEHHOCTM MOC/ie OMepaTMBHbIX BMeLlaTeNbCTs,
npoBeAeHHbIX B PaHHEM HEeOHaTalbHOM Mepuoae.

Marepuanbl u metoabl. [lpoBegeHO peTpoCneKTUBHOE MCC/iefoBaHWe ABYX Fpynn AeTei, NPOXOAMBLUMX nevyeHue B [lepu-
HaTanbHOM UeHTpe [Meanatpuyeckoro yHuBepcuteTa. B ocHOBHYIO rpynny BoOwWO 77 HOBOPOXAEHHbIX, MPOONEePUPOBAHHbIX
B paHHEM HeoHaTa/llbHOM nepuoge M norubwux B nepeble 28 AHeW XU3HW. B KOHTponbHyto rpynny Bowno 287 geten, npo-
OMNepUpOBaHHbIX B NepBble 7 CYT U NepexuBlunx 28 AHEN XU3HU.

Pe3ynbratbl. B OCHOBHOM rpynne CTaTUCTMYECKM 3HAUMMO HUMKe Obl NPOLEHT MOPOKOB, BbISIBJIEHHbIX MPeHATaNbHO; CTATU-
CTUYECKM 3HAYMMO Yalle OblIM AUArHOCTUPOBAHbI MHOXECTBEHHbIE BPOXAEHHbIE MOPOKMU PA3BUTUS U BPOXAEHHbIE MOPOKM
pa3BUTUSI CEPAEYHO-COCYAMUCTON CUCTEMbI. YCTAHOBEHbI PaKTOPbl pUcKa rMbenn HOBOPOXAEHHbIX AETEl Mocae onepauuu,
npoBeAEeHHON B MepuHaTanbHOM nepuope: 0COBEHHOCTM COMATUYEeCKOro CTaTyca MaTepel (XpOHMYeckas HUKOTMHOBAS
MHTOKCMKALMS, rMnepToHnyeckas 6onesHb M aptepuanbHas rMnepTeH3usl, XpOHUYEeCKMe CbiIBOPOTOYHble rematutol B u C,
naToNorMs MOYeBbIAEeNUTENIbHON CUCTEMbBI U LUMTOBUAHONM Kenesbl, IKTOMMUS ek MaTKM), aKyLlepCKO-TMHEKOTOrMYecKoro
aHaMHe3a (XpoHWYecKoe BOCMasieHMe OPraHOB HUXHEro 3Taxa MoJIoBOro TpakTa, ABa 1 6onee abopToB y MOBTOPHOPOASLLMX,
nnaueHTapHas HeJoCTaTOYHOCTb B aHaMHe3e Npwu npeabiayliei 6epeMeHHOCTH, NpefecTByOlUee poAopa3peLleHne nyTem
KecapeBa ceyeHus), TeyeHUs GepeMeHHOCTM (yrpoxaiouiee npepbiBaHWe HGepeMeHHOCTH, OCTpble pecnupaTopHbie BUPYC-
Hble MHPEeKLMU, 06OCTPEHUS XPOHUUYECKUX MH(DEKLMOHHbIX 3a60/1eBaHUiA, paHHUII TOKCMKO3, HocuTenbcTBo Cytomegalovirus
n Herpes simplex 1-ro u 2-ro Tunos, 6eccMMNTOMHas 6akTepuypus, reCTallMOHHas aHeMus, HeJ0CTaTOYHOCTb KpoBOOOpalLe-
HWS, TMNoTpodua Nnoaa, aHOMaNUMKU KOMYeCcTBa OKOMOMNNOLHbIX BOA, AMAarHOCTUPOBAHHbIE NPU YNbTPa3BYKOBOM MCCNea0Ba-
HUM B 3-M TpuMecTpe 6epeMeHHOCTH), poaoB (Ta30BOe NpeasiexxaHne naoaa U MeKOHWaNbHas OKPacka OKOMOMIOAHbIX BOA),
COCTOSIHMA nocniefa (xnamuaniiHoe u Bocxopasuee MHOULMPOBAHME).

3akoueHue. Y 6epeMeHHbIX C NpeHaTaNbHO AMArHOCTUPOBAHHBIMU BPOXAEHHBIMU MOPOKaMKU pasBUTUS NIoAa Heo0bxoaAnMO
NpoBOAUTb HaKkTepUoNornyeckue UcciefoBaHms, SKCTPEHHOE TMCTONTIONMYeCKOe UCCieAoBaHMs Nocneaa AN BbiSBIEHUS BO3-
MOXXHOT0 MUKPOBHOro MopaXKeHus, a TakxKe CBOEBPEMEHHOro 06C/ieloBaHNS U NeYeHUS] HOBOPOXAEHHbIX U NpeacToawmum/
nepeHeCceHHbIM XMPYPruyecknuM BMeLaTeNnbCTBOM.

KnioueBble cnoBa: MnafeHel; HOBOPOXAEHHbIN; (GaKTOpbl PUCKA; CEPAEYHO-COCYAMUCTas cuctema; MeTtabonuueckue
3a60/1eBaHMA; NMPOrHO3; XMPYprus.

Mocrynuna: 12.08.2022 Opobpena: 20.09.2022 MNpuusTa k nevatn: 28.10.2022
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BACKGROUND

Modern surgery in the early neonatal period
has undergone significant changes in recent years.
Thanks to the development of antenatal diagnos-
tics, most congenital malformations (CMs) can
now be detected even before birth. The preferred
technique is currently a radical one-stage correc-
tion of developmental anomalies; however, there
is also no unequivocal rejection of the staged cor-
rection of congenital defects, such as congenital
heart defects [19]. The preferred approach includes
minimally invasive and endosurgical interventions.
Endosurgical interventions allow for the correction
of CMs with minimal risk to the patient’s health.
However, this type of surgery is far from being
possible in any hospital because the surgeon must
know the anatomical and physiological characteris-
tics of newborns, have experience in the treatment
of newborns including premature ones, and master
endosurgical techniques [9, 18].

Congenital heart disease is one of the most sig-
nificant causes of neonatal mortality. This is partly
associated with the need for surgical treatment in
the first days of life, which became possible with
the improvement of cardiac surgery. In recent
years, noteworthy results have been achieved in
the field of surgical technique, perfusion, anesthe-
sia, and nursing of infants, especially due to the
individualization approach in each case. The au-
thors noted that the risk of cardiac surgery in the
neonatal period sharply increased in the presence
of other factors, such as low gestational age and
low body weight [23]; however, other risk factors
are currently under-investigated.

CMs and central nervous system tumors are rea-
sons for surgical interventions in the early neonatal
period. In the case of CMs of the central nervous
system, mortality in the neonatal period is low;
however, it reached 20% after the removal of in-
tracranial tumors, which is most often associated
with severe malignancy [14].

Many studies have focused on the issues of re-
ducing postoperative mortality in the neonatal pe-
riod; however, most of them focused on discuss-
ing the correctness and timeliness of diagnostics
and formulating indications for surgical treatment
[4, 6, 8, 9, 16, 22], surgical treatment methods
[1, 9, 10, 20], surgery timing [19, 24], and post-
operative management methods [17].

Recently, the number of children requiring sur-
gical treatment of necrotizing enterocolitis, the
so-called disease of preterm survivors, has been
increasing [21, 29]. The main risk factor for the
development of this condition is a low birthweight

(up to 1000 g). Since 2012, after the transition to
the new live birth criteria!, along with a gradual
decrease in mortality from respiratory distress syn-
drome, the number of children with necrotizing en-
terocolitis is growing simultaneously [21, 34, 45].
According to some authors, the mortality rate from
this disease ranges from 50% to 100% [2, 18, 32].
Such a high mortality rate is due to the severity
and extent of the pathological process and post-
operative complications [13, 16, 18]. In addition,
complications and causes of postoperative death of
children such as acute renal failure, which is caused
by dehydration, asphyxia, sepsis, and disseminated
intravascular coagulation syndrome, are described
[13, 19, 49].

Thus, the analysis of literature data on postop-
erative neonatal deaths showed that recent research
focuses on the search for modern methods and ap-
proaches to surgical treatment and improvement
of diagnostic methods; however, other prognostic
markers (anamnestic, clinical, and instrumental) are
studied enough.

This study aimed to determine the risk factors
for infant death in the neonatal period after surgi-
cal interventions performed in the early neonatal
period.

MATERIALS AND METHODS

This retrospective study analyzed data from the
medical records of children treated at the Perinatal
Center of the St. Petersburg State Pediatric Medi-
cal University (a third-level obstetric institution)
between 2013 and 2020. The “deceased” group
included 77 newborns that underwent surgery in
the early neonatal period (first 168 h of extrauter-
ine life) and died within the first 28 days of life.
The “survived” group included 287 children who
underwent surgery in the perinatal period and sur-
vived 28 days. The study groups were comparable
in terms of the indications for surgical treatment,
which were conditionally divided into three groups
(Table 1):

CMs: This included disorders occurring during
the neonatal period (hemodynamically significant
persistence of fetal communications, pneumotho-
rax, and need for surgical treatment of necrotizing
enterocolitis) [27].

Congenital and acquired metabolic disorders:
The main indications for surgical treatment in
both groups were CMs (Table 2). The percentage

' Order of the Ministry of Health and Social Development of the
Russian Federation dated December 27, 2011 No. 1687n “On medical
criteria for birth, the form of a birth document and the procedure for
issuing it.”
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Table 1 / Tabnuya 1

The structure of indications for surgical intervention in the study groups
CTpyKTypa NoKasaHui K XMpypruyeckoMy BMeLLaTeNbCTBY B UCCIedyeMblX rpynnax

Indicator / IToka3areinn

Deceased /
IMorudmue (n=77)

Survived /
Boeoxusive (n = 287)

Statistical significance /
Craructiueckast 3Ha9MMOCTh

Congenital malformations /
Bposk/ieHHBIC TIOPOKH Pa3BUTHS

61 (79.2%)

238 (82.9%) x> =0.67, p=0.416

of which were diagnosed prenatally /
U3 HUX AMAarHOCTHPOBAHEI IIPEHATAJIEHO

40 (65.6%)

215 (90.3%) x> =24.75, p=0.000

Conditions arising in the neonatal period /
COCTOﬂHPlﬂ, BO3HHUKIIHE B IEPHUO] HOBOPOKACHHOCTHU

13 (17.1%)

48 (16.7%) % =0.05, p=0.823

Metabolic disorders /
Hapymenus oOMeHa BemecTs

3 (3.7%)

1 (0.4%) ¥ =1.67, p=0.190

Table 2 / Tabauuya 2

The share of congenital malformations of various organs and systems diagnosed in children of the studied groups
YoenbHbli BEC BPOXKAEHHbIX MOPOKOB Pa3BUTUS Pa3/IMUHbIX OPraHOB M CMCTEM, AMArHOCTUMPOBAHHBIX Y AeTel ucciemyeMmbix

rpynn

Indicator / IToxasareinn

Deceased /
Horubmwue (n=77)

Survived /
Beokumme (n = 287)

Statistical significance /
CrarucTuyeckasi 3Ha4MMOCTh

Congenital malformations cardio-vascular system /
ITopoku pa3BUTHSI CEPACUYHO-COCYAUCTON CHCTEMBI

36 (59.0%)

40 (16.8%) x> =46.22, p=0.000

Congenital malformations central nervous system /
[lopoku pa3BUTHS LIEHTPAIbHONW HEPBHOW CUCTEMBbI

57 (24.0%) -

Congenital malformations mastrointestinal tract /

1 (1.6%) 51 (21.4%) ¥’ =22.24, p=0.000
TTopoK¥ pa3sBUTHS KEJIyJOYHO-KUIICYHOTO TPAKTa
Diaphragmatic hernia / 0 o ) _
Jlnaparmanbias rpsixa 2 (3.3%) 25 (10.5%) ¥>=3.03, p=0.08
Neoplasms / 0 o ) _
HoBooGpasosanis 1 (1.64%) 22 (9.2%) x> =5.22,p=0.022
Multiple malformations / 20 (32.8%) 6 (2.5%) 2 =56.53, p=0.000
MHOKeCTBEHHBIE TOPOKU PA3BUTHUS
Number of operations (max—min) / 2.065 = 1.681 1.692 + 1.144 —0.024
KonuuectBo onepainuii (max—min) (1-11) 1-7) p=0

of CMs detected prenatally was statistically signifi-
cantly lower in the main group than in the con-
trol group, which became one of the risk factors
for infant death in the first month of life, despite
surgical interventions. This can be associated with
the transfer of newborns to a specialized hospital,
need for treatment, etc.

Among the CMs of the gastrointestinal tract,
duodenal atresia was registered in the main group,
and atresia of the esophagus, duodenum, large and
small intestines, and anus was diagnosed in the
control group. Cardiovascular defects were repre-
sented by congenital heart defects, coarctation of
the aorta, and aneurysm of the vein of Galen in
both study groups. The neoplasm group included
pathological formations of various localizations (ab-
dominal cavity, chest cavity, small pelvis, cranial ca-

vity, external localization, and including teratoma).
In the main group, surgical treatment of hemangio-
ma was performed, and in the control group, surgical
treatment of sacrococcygeal teratomas, ovary forma-
tions, femoral and parietal regions, face, abdominal
cavity, cranial cavity, and the retroperitoneal space.
No surgical interventions for CMs of the central
nervous system were performed in the main group.
In the control group, hydrocephalus, rachischisis
(myelocele, meningomyelocele, and meningomyelo-
radiculocele), cranioschisis (occipital meningocele,
encephalocele, encephalomeningocele, and cranio-
vertebral meningocele), Arnold—Chiari syndrome,
and subependymal cyst of the cerebral ventricle
were registered. The number of surgeries during the
first 7 days of life was statistically significantly
higher in the main group than in the control group.
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Thus, multiple CMs and CMs of the cardiovas-
cular system were diagnosed statistically signifi-
cantly more often in the main group, while all other
groups of CMs were diagnosed more often in the
control group.

STUDY RESULTS

The sex ratios in the main and control groups
(boys/girls) were 57/43% and 60/40%, respectively,
and the difference was statistically insignificant
(p =0.604). No statistically significant differences
were noted in the age and social status of moth-
ers in the main and control groups, that is, they
were comparable according to these indicators
(Table 3).

The distribution of mothers by blood groups I,
I, III, and IV was not statistically significantly
different, with 34.2%, 39.5%, 18.6%, and 7.6% and
37.5%, 34.4%, 25%, and 3.1%% in the main and
control groups, respectively. The ratio of mothers
with a negative Rh factor in both groups was al-
most equal to 14 (18.2%) and 54 (18.8%), which
was statistically not significant.

Chronic nicotine intoxication, hypertension, ar-
terial hypertension, and chronic serum hepatitis B
and C were noted statistically significantly more
often in mothers of deceased newborns (Table 4).
Urinary system pathologies in the main and control
groups included CMs (polycystic kidney disease
and kidney duplication), urolithiasis and cystitis
and were statistically significantly more often de-
tected in the deceased group, whereas no statis-
tically significant differences were found in the
frequency of chronic pyelonephritis in the study
groups. In both groups, liver and gastrointestinal

Social status of mothers of newborns of the studied groups

tract diseases included liver steatosis, cholelithia-
sis, calculous cholecystitis, chronic gastritis, and
duodenal ulcer, and no statistically significant dif-
ferences were noted. In the study groups, thrombo-
cytopenia and thrombocytopathy, vision pathologies
(mild to severe myopia and retinal angiopathy),
varicose veins, chronic tonsillitis, respiratory sys-
tem pathologies (chronic pharyngitis and bronchitis,
bronchial asthma, and injuries in history), anemia,
grade 1 and 2 obesity, injuries (fractures of the pel-
vis, coccyx, and long tubular bones, knee ligament
rupture, closed craniocerebral injury, and cerebral
concussion), skin diseases (vitiligo, psoriasis, atypi-
cal dermatitis, and neurodermatitis), hypercoagu-
lability, hereditary thrombophilia, antiphospholipid
syndrome, and diabetes mellitus were registered
with equal frequency, and no statistically signifi-
cant differences were noted.

Thus, the mothers of deceased newborns statisti-
cally significantly more often had chronic nicotine
intoxication, urinary system and thyroid gland pa-
thologies, and chronic serum hepatitis B and C.

Uterine fibroids, infertility (primary and se-
condary), congenital malformations of the genitals,
endometriosis, ovarian tumors, chronic inflamma-
tion of pelvic organs (salpingoophoritis and en-
dometritis), chronic urogenital infection (urea-
plasmosis and chlamydia), menstrual disorders,
and surgical treatment of gynecological diseases
were detected in the study groups with equal fre-
quency. Cervical ectropion and chronic inflamma-
tion of lower genital tract organs (vaginitis and
bacterial vaginosis) were statistically significantly
more common in mothers of deceased newborns
(Table 5).

Table 3 / Tabnuua 3

CoumanbHblid CTaTyC MaTepeil HOBOPOXAEHHbIX UCCNeLyeMbIX Tpyrn

Indicator / I[loka3arens

Deceased /
[Moru6mue (n="77)

Survived /
Beokusiiue (7 = 287)

Statistical significance /
CrarucTuyeckasi 3Ha4MMOCTh

Registered marriage /
3aperucTpupoBaHHBINA Opak

62 (80.5%)

247 (86.1%) ¥ =014, p=0.86

Official place of work/
OdunnansHoe MecTo paboTh

51 (66.2%)

179 (62.4%) = 0.54, p=0.46

The level of education / YpoBens obpa3zoBaHus

e initial / HayaipHOE
e average / cpeHee
 high / BeICcIICE

6 (7.8%)
31 (40.3%)
40 (51.9%)

8 (2.8%)
183 (63.8%)
96 (33.4%)

¥ =475, p=0.09

Pregnancy record /
VueT no 6epeMeHHOCTH

76 (98.7%)

283 (98.6%) ¥ =007, p=092

Mother’s age, years (max—min) /
Bospact marepu, et (max—min)

30.76 + 5.866
(17-41)

29.85 £ 5.769

(16-5%) p=0.255
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Table 4 / Tabnuya 4

Somatic morbidity of mothers of newborns of the studied groups
CoMaTuyeckas 3ab60s1eBaEMOCTb MaTepei HOBOPOXKAEHHbIX UCC/IeAyeMbIX Tpymnn

Indicator / IToka3aTenn

Deceased /
[oru6bmwue (n=77)

Survived /
Bepxusmue (n =287)

Statistical significance /
CrarucTiyeckasi 3Ha4MMOCTh

Chronic nicotine intoxication /

[TaTonorus MO‘[GBBIBOZ[?IU.[Cﬁ CUCTEMBI

0, 0, 2 — =
XpoHHUuecKass HUKOTUHOBAss HHTOKCHKAI[US o (11.7%) 724%) x = 6.25. p = 0016
Essential hypertension and arterial hypertension /
I'mnepronmdeckas 60Je3Hs U apTepHAIbHAs THIIEP- 13 (16.9%) 19 (6.6%) x> =4.52, p=0.033
TEH3US
Chronic serum hepatitis B and C / o o ) _
XpoHuyeckue CbIBOpoTOuHbIe renatutsel B u C 7 0.1%) 7(0.7%) x> =7.04, p=10.010
Chronic pyelonephritis/ o o ) _
Xpomuseckuii menonepit 10 (13.0%) 21 (6.5%) > =156, p=0.211
Pathology of the urinary system / 14 (18.2%) 2 (0.7%) 7= 5.85, p=0.016

Pathology of the gastrointestinal tract and liver /
[TaTonorus KEIYJOUHO-KHUIIEYHOr'0 TpaKTa U N€UYCHN

18 (23.4%)

42 (13.0%) =283, p=0.092

Chronic tonsillitis / XpoHu4eckuii TOH3UILINAT 5 (6.5%) 16 (5.6%) > =0.05, p=0.816
Pathology of the resplratf)ry system / 3 (3.9%) 7 (2.4%) 2= 011, p = 0745
ITaTonorus IpIXxaTelbHONH CHCTEMBI
Injuries / IlepenecenHbIe TPaBMBbI 5 (6.5%) 4 (1.4%) x> =291, p=0.088
Varicose disease / BapukosHas 6011e3Hb 5 (6.5%) 33 (11.5%) v =1.08, p=0.284
Vision pathology / [TaTonorus 3penns 14 (18.2%) 33 (11.5%) =148, p=0.223
Anemia / Auemus 1 (1.3%) 2 (0.70%) x> =0.25, p=0.621
Obesity / Oxupenue
* first degree / mepBoii cTeneHn 4 (5.2%) 7 (2.4%)

. ¥’ =0.92, p=0.646
» second degree / BTOpOii cTeneHH 3 (3.9%) 7 (2.4%)
Pathology of the thyr01dvgland / 16 (20.8%) 21 (77%) =759, p = 0.007
ITaTosorus MUTOBUIHOI JKeIe3bl
Diabetes mellitus / CaxapHbIii 1uadeT 1 (0.4%) -
Hypercoagulation, APS, hereditary thrombophilia /
I'unepkoarymnsius, aHTUPOCHOTUIUIHBIA CHHAPOM, 3 (3.9%) 7 (2.4%) ¥>=0.11, p=0.745
HacleICTBEHHAs! TpoMOopuIIns
Thrombocytopenia, thrombocytopenia / 3 (3.9%) 7 (2.4%) =075, p=0.387
TpombonuToneHus, TPOMOOIIUTONATH I
Skin diseases / 3a001eBaHHS KOXKHI 3 (3.9%) 4 (1.4%) x> =0.52, p=0.482

The number of pregnancies and childbirths, his-
tory of miscarriages, missed miscarriages, and ec-
topic pregnancies, abortions in primiparas, preterm
births, and perinatal losses in the study groups were
registered equally frequently. Two or more abor-
tions in multiparous women, history of placental
insufficiency in a previous pregnancy, and previ-
ous delivery by cesarean section were statistically
significantly more common in mothers of deceased
newborns (Table 6).

Pregnancy as a result of assisted reproductive
technologies, namely, in vitro fertilization and in-

tracytoplasmic sperm injection, infectious lesions
of the genital tract caused by Trichomonas vagi-
nalis and Chlamydia trachomatis, mycoplasma and
ureaplasma infections, presence of opportunistic
microflora in the cervical canal, gestational dia-
betes mellitus, moderate and severe preeclampsia,
cholestatic hepatosis, thrombocytopenia, isthmic—
cervical insufficiency (including its correction with
the installation of an obstetric unloading pessary),
placenta previa, premature detachment of a nor-
mally located placenta were noted with an equal
frequency in the study groups. Threatened abortion
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Gynecological morbidity of mothers of newborns of the studied groups

lMHekonormnyeckas 3aboneBaemMocTb MaTepeﬁ HOBOPOXAEHHbIX UCCcnengyembix rpynn

Table 5 / Tabauya 5

Indicator / TlokasaTeis Deceased / Survived / Statistical significance /
[lorubmmue (n="77) | Bepkusmmue (n =287 TAaTUCTUYECKAs 3HAYUMOCTh
§ 287)| C
Uterine fibroids / Muoma MaTku 3 (3.9%) 7 (2.4%) x> =0.09, p=10.771
Primary infertility / becrumogue mepsuanoe 3 (3.9%) 21 (7.7%) ¥ =172, p=0.199
Secondary infertility / Becimogue BropnuHoe 4 (5.2%) 13 (4.5%) x> =0.01,p=0.973
Congenital malformations of the genitals / 1 (1.3%) B B
BposKIeHHBIC TIOPOKH Pa3BUTHUsI HOJOBOrO alapara =70
Menstrual irregularities / 3 (3.9%) 3 3
HapyieHust MEHCTPYaIbHOI'O LIUKJIA
Endometriosis / DHIOMETpHO3 1 (1.3%) - -
Ovaran tumors / Omyxonu ssm9HAKa 1 (1.3%) - -
Chronic inflammatory of the pelvic organs /
XpOHHYECKUH BOCHAIUTENBHBIN MPOLECC OPraHOB 5 (6.5%) 4 (1.4%) ¥ =2.81, p=0.094
MaJIOTO Tas3a
Chronic inflammation of the organs of the lower
floor of the genital tract / 8 (10.4%) 4 (1.4%) =822, p=0.005
XpOHHYECKOE BOCHAJICHHE OPTaHOB HIKHETO JTaxa
I0JIOBOTO TPaKTa
Ectopia of the cervix / DxTonus meiku MaTKu 8 (10.4%) 2 (0.7%) x> =10.48, p=0.001
Ureaplasmosis / Ypeamnna3mo3 5 (6.5%) - -
Chlamydial infection / Xnamuano3 3 (3.9%) - -
Transferred operations / Onepaunu B aHaMHe3€ 3 (3.9%) - -

Features of the obstetric anamnesis of mothers of newborns of the studied groups
Oco6eHHOCTHM aKyLLepCKOro aHaMHe3a MaTepeit HOBOPOXXAEHHbIX UCCIEAYEMbIX Fpynn

Table 6 / Tabauya 6

Indicator / IToxa3aTrens

Deceased /
Tlorunbmmue
n="177)

Survived /
Booxusmime
(n=287)

Statistical significance /
CraTucTHYecKasi 3HAUUMOCTh

Pregnancy by account (max—min) /
bepeMeHHOCTB 110 cueTy

2747 +2.075 (1-11)

2.389 £ 1.56 (1-9)

p=0.109

Childbirth by account (max—min) /
Pons! o cuery

1.845 + 1.023 (1-6)

1.789 + 0.946 (1-5)

p=0.662

Miscarriagess /

HepI/IHaTaHLHbIC NOTCPpU

0 0 2 — =
BHIKHIBIIH, 3aMepIIe OepeMeHHOCTH 7O1%) 30 (105%) X =967, p= 0085
Miscarriages (number) / 0239 +0.917 0122+ 0.388 p=0.101
Boikuapimu, 3aMepuine 6epeMeHHOCTH (KOJTHYECTBO)
A history of abortion in a nulhparmvls / 3 (3.9%) 12 4.2%) 2 =000, p=0978
AGopT B aHaMHe3¢e y IepBOPOIsIIeiH
Two or more abortions in a multiparous / § 14 (18.2%) 18 (6.3%) 2 =837, p=0.004
JIBa u 6omee aOOpTOB y MOBTOPHOPOISAIICH
Placental insufficiency / 2 (2.6%) _ _
IlnaneHTapHas HEAOCTATOYHOCTD
Ectopic pregnancy / o 0 ) _
Dkronuyeckas 6EpeMCHHOCTb 1d3%) 8 (2.5%) x =034, p= 0558
EZSZ;Z?:::;";/ 6 (7.8%) 5 (1.7%) ¥=5.62, p=0017
Preterm birth / o o ) _
TIpes teBpeeHHEe PO 2 (2.6%) 9 (3.1%) x> =10.03, p=0.860
Perinatal losses / 1(1.3%) B _
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(both single, double, and multiple), acute respira-
tory viral infections during pregnancy, exacerba-
tions of chronic infectious diseases, inflammatory
diseases of the lower genital tract, early toxico-
sis, carriage of Cytomegalovirus and Herpes sim-
plex types 1 and 2, asymptomatic bacteriuria, and
anemia of pregnancy were registered statistically
significantly more often in mothers of deceased
newborns (Table 7).

Ultrasound data during pregnancy were analyzed.
Diagnosed pathological conditions and structural
aspects of the placenta are presented in Table 8.

The rates of increased thickness of the collar
space, a single umbilical artery, and prenatally di-
agnosed fetal edema were not statistically signifi-
cantly different. In the deceased group, the patho-
logical conditions of the placental complex, namely,
chronic placental insufficiency, circulatory failure
(stages TA and B, II, and III), fetal hypotrophy,
oligohydramnios, and polyhydramnios, were diag-
nosed statistically significantly more often.

As regards the characteristics of delivery (Table 9),
the duration of stages 1, 2, and 3 of labor, fre-
quency of amniotomy, and perineotomy were not
statistically significant different in the groups. In
the group of deceased newborns, vaginal delivery
was statistically significantly more common. Op-
erative vaginal delivery was not used in the study
groups.

Amniotic fluid discharges were analyzed. The
duration from rupture to delivery and childbirth
with a whole fetal bladder was not statistically
significantly different. In the survived group, the
normal color of the amniotic fluid was statistically
significantly more common, whereas meconium-
stained and blood-tinged amniotic fluid were sta-
tistically significantly more common in the main
group. Moreover, the diagnosis of intrauterine fetal
hypoxia during childbirth was established in the
study groups with approximately equal frequency,
and no statistically significant differences were
detected. In the deceased group, deliveries were
statistically significantly more frequent with breech
presentation.

No statistically significant differences in the
gestational age, weight and height of newborns,
and weight and height of full-term newborns were
noted. The 1-min and 5-min Apgar scores were sta-
tistically significantly lower in the deceased group
(Table 10).

In the analysis of the histological structure of the
placenta, stage 3 ascending infection and chlamyd-
ial choriodeciduitis were statistically significantly
more common in the deceased group. Meanwhile,

hematogenous infection (mycoplasma, herpetic,
and RNA-viral) and placental insufficiency, both
chronic and acute, were not statistically significant
different between the groups (Table 11).

Thus, the unfavorable prognostic risk factors for
neonatal death after surgery performed in the early
neonatal period are as follows:

* Multiple CMs and congenital heart diseases in the
child

* Lack of prenatal diagnosis of the malformation

* Chronic nicotine intoxication, hypertension and ar-
terial hypertension, chronic serum hepatitis B and

C, urinary system and thyroid gland pathologies,

cervical ectropion, chronic inflammation of the

lower genital tract organs (vaginitis and bacterial
vaginosis), two or more abortions in multiparous

women, history of placental insufficiency in a

previous pregnancy, previous delivery by cesarean

section

* Threatened abortion (both single, double, and
multiple), acute respiratory viral infections during
pregnancy, exacerbations of chronic infectious dis-
eases, inflammatory diseases of the lower genital
tract, early toxicosis, carriage of Cytomegalovirus
and Herpes simplex types 1 and 2, asymptomatic
bacteriuria, and anemia in the current pregnancy

* Circulatory inefficiency, small-for-gestational-age
fetus, abnormal amniotic fluid volume diagnosed
by ultrasound in the third trimester of pregnancy

* Breech presentation of the fetus and meconium
staining of amniotic fluid

» Stage 3 ascending infection of the placenta and
chlamydial choriodeciduitis

DISCUSSION OF RESULTS

Modern surgery in the early neonatal period
has undergone significant changes in recent years.
Thanks to the development of prenatal diagnos-
tics, most CMs can now be detected even before
birth. According to Appendix No. 1 of the Order
of the Ministry of Health of the Russian Federation
No. 1130n2, “If, according to the conclusion of a
case conference, surgical correction of fetal malfor-
mations in the neonatal period is possible, pregnant
women are referred for delivery to obstetric hospitals
that have departments (wards) of resuscitation and
intensive care for newborns and the possibility of
providing medical care in Pediatric Surgery.” A simi-
lar procedure for providing medical care in prenatal
diagnostics of CMs allows for performing timely
surgical treatment to reduce postoperative losses.

2 Order of the Ministry of Health of Russia dated October 20, 2020
No. 1130n “On approval of the procedure for providing medical care
in the field of obstetrics and gynecology.”
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Features of the course of pregnancy in the study groups

OcobeHHOCTH TeUyeHUs 6ep(:‘MeHHOCTVI B uccnegyembix rpynnax

Table 7 / Tabnuya 7

Indicator / IToka3arens

Deceased /
Tlorubmue
n="177)

Survived /
Brokusnine
(n=287)

Statistical significance /

CraTtucTHyecKasi 3HaYNMOCTh

Pregnancy as a result of ART / bepeMeHHOCTb B pe3yiib-
TaT€ BCIIOMOIr'aTCJIbHBIX PEIIPOAYKTHBHBIX TEXHOJIOTHH

* IVF / skcTpakoprnopalibHOE OTLIONOTBOPEHHE

10 (13.0%)

38 (13.2%)

¥ =0.01, p=0914

* medium degree / cpenHeil cTeneHu

1 (1.3%)

o ICSI/ uHTpanuTonIa3MaTiyecKas HHbEKIIUs CIIePMaTO30H/1a - 4 (1.4 %) -
Early toxicosis / Panuuit Tokcuko3 4 (5.2%) - -
Inflammatory diseases of the lower genital tract / Bocrianu- 16 (20.8%) 5 (1.8%) = 18.51, p = 0.000
TeJIbHbIC 3a00JI€BaHNs HIDKHEr0 OT/Iesa [OJIOBOrO TPAaKTa
Trichomoniasis / Tpuxomonuas 1 (1.3%) - -
Chlamydia trachomatis 1 (1.3%) - -
Cytomegalovirus 7 (9.1%) - -
Herpes simplex 1, 2 3 (3.9%) - -
Mycoplasma | Ureaplasma 3 (3.9%) - -
Genital opportunistic microflora / 3 (3.9%) _ _
VYcnoBHO-IaToreHHast MUKpodIopa

Threat of abortion / Yrpo3sa npepsiBaHus 0epeMEHHOCTH
* single / omHOKpaTHas 12 (15.6%) 4 (1.4%) y>=45.87, p=10.000
e double / nBykpaTHas 6 (7.8%) 2 (0.7%) x> =20.50, p =0.000
» multiple / MHOTOKpaTHas 8 (10.4%) - -
Gestational dlzzbetes mellultus / 10 (13.0%) 15 (5.2%) = 3.46, p = 0.068
TecTallMOHHBIH caXxapHBIi qHaber
VlcTMuKko-1iepBHKaIbHas HEAOCTATOYHOCTS / o o ) _
Isthmic-cervical insufficiency 2 (2.6%) 12 @.2%) =026, p=0.611
Obstetric unloadlng pessary /u } 1 (1.3%) 2 (0.7%) 2 =013, p=072
AKYIICPCKUN pa3rpyKaloliuii neccapui
Moderate preeclampsia / YMepeHHast IpedKJIaMIICHs 3 (3.9%) 28 (9.8%) ¥=271,p=0.174
Severe preeclampsia / Tskenas mpesKIaMICHs 7 (9.1%) 10 (3.5%) ¥ =2.23,p=0.142
Cholestatic hepatosis / XonecTaTudeckuii remaTos 4 (5.2%) 2 (0.7%) x> =395 p=0.05
Thrombocytopenia / TpomOouuToneHus 1 (1.3%) - -
SARS during pregnancy / OcTpas pecnupaTopHas 16 (20.8%) 3 (1.1%) £ =25.39, p = 0.000
BUpYCHast HHPEKIINS BO BpeMsi OEpEeMEHHOCTH
Exacerbations of chronic infections / o N 2 _
O6ocTpeHnst XpOHMIECKUX HHPEKIUit 701%) 2 (0.7%) =719, p = 0.007
Asymptomatic bacteriuria / beccuMnToMHast 0akTepuypust 4 (5.2%) - —
Placenta previa / [Ipeanexanue mianeHTh 7 (9.1%) 15 (5.2%) x> =0.83, p=0.370
Premature detacliment of a normally located placuenta /Tpexxnes- 9 (11.7%) 24 (8.4%) =042, p=0522
peMeHHast OTCIIONKA HOPMaJIbHO PAacTIONIOKEHHON TUIAICHTHI
Anemia in pregnancy / AHeMus OepeMEHHbBIX
» mild degree / nerkoit crenenu 17 (22.1%) 11 (3.8%) x> =28.42, p=0.000
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Ultrasound data in the study groups

[laHHble ybTPa3BYKOBOrO UCCIEN0BAHUS B Fpynnax

Table 8 / Tabnuuya 8

Indicator / ITokasaTenn

Deceased /
[orubmwue (n=77)

Survived /
Beoxusmme (n =287)

Statistical significance /
CrarucTuyeckasi 3Ha4MMOCTh

Increased NT / VBenuueHue TOMIMHBI BOPOTHUKOBOIO
MPOCTPAHCTBA

1 (1.3%)

Chronic placental insufficiency /
XpoHuYecKkas IIalleHTapHas HEA0CTaTOYHOCTh

11 (14.3%)

Circulatory failure /

V) 0, 2 — =
HenocraTogHOCTH KpOBOOOpAIIECHHS 701%) 2 0.7%) x = 18.06, p = 0.002
Fetal hypotrophy / T'unotpodust mioxa 9 (11.7%) 2 (0.7%) x> =20.86, p=0.000
Polyhydramnios / Muorosoaue 11 (14.3%) 17 (5.9%) x> =4.55,p=0.033
Oligohydramnios / MaoBoaue 5 (6.5%) 4 (1.4%) =429, p=0.038
The only artery of the umbilical cord / 1 (1.3%) 2 (0.7%) =025, p=0.628
EHMHCTBCHH&S{ apTepus l'lyl'lOBHHbl
Immune and non-immune fetal edema /
. N - 2 (0.7%) -
VNMMyHHBII 1 HSUMMYHHBIIT OTEK II0AA
Table 9 / Tabnuuya 9
Features of delivery in the studied groups
OcobeHHOCTH poLopaspeLleHUs B UCCeAyeMbIX Tpynnax
Deceased / Survived / Statistical significance /

Indicator / IToxasarein

Horubmwue (n=77)

Beokumme (n = 287)

CraTucTuyecKasi 3Ha4uMOCTh

Duration of the first stage of labor, minutes /

I[J'II/ITCJ'II:HOCTL TpETHETO N€pruoaa poaoB, MUH

295.250 + 178.103 333.000 + 137.264 p=0.308
JUTUTENBHOCTD EPBOro MEPHOAA POAOB, MUH
Duration of the second stage of labor, minutes / 14.611 + 13.342 12.986 + 8.227 p=0.514
JITMTENbHOCTH BTOPOTO MEPHO/IA POJOB, MUH
Duration of the third stage of labor, minutes / 9,375 + 3.096 10274 + 3.216 p=0311

Caesarean section, including /
KecapeBo ceuenue, B TOM 4ucie

* emergency / SKCTPEHHOE

* planned / mnanoBoe

39 (50.7%)

211 (73.5%)

= 14.76, p = 0.000

29 (74.4%)

140 (66.4%)

¥ =2.03, p=0.152

10 (25.6%)

71 (33.6%)

¥ =426, p=0.119

Pyunoe oOcieioBaHue 1MOJIOCTH MAaTKH

Perineotomy / IlepuneoTomust 4 (5.2%) 14 (4.9%) x> =0.01, p=0.909
Amniotomy / AMHHOTOMHS 2 (2.6%) 2 (0.7%) w2 =164, p=0.200
Manual examination of the uterine cavity / B 9 (3.1%) B

The duration of the waterless period /
JUTHTEeNBHOCTh G€3BOHOTO MPOMEKYTKA

292.650 = 277.343

1409.638 + 5616950

p=0.377

Delivery with whole amniotic sac /
PopopaspelieHue ¢ HeabIM IUNIOAHBIM My3bIpeM

30 (39.0%)

127 (44.3%)

¥ =0.84, p=0.658

Amniotic fluid is light / OxonornioaHbIe BOIBI CBETIbIE

56 (72.7%)

272 (94.8%)

¥ =23.57, p=0.000

Meconium staining of amniotic fluid /

[Tonepeunoe nojoxxeHue niaoaa

0, 0, 2 — =
MekoHHMaNbHas OKPacKa OKOJIOTUIOAHBIX BOJ 6 (7.:8%) 113.8%) X =6.19,p=0013
Intrauterine fetal hypoxia / 6 (7.8%) 30 (10.5%) =049, p=0.487
BHyTpryTpoOHas THIIOKCHS T1JI0/1a
Breech presentation / TazoBoe mpemiexanue 5 (6.5%) 3 (1.1%) ¥ =6.56, p=0.010
Transverse position of the fetus / 1 (1.3%) B £ =312, p=0078
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Table 10 / Tabnuua 10
Massometric indicators and Apgar score in children of the studied groups at birth
MaccomeTpuyeckue nokasaTeny 1 oLeHKa no wkane Anrap y AeTei uccieayembix rpynmn npy poxaeHnn

Indicator / Tlokasaress Deceased / Survived / Statistical significance /
Iorubmme (n = 77)|Bepkusmue (n =287)| CratucTudeckast 3HAUUMOCTh
Pregnancy duration, weeks (max—min) / 35.442 + 5.310 36.582 £5.194 — 0436
Cpok GepeMeHHOCTH, Helenb (max—min) (23-40) (22-40) p=7
Weight of newborns, g (max—min) / 2516.04 £ 1019.99 | 2684.82 + 1015.99 ~0.200
Macca HOBOPOKJICHHBIX, T (max—min) (400—-4460) (400-5740) p=0
Weight of full-term newborns, g (max—min)/ 3085.57 £ 599.20 3221.36 + 548.62 —0.147
Macca TOHOIIEHHBIX HOBOPOXKICHHBIX, T (max—min) (1870-4460) (1880-5740) p=
Height of newborns, cm (max—min) / 45.686 + 7.482 46.739 + 7.267 ~0.200
PocT HOBOPOXICHHBIX, CM (Max—min) (23-56) (24-57) p=0
Growth of full-term newborns, cm (max—min) / 49.897 +3.235 50.616 + 2.575 ~ 0132
PocT noHOmEHHBIX HOBOPOKIEHHBIX, CM (Max—min) (43-56) (42-57) p=0
Apgar score at 1* minute (max—min) / 5.471 +2.452 6.515 +2.092 - 0.000
Ornenka no mxaie Anrap Ha 1-if MuHyTe (max—min) (1-8) 2-9) p=5
Apgar score at 5" minutes (max—min) / 6.618 £2.130 7.695 + 1.848 = 0.000
Orerka 1o mkane Anrap Ha 5-i MUHyTe (max—min) (1-8) 2-9) p=0

Table 11 / Tabnuya 11
Features of the structure of the placenta of newborns of the studied groups
OcobeHHOCTHU CTpOEHUS NOCefa HOBOPOXAEHHbIX UCCefyeMbIX Fpynn

Indicator / Tloxkasatess Deceased / Survived / Statistical significance /
[Morubmue (n=77) | Beokusme (n =287) | CtaTucTHUECKasi 3HAYUMOCTH

Ascending infection / Bocxoasimee nHpumpoBanme
« the first stage / mepBoii craagun 11 (14.3%) 82 (28.6%) ¥> =551, p=0.018
* the second stage / BTOpo#i cTagnu 11 (14.3%) 21 (7.3%) x> =2.85 p=0.267
« the third stage / TpeTbeli cTaguu 12 (15.6%) 16 (5.7%) ¥ =6.71, p=0.010
Chlamydlczl chf)r1odemdu1t1s/ 12 (15.6%) 11 (3.8%) = 11.47, p=0.001
XTaMUAUWHBIA XOPHOJCLUYHUT
Mycoplasma chor1vode01du1t1s / 21 (27.3%) 108 (37.6%) =201, p=0.156
MHUKOIIA3MEHHBIH XOPHOICIIHYHT
RNA viral choriodeciditis / o o ) _
PHK-BHpYCHBIi XOpHOTCIHYHT 17 (22.1%) 90 (31.4%) x> =2.09, p=0.149
Herpetic choriodeciditis / 42 (54.5%) 165 (57.5%) =0.12, p=0723
TeprieTnyeckuii XOpHOACLUAYUT
Hematogenous infection, unspecified / 1 (1.3%) 5 (1.7%) =001, p=0914
T'emaToreHHOe HH(GHIMPOBAHKE
TORCH infection / TORCH-uH}pekuus 1 (1.3%) 2 (0.7%) x> =0.62, p=0.429
Total hematogenous infection / 52 (67.5%) 216 (75.3%) =191, p=0.591
Bcero remarorenHoe HHOUIPOBAHHE
Chronic placental insufficiency /
XpoHuYeckas MIaleHTapHasi HeA0CTATOYHOCTh
» compensated / KOMIIEHCHPOBaHHAs 25 (32.5%) 161 (56.1%) x> =4.15, p=0.041
* subcompensated / cyOkOMIIeHCHPOBaHHAS 32 (41.6%) 75 (26.1%) ¥ =4.54, p=0.033
* decompensated / 1eKOMITIEHCHPOBaHHAS 1 (1.3%) 1 (0.4%) 2=1.35, p=0.246
Acute placental insufficiency / 2 (2.6%) 12 (4.3%) = 0.68, p=0.410
Ocrpast maleHTapHas HeJOCTATOYHOCTb
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A few studies are investigating risk factors for
neonatal death after surgeries performed in the first
days after birth. In the literature, congenital heart
defects are one of the main causes of death of chil-
dren after surgeries performed in the early neonatal
period [2, 3, 5, 39, 40], which is consistent with
the data obtained in this study. According to the
literature, the main fields of the search for measures
to reduce postoperative mortality can be the deve-
lopment of methods of surgical interventions [2, 3,
35, 39, 42, 44], improvement of anesthesia [12],
clarification of indications, contraindications, and
schemes for the use of pharmacological drugs
[33, 43], and development of care methods for
newborns [25, 26, 31, 37, 47] in the postopera-
tive period [17].

It was not possible to find studies investigat-
ing studying microbial damage to the organs and
systems of the newborn, condition of the placenta,
and postoperative outcomes; however, an associa-
tion between postoperative complications and levels
of markers of the systemic inflammatory response
(thrombocytopenia, C-reactive protein, and pro-
calcitonin) was reported [23, 28, 30]. The factors
that increase the risk of postoperative complications
in the neonatal period include gestational anemia
[26, 33], arterial hypertension [46], chronic pla-
cental insufficiency, circulatory failure according
to dopplerometry [28], and low Apgar scores at
birth [25], which is consistent with the data ob-
tained in the study.

Many authors have indicated factors in increas-
ing postoperative mortality such as low gestational
age and low birthweight [23, 30, 36, 41, 48]; how-
ever, the data obtained in our work are consistent
with the opposite opinion, where no statistically
significant differences in gestational age and birth-
weight were registered [7].

Studies have noted the need for improving the
complicated course of the neonatal period, which
may require surgical interventions (necrotizing ul-
cerative colitis and spontaneous intestinal perfora-
tion) [11, 38, 41, 48]. Moreover, one of the risk
factors is chorioamnionitis during childbirth [36].
Some authors have indicated the presence of cer-
tain pathogenic microflora in children who under-
went surgical interventions in the neonatal period,
without specifying their role in the development of
complications or lethal outcomes [15].

CONCLUSIONS AND PRACTICAL
RECOMMENDATIONS

The results of this study on risk factors for post-
operative mortality of newborns, who underwent

surgical treatment within the first 7 days of extra-
uterine life, such as chronic inflammation of lower
genital tract organs (vaginitis and bacterial vagino-
sis), exacerbations of chronic infectious diseases,
asymptomatic bacteriuria, and stage 3 ascending
infection of the placenta, indicate a significant role
of bacterial infection. In pregnant women with pre-
natally diagnosed fetal CMs, bacteriological studies
and an emergency histological examination of the
placenta must be performed to identify possible mi-
crobial lesions, as well as timely examination and
treatment of newborns with an upcoming surgery
or after it.
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AUCNNA3UA COEAUHUTENbHOMN TKAHU Y OETEN
C BPOHXOOBCTPYKTUBHbIM CUHOPOMOM
© AA. UbiMban®?, B.I. ApceHTtbes?, H.IN. labanos?, M.A. lNaxomoBa>
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Ana yumuposaHua: Upimban A.A., ApcenTbes B.l., lWab6anos H.M., MaxomoBa M.A. [lnucnnasusa coeaMHUTENbHON TKaHW Y aeTeit
¢ 6pPOHX00BCTPYKTUBHBIM CHAPOMOM // Meauatp. — 2022. — T. 13. — Ne 5. — C. 23-32. DOI: https://doi.org/10.17816/PED13523-32

AKTyanbHOCTb. VI3MeHeHUs ObIXaTeNlbHOM CUCTeMbl Y AeTel C agucnnasumein coeamHutenbHon Tkauu (OCT) mu3yyeHbl Hepno-
CTaTOYHO.

Uenb — un3yyeHune ocobeHHocTer OCT y nauMeHTOB AETCKOrOo MylbMOHONOIMYECKOro OTAEeNEeHUS C CUHAPOMOM BpOHXU-
aNnbHOM 0BCTPYKUMM U XPOHUYECKMM BOCManeHneM 6pPOHXOB, OLeHKa Xanob u xapakTepa 3aboneBaHus.

Matepuanbl u MeToAbl. [auMeHTbl, NOCTynaKWme B OTAENEHME, OLEHUBANUCL HA HanWuMe AMArHOCTUYECKMX MPU3HAKOB
OCT. O6cneposaHo 380 peteir, B Bo3pacTe oT 2 fo 17 net 11 mec.

Pesynbratbl. M3 380 geTel BbisBNEHO: ¢ 6poHXxManbHoi actMol — 309, c obnnTepupytowmnm 6porHxmnonutom — 18, c 6poHx03KTa-
TMyeckon bonesnbio — 11, c peunamnsmpyowmm 6poHxmtom — 42, BeigeneHo Tpu rpynnol: 1-9 — naumentsl ¢ ACT (172; 45 %),
2-9 — C MOBbLIWEHHON AMCnnacTMyeckon cturmatusaumen (111; 29 %), 3-a — petn 6e3 npusHakos ACT (97; 26 %).
BONbWMHCTBO NaLMEHTOB, MOCTYNUBLUMX B My/1bMOHOMOrMYECKOe oTAeneHue, umetoT npusHaku OCT uan gucnnactuyeckom
cturmaTusaunm (74 %). ety ¢ OCT yawe npenbsaBnaoT )anobbl Ha HapyLWeHWe CaMOYyBCTBKS, acTeHMto, 60aKM B CycTaBax,
Yy HUX 4alle BbISBASETCS opToneamyeckas natonorus. MNauneHTsl 1-i rpynnbl Yale XanywTcs Ha CYCTaBHOM CUHAPOM —
19,2 %, 2-n rpynnbl — 13,5 %, petn 6e3 OCT — 4,1 % (p<0,001). XXanobbl Ha 4YyBCTBO HEXBAaTKM BO3AyXa Npenbss-
nann 32,6 % naunentos ¢ ACT, 21,6 % — c aucnnacTMyeckon cTurmaTmsaumen, 7,2 % B rpynne cpaBHeHus (p < 0,001).
Hetn ¢ OCT v gucnnacTMyeckol cTUrmMaTusaumen vawe umenu ae@opMauunu rpyaHoON KneTku.

BoiBoabl. Ans naunenTtoB ¢ ACT xapakTepHbl acTeHMYECKOe TeN0CN0XEHME, U3MEHEHNS OCEBOro ckeneta — aedbopmauunn
rpygaHon knetku Il u Il cteneHun, ckonmoTnyeckas aedopmaumsa no3BoHoUYHKUKA |l v Il cTeneHu, 4To, BO3IMOXHO, CMOCO6CTBY-
€T pa3BUTUIO NATONOrMKM AbixaTenbHol cuctemsl. JCT — KOMOpOUAHOE COCTOSIHUE, CYLLECTBEHHO BNIMSOLLEE HA BCE OpraHbl
n cuctembl. TpebyeTcs CBOEBpeMEHHas AMArHOCTMKA M KOMMIEKCHbIM NOAXOA K AaHHbIM MauueHTam. 3aboneBaHus npo-
TEKaHT C BbIPAXKEHHbIMU KMHUYECKUMMU CUMNTOMaMK, TpebytoT 6onee akTUBHOro 06ciefoBaHUS U UHTEHCUBHOTO IeYEHMS.

KnioueBble cnoBa: gucnnasvg coefuHUTENbHOW TKaHMW; AETW; AETCKMI BO3pacT; CKOMMO3; BpOHXManbHas acTMma;
o6n1uMTepupyoWNin GPOHXMONNUT; BPOHXUT.
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CONNECTIVE TISSUE DYSPLASIA IN CHILDREN
WITH BRONCHO-OBSTRUCTIVE SYNDROME
© Anastasia A. Tsymbal®2, Vadim G. Arsentev?, Nikolai P. Shabalov?2, Mariya A. Pahomova?

! Rauhfus St. Petersburg Children’s Municipal Multi-Specialty Clinical Center of High Medical Technology,
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For citation: Tsymbal AA, Arsentev VG, Shabalov NP, Pahomova MA. Connective tissue dysplasia in children with broncho-obstructive
syndrome. Pediatrician (St. Petersburg). 2022;13(5):23-32. DOI: https://doi.org/10.17816/PED13523-32

BACKGROUND: Changes in the respiratory system in children with connective tissue dysplasia (CTD) have not been
studied enough.

AIM: To study the features of CTD in patients of the pediatric pulmonology department with broncho-obstructive syn-
drome and chronic inflammation of the bronchi, to assess complaints and the nature of the disease.

MATERIALS AND METHODS: Patients admitted to the department were evaluated according to the table of diagnostic
signs of CTD. 380 children were examined, aged 2 to 17 years 11 months.

RESULTS: Out of 380 children, the following were identified: with bronchial asthma — 309, with obliterating bronchio-
litis — 18, with bronchiectasis — 11, with recurrent bronchitis — 42. Three groups were distinguished: 1t — patients
with CTD (172; 45%), 2" — with increased dysplastic stigmatization (111; 29%), 3 — children without signs of CTD
(97; 26%). Most patients admitted to the pulmonology department have signs of CTD or dysplastic stigmatization (74%).
Children with CTD often complain of feeling unwell, asthenia, joint pain, they are more likely to have orthopedic pa-
thology. Patients of the 1st group often complain of articular syndrome — 19.2%, group 2 — 13.5%, children without
CTD — 4.1 % (p < 0.001). Complaints about feeling short of breath were presented by 32.6% of patients with CTD, 21.6%
with dysplastic stigmatization, and 7.2% in the comparison group (p < 0.001). Children with CTD and dysplastic stigma-
tization more often had chest deformities.

CONCLUSIONS: Patients with CTD are characterized by asthenic physique, changes in the axial skeleton — chest deformi-
ties of Il and Il degrees, scoliotic deformity of the spine of Il and Ill degrees, which may contribute to the development
of the pathology of the respiratory system. CTD is a comorbid condition that significantly affects all organs and sys-
tems. Timely diagnosis and an integrated approach to these patients are required. Diseases proceed with severe clinical
symptoms, require more active examination and aggressive treatment.

Keywords: connective tissue dysplasia; children; childhood; scoliosis; bronchial asthma; bronchiolitis obliterans;
bronchitis.
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AKTYAJIbHOCTb

Jucrnasus coequauTenbHoli Tkanu (J1CT) — omHa
u3 Hanbosiee PaclpOCTPAHEHHBIX U MaJOU3yYCHHBIX
pobieM BpadeOHOro coodiiecTea. HecMotps Ha 1miu-
pokuil uHTEpec, y Bpadell HET eAMHOM Kiaccuduka-
1M, CTAHIAPTOB TUATHOCTHKH, MPOQWIAKTHKH U pe-
abunuranuu nanueHToB. IlporpeaneHTHBIN XapakTep
TEUEHHUsT MHOTUX (DOpM OpPraHHBIX M3MEHEHUH CTaBUT
nepen HeoOXOAMMOCTBIO PaccMaTpuBarTh JaHHOE CO-
CTOSIHAE KaK BBICOKMH (DaKTOp pHCKAa BO3HUKHOBE-
HUsL npuoOpereHHbIx 3aboneBanuil. JJCT — Becbma
noiauMopdHas Tpynmna HaclIeICTBEHHOH IaTOJOTHH.
3MeHeHns COSIUHUTEILHON TKAHU B 3HAYUTEILHOU
Mepe CTepEOTUIHBI M, HECMOTpPSI Ha BEIUKOE MHOXe-
CTBO F'€HETHUYECKHUX Je(PEKTOB, JISKAIINX B UX OCHOBE,
BTOPUYHBIE U3MEHEHMSI B TAPEHXUME BHYTPEHHUX Op-
raHoOB KpaiiHe pa3sHOOOpa3Hbl M HPOSBISIIOTCS B BUAE
MaTOJIOTMYECKUX TporeccoB. BceoOnemiiomiee pac-
MPOCTPAHEHHE COEAMHUTENIbHOM TKaHU B OpraHHu3Me
olnpenesseT MoIuopranHocTh nopaxkenuid npu JACT.
OpraHssl AbIXaHHS UCHBITHIBAIOT IOCTOSIHHYIO (hu3nye-
CKyI0 Harpy3Ky, AIMEHHO TOJTOMY K COEIMHHUTEIIBHOU
TKaHU MPEIbSBIAIOTCS 0COObIe TPeOOBAHNSA, OTINYHBIE,
Hanpumep, OT MOYEBBIACIUTENBHOW cHucTeMbl. Mop-
(donornyeckre U3MEHEHHs OPOHXOJIETOYHON CHCTEMBbI
npu JACT npuBoaaT k u3MeHeHUSIM (DYHKIIMHA MBIIIEY-
HO-XPSAIIEBOT0 KapKaca TpaxeoOpOHXHAIFHOTO JepeBa
Y aJbBEOJSIPHOM TKaHH, JAejas UX M3JIMIIHE HIacTHY-
HBIMH, UYTO HETaTMBHO CKa3bIBa€TCsl Ha JpPEHAKHOU
¢yHKIMM OpPOHXOB M CTPOMAaJbHOM YCTOHUMBOCTH
anbBeos. leHernuecku 0OYyCIOBJIECHHbIC HapyLICHUS
APXUTEKTOHUKHU JIETOYHOW TKAHW TPHU TOBBIIICHHON
pacTsHKMMOCTH M CHW)KEHHOHM 3MacTHYHON (YyHKIHMN
(hOpMHPYIOT OCHOBHBIE JHCIUIACTUKO3aBHCHMBIC H3Me-
HEHHS OPraHoB JIbIXaHHs (TpaxeoOpoHXOMeraius, Tpa-
XeoOpoHXOMAJIAIHS, CHHIpPOM Brumbsmca — Kemmoena,
KUCTO3HAasl THUIOIIIA3us Jierkoro). Mopdonoruueckue
0COOCHHOCTH COTPOBOXKIAIOTCS HAPYLIEHHEM KUHETHKU
BO3yXOHOCHBIX ITyTeH (pa3ayBaHKe Ha BIOXE M KOJUIAIIC
Ha BBLIOXE, IKCHMPATOPHBIN MPOJIAIIC), CONPOBOXKIAI0-
HIMECs KITMHUYECKUMU MPOSIBICHUSIMU B BUJIC HEITPOIYK-
THBHOTO MApOKCU3MAIILHOTO Kaluis, Oosel 3a rpyuHoOi,
3aTPYIHEHHOIO JIbIXaHUsl, JUCTAHTHBIX CYXHUX XPHIIOB.
B 3aBucumocTH 0T XapakTepa MHOpaK€HHsS HMEIOTCS
U M3MEHEHMs (DyHKLMU BHELIHETO IbIXaHWs, Yalle Io-
SIBJIAIOTCS OCJIOKHEHHS B BHJE dM(PH3EMBbI JIETKHX.

C BpOXJeHHOW c1aboCThi0 MM arpodueit amacTu-
YeCKOro KapKaca JIETKHX CBs3aHa MepBUYHas TudQys3-
Hast SMmbuzema serkux. Ilockonmbky mpu smpuzeme
CTPaJacT BCS COENMHUTENBHAS DIIACTHUYECKas TKaHb,
YIPYrOCTh OpPOHXHMAJIbHOW CTCHKH CHHXKAETCS, I0-
3TOMY MpH JUHAMHYECKOH KOMIPECCHU MPOUCXOIUT
HE OKCIUPATOPHBIA CTEHO3 (OrpaHHYCHHE IOTOKA),
a DOKCIUPATOPHBIM KOJUIAIC, CIEACTBHEM KOTOPOTO

SBJISIFOTCSL HAPYUICHUS! OPOHXUAIBHON TMPOXOJUMOCTH.
B pesynbrare yMeHbIIEHUS paauiallbHOW TATH 31acCTH-
YECKUX DIJIEMEHTOB JIETKUX IPOCBET JIETOYHBIX JbIXa-
TEJIBHBIX MyTeH, OCOOEHHO IHCTAJIbHBIX, MEPecTaeT
ObITb CTAaOMJIBHBIM, U OPOHXM CHAAAIOTCS AaXe IMPH
O4YECHb HEOOJBIIOM YBEJIMYCHUH BHYTPHUIPYIHOTO /IaB-
nenusi. Bo3pactanne conmpoTHBICHUS BAOXY, YBeIH4e-
HHE BHYTPUTPYIHOTO 00beMa YBEIHMUMNBAIOT aKTHBHYIO
paboTy IbIXaHUs, pacTyT DHEProTPaThl, YXYAIIAIOTCS
ycloBusi razooOMeHa. JIMCIUIaCTHKO3aBHCUMBIE W3-
MEHEHHsI TPaxeoOpPOHXHMATbHOW CTEHKHM M aHOMaJIHH
JIETKUX, KaK MPaBHUIIO, CYIIECTBYIOT Ha (pOHE TOpaKo-
nuadparMagbHOTO CHHIIpOMa, OOJBIIMHCTBO pPaboT
OTHCHIBAIOT JaHHBIE U3MEHEHHUs Y B3pocibIX. M3mene-
HUs JbIxaresnbHoi cucteMsl y aetei ¢ JICT n3ydeHsl
HemoctarouHo. CoBpeMEHHbBIE TEXHOIOTHH (KOMITBIO-
TepHas ToMorpadus, GuOPOOPOHXOCKOIIHSI, IIEKTPOH-
Hasi MHUKPOCKOIIHS, CIHPOMETPHs) TO3BOJSIOT Oojee
JETabHO U3YYHUTh TEUCHHE 3a00JIeBaHHI OPTaHOB JIbI-
XaHUSI U OLICHUTH CTEIICHb BIMSHUS AUCIUIACTHYECKUX
W3MEHEHW Ha OpOHXOJero4yHylo cucremy [4, 6, 12].

ExxerogHo B Poccum pacTeT 4uciio ciiydyaeB HEWH-
(PEKIIMOHHON TMAaTOJIOTUK OPOHXOJIETOUYHOW CHCTEMBI
y JeTei: OpOHXHMaJbHOH acTMbl, OOIUTEPHPYIOLIETO
OpOHXHONNTA, OPOHXOA’KTATHYECKOH Oosie3Hu. 3abo-
JIEBaEMOCTh OPraHoB JpixaHusi cocraBuia 101956,7
Ha 100000 mereit 3a 2020 1. M3BecTHO Takke, UTO
OOJIe3HU JBIXaTeNbHOW CHUCTEMBI BEAYT K WHBAJIUIU-
3auu — 839 uenosek 3a 2021 r. [17]. Hecmotps
Ha BBICOKHI MHTEPEC K M3YYCHHUIO MPOOIIEMBI, 4aCTOTa
OpPOHXOJIETOYHBIX 3a00JIeBaHUN, N3MEHEHHS IbIXaTeIIh-
HO# cucteMbl y neteit ¢ JICT u3ydeHsl HeJOCTaTOuHO.

Lenv pabomer — BeisiBiienue JICT Ha ocHOBe (e-
HOTHUIMYECKUX MPHU3HAKOB M HM3yYeHHE €€ OCOOEHHO-
CTel y TMAaIUEeHTOB JETCKOTO ITYJIbMOHOIOTHYECKOTO
OTJZICJICHUS C CHHIPOMOM OPOHXHATBHOW OOCTPYKIIHH
M XpOHMYECKHM BOCIAJICHHEM OpOHXOB, OIICHKa jKa-
7100 1 XapakTepa 3a00JieBaHMUsI.

MATEPWUANbI U METObI

JACT wmmeer MynbTH(DAKTOPHYIO TPHUPOMY, Xapak-
TEPU3YETCSl TETEPOTSHHOCTHIO U IIMPOKUM IOJIMMOP-
(¢u3MOM (PCHOTHITUYESCKUX TIPOSIBICHUMI, OOBhEINHEH-
HBIX B CHHAPOMBI U (PCHOTHIBI. Y JETe CTpajgaroT
BCE CHCTEMBl W OpTaHbI, B COCTaB KOTOPBIX BXOIUT
COCIMHUTEIbHAS TKaHb. BakHOe 3HAYCHHE HMEET
MEXJIUCIUTUIMHAPHBIA TOJX0A K JMAarHOCTUKE 3THUX
nanuenToB [1, 2, 7, 9].

Ha ocHoBe ¢eHOTHIMUECKHX MPU3HAKOB MPOBEIE-
Ha amarHoctuka JICT y mammeHToB, MOCTYMUBIIHX
B IIyAbMOHOJOTHYECKOE oOTmeicHue. [IpoBomwmics
cOop ka0l M olLleHKa Te4eHHs 3a00JeBaHUS, YUUTHI-
Basg umeronieecs npeacrtasienue o BiausHuu JCT Ha
OpraHbl JIIXaTeIbHON CHCTEMBI.
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[IpoBomunoce  cpaBHEHME TpyMI:  MallMEHTOB
¢ JACT, ¢ moBBIIICHHON IUCIIACTHYECKONM CTUIMaTH-
samueit (mC) ¢ meremu 6e3 mpusnakoB JICT.

[lomyuenHsle naHHBIE TO3BOJIAT BBIpAOOTAaTh TaK-
TUKY JaNbHEHIIero TMHaAMUYECKOTO HaOOeH S, Pa3-
pabOTKy KOMIUIEKCHBIX MPOTpaMM peaOuInTaltu.

Jlu3aiin ucciaenoBanus. VccienoBanne ogHOATaIl-
HOE KOTOPTHOE, METOX 0TOOpa HEMPEPHIBHBIN (BO Bpe-
M TocmuTanu3anuu). OCHOBHas Tpylmna — OCTH
C CHHAPOMOM OpOHXHANbHOH OOCTPYKIHMH W XPOHH-
YECKUM BOCIaJICHHEM OpOHXOB, ITOCTYIMHUBIINE HAa 00-
CJIeZIOBaHUE W JICYEHUE B OT/CIICHHE ITyJIbMOHOJIOTHH.

YeaoBus npoBeneHus ucciaenopanus. Vccmeno-
Banue nposoamiock B CII6O I'BY3 «/letckuii ropon-
CKOMl MHOTONPO(UIBHBIA KIMHUYECKHH LEHTP BBICO-
KHX MeIUIUHCKUX TexHomoruih mMm. K.A. Payxdyca»
B mepuox ¢ 24.09.2020 mo 27.05.2022. OcmoTtp ma-
[MEHTOB, MOCTYNAIOMINWX B TUIAHOBOM M 3KCTPEHHOM
MOpsZIKe, TIPOBOAMIICS B IPUEMHOM OTAEJICHHUH, B XOIE
CTallMOHAPHOTO JIEYEHNs M3ydajach MEAMLMHCKAs J10-
KyMEHTaIlUs, Pe3ylbTaThl JTa0OpaTOPHBIX W HHCTPY-
MEHTAJIBHBIX METOJI0B 00CIIeTOBAHMS.

Kpurepun coorBercreus. Kpurepnun BKIIFOUEHUS:
Bo3pact ot 2 et no 17 ner 11 mec. 30 aueii; undop-
MHUPOBAaHHOE COIVIACHE, €CIM BO3PACT MalMeHTa Oonee
14 ner; mHPOPMHUpPOBaHHOE cornacue O(UITHATBHOTO
MIPEICTaBUTENS TIAIIMEHTA; 3a00JeBaHNE JBIXaTEIbHOM
cHCTEeMbl HEMH(EKIIMOHHOTO TeHe3a (OpoHXualibHas
actMa, OOJUTEpUpYIOUIMH OpPOHXHUT, PEUUIUBHPYIO-
A OpOHXWUT).

Kputepun wuckmrodeHns: octpoe HWHPEKIMOHHOE
3a00JeBaHKe; OTCYTCTBUE MH(POPMUPOBAHHOTO COIIA-
CHsl Ha y4yacTHe€ B HCCIIEJJOBAaHUHU.

Onucanue KpUTEPHEB COOTBETCTBHUS (JIMarHo-
cTrueckne Kpurepun). OCMOTp MalMeHTOB TTPOBOIMII-
Csl IO €IUHON METOANKE Ha OCHOBE (DEHOTHITHYECKUX
MIPU3HAKOB MO Tabnuie «/lparHocTuyeckne MpU3HaKH
JUCIUIA3UU COSJMHUTEIILHON TKaHu» [2] ¢ auddepen-
LUPOBAaHHON OLEHKOM Ka)KIOro NMpH3HaKa.

[ondop yuyacTtHukoB B rpymmbl. OOcienoBaHO
380 mereit, B BozpacTe oT 2 mo 17 et 11 mec. 30 gHE.
[lo pesynpraraM KonmvecTBa OaijioB, HaOpaHHBIX
no Tabnuue nuarHoctuueckux npusHakoB JCT, 6bu10
chopmupoBano Tpu rpymisl: 1-s1 — namuenTsl ¢ JCT
(172; 45,3 %); 2-1 — manuents! ¢ mJ{C (111; 29,2 %),
3-1 — manmenTts! 6e3 npusHakoB JCT (rpymnma cpas-
wenus; 97; 25,5 %).

[eneBble moka3aTeau ucciaenoBanus. OCHOBHOU
MOKa3aTrelb WCCIENOBaHUS: KPUTEPHUU, OTpPaKCHHBIC
B Tabmuie «J/{marHocTHdeckne MpU3HAKH JIUCIUIA3HH
COCMHHUTEIBHON TKaHW», BKJIIOYAIOT B ce0s OIEHKY
Xano0, Haubonee YyBCTBUTEIbHbBIE MTPU3HAKH — CKe-
JeTHble U KokHbIe [2]. [IpoBoaunack oleHKa KakI0ro
MpHU3HaKa C OIpeeNeHneM CyMMbI OatoB. JlnarHo-

crudyeckuid nopor ICT — 40 u Goxnee 6amnoB. Pe3yinb-
tat ot 30 1o 40 — n/IC, menee 30 GamroB — Tpymnmna
cpaBHEHUS, ManueHTh 0e3 mpuszHakoB JICT.

CrartucTnyeckue mnpouenypbl. Pasmep BbiOOpKH
MpeIBapUTEIbHO HE PAaCCUUTHIBAJICS.

Onucanue MeTONOB CTATHCTHYECKOI0 AHAJM3A.
AHanmu3 IpOBOAMJICS C MCHOJB30BAHUEM MPOTPaMMBbI
StatTech v. 2.8.8 (paspaborumk OOO «CrarTex»,
Poccust). KonmnuecTBeHHBIE MOKa3aTeln OICHUBAIHCH
Ha MpeMET COOTBETCTBUS HOPMAIbHOMY pacipesene-
HUIO ¢ ToMo1kio kpurepus Lanupo — Yunka (npu umc-
ne uccnexyembix Meree 50) uimu kputepus Kommoro-
posa — CMmupHOBa (ITpH Yrcie uccieayemsix oomnee 50).
B cnydae orcyTCTBHS HOPMAJIBHOTO paclpeaeseHus Ko-
JMYECTBEHHbIE JTaHHBIE OMMCHIBAIUCH C MIOMOIIbIO Me-
nuanbl (Me), HUKHETO M BepXHero kBapTuiek [Q ; O,].
KareropuanbHble JaHHBIE ONMCHIBAJIUCH C YKa3aHHUEM
a0CONTIOTHBIX 3HAYEHWH W MPOLEHTHBIX noieil. Cpas-
HEHHe TpeX H Oojee TpyNH MO KOIMYECTBEHHOMY
MOKa3aTelo, pPacHpeqesieHue KOTOPOro OTJINYaIOCh
OT HOPMAJIbHOTO, BBIIIOJIHSJIOCH C IOMOIIbK) KpHUTE-
pusa Kpackena — Yoiniuca, amnocrepuopHble CpaBHE-
HUS — C IIOMOLIbK KpuTepus /[aHHa C mompaBkoii
Xonma. CpaBHEHHE MPOLEHTHHIX J0JIEH MPHU aHaIHU3e
MHOTOTIOJIBHBIX TAOJIHL COMPSYKEHHOCTH BBIIOIHSIOCH
¢ nmomoiipio kputepus x> [Tupcona.

ITnyeckas 3xcneprusa. [Iporokon nccnenoBanus
MIPOBEPEH M OJJOOPEH Ha 3aCE€AAHUN 3TUYECKOTO KOMU-
Teta BoeHHo-meauimHckon akagemuu ot 22.09.2020,
npotokon Ne 242,

PE3YNbTATDI

Bcero o0cieoBaHO MalMEHTOB C OPOHXHUABHOM
actmoii — 309 (81,3 %), obGaurepupyromumM OpoH-
xuonmuroMm — 18 (4,7 %), OpoHXO3KTaTn4eckoit 06o-
nesupto — 11 (2,9 %), pennauBUpPYyOINAM OpOHXH-
ToM — 42 (11,0 %).

B smreparype BcTpedaroTcs JaHHBIE O IMpeoodiia-
manun JICT xak y geBouek [14], Tak U y Manbpyu-
koB [11]. B xome HaOMIOMEHUST 3aBUCHMOCTH YaCTOTHI
JCT ot moma MeI He BBIABIIN (Ta0m. 1). BeposTHOCTD
BeusiBneHust JICT y mansumkoB B 1,034 pasa uarie,
4YeM y JICBOYCK, pa3HUIlA CTAaTUCTHYCCKH HE3HAunMa
(95 % An 0,677-1,577).

JCT uyaie BbIsiBIIsIETCS B Bo3pacTe oT 6 jo 14 ner,
memuana — 9 ner (p =0,006) (tabn. 2). B rpymmax
cpasuuBanu Bo3pact nanuentoB ¢ JCT, nJIC u Bo3-
pacT neteit 0e3 NMPU3HAKOB MCILIA3UM, CTATHCTUYE-
CKasi 3HAYMMOCTH BBIABICHA TPHU CpPaBHEHUH TPYIII
maruenToB ¢ JJCT u 6e3 JICT.

YyuteiBasi MMPOKUI pa3dpoC JaHHBIX O PacIpo-
crpanennoctu JICT, oTCyTCcTBHE 30J0TOTO CTaHAApTa
nuarHoctuku JICT, HecMOTpsi Ha BBICOKHI HHTEpec
YY9EHBIX K JTOH MpoOiieMe, OHa OCTaeTcsl HEeIoCTa-
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Tabnuya 1 / Table 1

YacToTa BbIIBNEHUS AMCMNas3mMmn coefmHuTensHon Tkanu (CT) y ManbyumkoB U feBoYek

Connective tissue dysplasia rates in boys and girls

Tun JICT / Type of CTD

ITon / Sex p
et JICT / No CTD JACT / CTD nJIC / IDS
Jesouku / Girls 29 (7,6 %) 60 (15,8 %) 45 (11,8 %) 0.274
Maunbuuku / Boys 68 (17,9 %) 112 (29,5 %) 66 (17,4 %) ’

Ipumeuanue. 3necy u B Tadn. 2—6: JICT — naucnnasus coequnutensbHol Tkauy; n/{C — MOBBILICHHAsS AUCIITIACTUYECKAs CTUTMATHU-
3anus. Note. Here and in the table 2—6: CTD — connective tissue dysplasia; IDS — increased dysplastic stigmatization.

Tabnuua 2 / Table 2

AHanu3 nokazatens «Bospact» B 3aBMCMMOCTM OT nokasatens «Tun JCT»
Analysis of the “Age” indicator depending on the indicator “Type of CTD”

TMokazarens / Kareropuu / Bospacr, r / Age, years »
Parameter Categories Me [0, 0] B
Her JICT / No CTD 7 [5: 1] 97
Tun ACT/ JICT / CTD 9 [6; 14] 172 0,006*
Type of CTD > ’
nJIC / IDS 7 5, 12] 1

* Pasnuuunst mokasarelnieil craructuuecku 3HaunMbl / * Differences in indicators are statistically significant.

Tabnuua 3 / Table 3

AHanm3 nokasatens «YyBCTBO HeLOCTATKa BO34yXa» B 3aBMCMMOCTM OT nokasaresa «Tun ACT»
Analysis of the indicator “Feeling of lack of air” depending on the indicator “Type of CTD”

TToxazarens / Kareropun / Tun ICT / Type of CTD
Parameter Categories et JICT /No CTD | JICT/CTD | uJIC /IDS P
’Kano6 ner / No complaints 55 (56,7 %) 61 (35,5 %) 59 (53,2 %) Her
UyBcTBO HEJO- ACT - ACT /
CTATKA BO3 ;| Eannmunbie xanobsl / Single complaints 27 (27,8 %) 22 (12,8 %) 54,5%) |NoCTD-CTD
. Ayxa p <0,001%;
Feeling short of Peskne xano6sl / Rare complaints 8 (8,2 %) 33(192%) | 23 (20,7%) | ACT - nJIC /
breath CTD-IDS;
YacTslie xanobsl / Frequent complaints 7 (7,2 %) 56 (32,6 %) 24 (21,6 %) =0 005’

* Paznuuns mokasaTellel craTucTudecku 3HaunmMel / * Differences

TouyHO wu3ydeHHOH. C1abocTh COCAMHUTEIEHOTKAH-
HBIX CTPYKTYp JIETKUX M OpOHXOB TMpeipacrosara-
eT K pa3BUTHIO Pa3HOOOpA3HOW TMATOJIOTMH OpPraHOB
aeixanusa [9-11, 15, 16]. Bponxoneroussiii cuHIpOM
npu JCT BxiarouaeT Mopdonornyeckne H3MEHEHHS
JETKUX W OPOHXOB: TPaxeoOpOHXWATLHYIO JTHCKUHE-
3110, TPAXeOOPOHXOMAISIIUIO, TPAXEOOPOHXOMETAIIHIO,
anMKaJbHbIe OYIUIbI, SKCIMPATOPHBIN KOJIJIAIC Tpaxeu
W KPYIHBIX OpPOHXOB, THUIEPBEHTWISIIMOHHBIA CHH-
JIpOM, CIIOHTaHHBIM MHEBMOTOpakc [3, 8].
HeomnokpaTtHo OBUT ommcaH JETOYHBIA (HUOPO3
y B3pocioro, kak npossienue JCT [13]. Ilo MHeHUIO
IpYIIBl aBTOPOB, OPOHXOJErOvHas MaToJOTHsl COIPO-
BOXKIA€TCs 3HAYUTEIHHBIM MOBBINIEHHEM B KpoBH IgE,
COUYETaeTCsl C KpanmuBHMIIEH, pUHUTOM, OTekoM KBHH-
K€, aTOMMYECKHUM JIEPMATUTOM U TIPOSBISETCS TPaKTH-
YECKH TOJBKO y MAIMEHTOB IIKOJIHLHOTO Bo3pacTa [11].
MHuoxectBeHHble penorunnueckue npuszHaku JCT, 006-
ycioBimBaronie Mop(odyHKIIMOHAIEHBIE U3MEHEHUS

in indicators are statistically significant.

OpPOHXOJIETOUYHON CHUCTEMBI, MOTYT CIY)KUTb MapKepa-
MU Hanbosiee paHHero, 6oyee TAKEIOro U JIUTEIbHO-
O MPOSIBIICHHSI CHHPOMa OPOHXHABHON 00CTPYKIIHH,
910 TpeOyeT COOTBETCTBYIOIIEH KOPPEKIMU Tepares-
TUYECKUX MEPOTIPUATHHA. Y JeTel ¢ CHHAPOMOM OpOH-
xuanbHON 06cTpykInu Ha ¢ore JJCT ormeuaercs mpe-
WUMYIIECTBEHHO MTPOKCUMAIILHBIN XapaKkTep HapylIeHUs
MPOXOIUMOCTH JIBIXaTeNbHBIX MyTel. Takue marueHTsl
OOBIYHO PE3UCTEHTHBI K OPOHXOIUTHYECKON TEPaIHH.
Takum obpaszom, ¢eHorunmyeckne mnpusHaku JICT
y JeTeH C pelUIuBUPYIOMHUM OPOHXO0OCTPYKTUBHBIM
CHUHJIPOMOM II€JIeCO00pa3HO paccMaTpuBaTh HE TOIBKO
Kak (DOHOBYIO MATOJOTHIO, HO M KaK JIOTIOJHHUTENb-
HBI TIPOTHOCTHYECKHUN (haKTOp, TPEOYIOMIH 0COOBIX
MOAXO0B K JUArHOCTHKE, JICYCHUIO U peadmInTauuu
3aTSDKHBIX M XPOHUYECKHX 3a0oyieBaHU OpOHXO-
nerounoit cuctembl [1—4]. IMamuwentsr ¢ JICT yame
NPEABSBISIIN )KaJoObl HAa YyBCTBO HEXBaTKHU BO3AyXa
(Tabma. 3).
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Tabnuuya 4 / Table 4

Ananus nokasartens «[1oBbIlIEHHAS YTOMISEMOCTbY B 3aBUCUMMOCTM OT nokasatens «Tun OCT»
Analysis of the indicator “Increased fatigue” depending on the indicator “Type of CTD”

Toxasarens / Kareropuu / Tun JICT / Type of CTD
Parameter Categories wer JICT /No CTD | JICT/CTD | nJIC /IDS P
YKano6 uer / No complaints 67 (69,1 %) 61 (35,5 %) 52 (46,8 %) Her JICT-JICT
p <0,001%;
[MoBbinIeHHAS Ennnununsle xanoosr / Single complaints 13 (13,4 %) 26 (15,1 %) 17 (15,3 %) | wer ICT-nJIC
YTOMIISIEMOCTb / p<0,001/
Increased fatigue Penxue xano6sl / Rare complaints 11 (11,3 %) 29 (16,9 %) 10 (9,0 %) | No CTD-CTD
p <0,001%;
YacTsle xanobsl / Frequent complaints 6 (6,2 %) 56 (32,6 %) | 32(28,8%) | ™° CTD-IDS

* Paznuuns nokasareneit cratuctuyecku 3Haunmbl / * Differences in indicators are statistically significant.

Tabnuya 5 / Table 5

AHanus nokasatens «[edpopMauma rpyaHoi KNeTKM» B 3aBUCMMOCTH OT nokasatens «Tun ACT»

Analysis of the indicator “Deformation of the chest” depending on the indicator “Type of CTD

»

INoxazaTens / Kareropuu / Tun JICT / Type of CTD
Parameter Categories uer JICT / No CTD JCT / CTD n/JIC / IDS P
Her JICT-JICT
Her / No 79 (81,4 %) 79 (45,9 %) 73 (65,8 %) p<0,001%;
wetr ACT-n/IC
Ierenent, / 18 (18,6 %) 68 (39,5 %) 34 (30,6 %) T 22’0412
Hedopmanns I degree o . o H: OI)I(T));[* /
I'PYJHOH KiIeTKH / N}Z) CT’D—CTD
Chest deformit
est deformity II cremens / 0 (0.0 %) 20 (11,6 %) 32,7 %) p <0,001%;
IT degree no CTD-IDS
/ p=0,041%;
III crenenn 0 (0,0 %) 5(2,9%) 1 (0,9 %) CTD-IDS
IIT degrees p =0,005*%

* Paznuuus mokazareneil craTuctuyecku 3HauuMbl (p < 0,05) / * Differences in indicators are statistically significant (p < 0,05).

[Ipu anamm3e mokazarens «YyBCTBO HemocTaTka
BO3yXa» OBUIM BBISBICHBI 3HAYMMBbIE pa3nuuus (Mc-
MOJB3YEMbIH METOM: ¥°): B TPYIIax CpaBHEHWS TPH
OIICHKE TOKAa3aTelisi «UyBCTBO HEAOCTATKa BO3IyXa»
y manuentoB 6e3 JICT u ¢ ICT — p=0,001, y nme-
e ¢ nJIC u ACT — p =0,005.

’KamoObl Ha TOBBIMIEHHYIO YTOMIJIIEMOCTH dYallle
npenbsBisaor aetn ¢ npusHakamu JCT u nJIC
(Tabmn. 4).

[Ipu cpaBHeHuu mnoka3zarensi «lloBbIlIeHHAsT yTOM-
JISIEMOCTB» B 3aBUCUMOCTH OT mokazareist « Tum JJCT»,
OBLTM yCTAHOBJICHBI CTATUCTUYCCKH 3HAYNMBIC Pa3iiu-
unsi (p < 0,001; ucronb3yeMslii METO: ¥*): B IpyIIax
cpaBHEHHUs NpU ouLeHke mnokazarens «lloBblenHas
yromisieMocTs» y marmmentoB 6e3 JCT u ¢ JACT
(»=10,001), y mereit 6e3 ACT u ¢ nJIC (p =0,001).

TopakoauadparMaibHbIi CHHAPOM BKJIFOUACT Ia-
TOJIOTHIO TIO3BOHOYHOTO CTOJI0A — CKOJIMO3, KU(O3,
KOMOWHHPOBAaHHbIE W3MEHEHHUs. JIUCTIacTHKO3aBUCH-
MbI€ U3MEHEHHS TPYIHOW KJIETKH MOTYT IPOSBISATH-

cs B BHMIE acTeHHYecKod ¢(opMbl U JedopMaiuil.
IIpu »TOM BopoHKOOOpa3Has medopmanns BCTpeIaeTCs
yame, 4yeM KwieBuaHas. [lepBbie mpusHaku jaedopma-
LU TpyIHOW KJIETKH OOHApYKUBAIOTCA B 5—0-JIeTHEM
BO3pacTe, B JaJbHEUIIEM OHM NMPOTPECCHPYIOT, OKOH-
yarenbHO (opmupysick k 10-12 romam. B atom xe
BO3PAcTe MPOUCXOIAT KOPPUIMPOBAHHBIE W3MEHEHUS
MO03BOHOUHUKA. B nanbHENIeM MO3BOHOYHbBIE Jedop-
MalH{ [IPOTPECCUPYIOT U CTAHOBATCS (PUKCHPOBAHHBI-
Mu. Takue cioKHbIE COUETaHUsI U3MEHEHHUH O3BOHOY-
HUKa U IPYIHON KJIETKH HMPUBOIAT K U3MEHEHHUIO X0Ia
pebep, BBICOTHI CTOSHUS AuadparMbl ¢ OTpaHUYCHUEM
ee 9KCKYpCHH, TUIICPPYHKIMH MBI TPYITHOH KIeT-
ku [5]. B Hamem wuccienoBaHMM, IpU aHAIHM3€E IO-
kazatenst «Bo3pacT» B 3aBUCHMMOCTH OT IOKa3arelis
«Jlebopmartust TpymHON KIETKH», HE yIAJIOCh YCTaHO-
BUTHh CTAaTHCTUYECKU 3HAYMMBIX paznmuuil (p = 0,244;
HCIONB3yeMblii MeTo: Kputepuil Kpackena — Yomuca).
Hetn ¢ ICT u n/IC vame umenu nedopmauu rpya-
HOH KJIETKH (Tadm. 5).
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Tabnuuya 6 / Table 6

AHanu3 nokasatens «CKoM03/CKONMOTUYECKAsH OCaHKa» B 3aBMCMMOCTM OT nokasaTens «Tun ACT»
Analysis of the indicator “Scoliosis/scoliotic posture” depending on the indicator “Type of CTD”

Toxasarens / Pa- Kareropuu / Tun JICT / Type of CTD
rameter Categories wet JICT / No CTD JCT/CTD nJIC / IDS P
Her / No 79 (81,4 %) 72 (41,9 %) 60 (54,1 %) Her JICT _ JICT
; ; P <0,001%;
Crommos fgee;er:z 18 (18.6 %) 78 (45,3 %) 49 (44,1 %) JICT - JIC
no B.J[. Yaknuny / p=0,016%/
Scoliosis according II crenens / o o o No CTD-CTD
to V.D. Chaklin II degree 00,0 %) 21 (12,2%) 2 (1,8 %) p <0,001%;
III crenens / CTD-IDS
mc dzgfees 0 (0,0 %) 1 (0,6 %) 0 (0,0 %) p=0,016*

* Paznuuunst mokasarelneil craructuuecku 3HaunMsl (p < 0,05) / * Differences in indicators are statistically significant (p < 0,05).

Hetn ¢ JICT gamme mpeapsSBISIIOT jkajloObl Ha Ha-
pYIIeHHe CaMOYyBCTBHS, aCTEHHIO, OOIM B CyCTaBax,
y HUX 4Yallle BBIBISETCS OPTONEAMYECKasl MaToJo-
rus [15].

B pesynbrare cpaBHeHus mokasarens «Jledopma-
Ul TPYIHOW KIIETKW», B 3aBUCHMOCTH OT TIOKa3areln
«Tun JICT», Obutn ycTaHOBJICHBI 3HAYMMBbIE CTaTHCTH-
yeckue pazauyns (p < 0,001; vcrnonb3yeMbiii MeTO: ¥2):
B IpyNmax CpaBHEHUs IPH OILEHKE IMokaszarens «/le-
thopmarust TpynHOU KieTkm» y mamnmentoB 6e3 JCT
u ¢ ACT (p=0,001), y mereir 6e3 ACT u ¢ m/IC
(»p=0,041), ¢ ACT u o/IC (p =0,005).

Jedopmarust oceBoro ckeiera 4aiie BbISBICHA
B rpynne JACT u n/IC (tabn. 6)

IIpu ouenke mnokazarenss «CKoIMO3» B 3aBUCU-
Moctu oT mokazarens «Tum JICT» ObutH BBISBICHBI
CTaTUCTHYECKH 3Hauummble pasiauuus (p <0,001; wc-
MOJB3YeMbI METOJ: ¥°): B TPYIMax CpaBHEHHS TPH
oreHke moka3zarensi «CKOIMO3/CKOJTMOTHYECKas OCaH-
ka» y manuentoB 6e3 ICT u ¢ JICT (p = 0,001), y me-
terr ¢ JICT u nJIC (p =0,016).

[lo HammM naHHBIM, Hajauuue aedopMaruu rpyi-
HOW KJIETKHM BIHSJIO Ha CYOBEKTHUBHBIC JKaJoObl —
4yBCTBO HenmocTarka Bosayxa (p = 0,001; mucnomns3ye-
MBI MeTOm: ).

[larueHThl C AMAarHo30M OPOHXHAIBLHOW aCTMBI
MPEHEOpErarT  UCIMOJIb30BAHUEM  MUK(IIOYMETPUU.
He Oonee 2,5 % monb3yrOTCs JaHHBIM METOIOM JUJIS
KOHTPOJISI COCTOSIHUS. B cTanmmoHape mpoBOwIIN OLIEeH-
Ky (DYHKIMH BHEIIHETrO JIbIXaHHs METOJ0M HMIITYJIbC-
HOW OCHMJUIOMETpPHH, Ha ycTaHOBKe Master Screen
IOS (Viasys Health care, I'epmanus). Pesynsrarsr uc-
CIIEJIOBaHWH TUIAHUPYETCS OCBETUTh B JalbHEHIINX
Ty OTMKAITHSX.

Tepanuio ManueHTHl TOIyYadd MO OCHOBHBIM HO-
30JIOTUYECKUM (pOpMaM B COOTBETCTBHU C KIIMHHYE-
CKUMH pEKOMEHJausIMu MUHUCTEpCTBa 3apaBoOXpa-
HeHust Poccuiickoil @enepanuu. JletTu ¢ aTonuyeckoi

OpOHXHMAJILHOH acTMOH IONyJasid, B TOM YHCIIE, pe-
KOMOMHAHTHBIC TYMaHU3UPOBAHHBIC MOHOKJIOHAIbHBIC
anturena (IgG,) — omanusymad. bonee moapo6HO
BOTIPOC Teparuu OyleT OCBEIICH B CIEAYIOIIEM HC-
cienoBaHnu. [lanMeHTHl HAXOAMINCH B CTalMOHApE
or l-ro mo 21-ro mHS, CpemHUN CPOK NPEOBIBAHUS
12,35 xoiiko-mHEH, mpu aHanuse mokazarens «Cpok
npeObIBaHUsT B CTAllMOHAPE» B 3aBUCUMOCTU OT IIO-
kazarens «Tun JICT» He ynanoch BBISIBUTH CTaTUCTH-
YeCKH 3HAUMMBIX paznuanii (p = 0,818; ucrmons3yemsrit
metoxa: kputepuii Kpackemna — Yomnuca).

OBCYXAEHUE

BonpmmmacTBO maruentoB (74 %), MOCTYMHBIINAX
B nyabMoHojoruyeckoe otaeneHue JAT'MKI BMT
nmenn K.A. Payxdyca, nmetor ACT wmm n/IC, mpu
9TOM y HHX OoJiee SPKO BBIPAKCHBI KAIOOBI, JETH
Ooniee acTEHM3MPOBAHBI, Y HUX BBILIC YacTOTA COMYT-
CTBYIOIIEH OPTONENNYECKON MaToJOTUu.

Orpanuyenuss wuccjaegopanus. lccnenoBaHue
orpaHM4eHo Bo3pacToMm jo 17 met 11 mec.

HNuTepnperanusi pe3yJbTaToOB HCCJIeI0BAHMA.
VYuuThIBasi NOITy4YEHHBIE JAHHBIE, MBI MOYXKEM MOATBEp-
nuth mupokoe pacnpocrpanenue ICT u nJIC y ne-
Tel B Bo3pacte OT 2 mo 17 meT ¢ HemH(EKIMOHHON
OpOHXOJIETOYHON TAaTOJIOTHEH, COMPOBOXKIAIOIICHCS
o0cTpykTuBHBIM cuHJpoMoM. Jlis manuenToB ¢ JICT
XapaKTEePHbl ACTCHUYECKOE TEIO0CI0KEHUE, N3MEHEHUS
0oCeBOro ckenera — naedopMaru TPYIHOH KIETKH
II m III cremenu, crommOTHYEeCKas AehopManus IIo-
3BOHOYHMKA, YTO, BOBMOYKHO, CITOCOOCTBYET Pa3BUTHIO
MaTOJIOTUHU JIBIXaTe€IbHON CHCTEMBI.

Marmuentam ¢ ICT u nJIC game tpebyercs mpo-
BeneHne (UOPOOPOHXOCKOMH W KOMITBIOTEPHOH TO-
Morpaduu OpraHoB TpyaHOH kieTku. [lamueHTsr 6e3
JCT Ob 06cnenoBaHbl ¢ MOMOUIBIO (GpuOpoOpoH-
xockormm — 4,3 %, JACT u nJIC — 18,5 %. Kom-
MBIOTEpHAsT TOMOTpadus OpraHOB TPyAHOH KIETKH
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nposeaena namuentam 6e3 ICT — B 10,9 %, ¢ ACT
u nJIC — B 32,5 %.

3AKJTIOYEHUE

1. B pesynprare mpoBeeHHOTO UCCIIETOBAHMSI YCTa-
HOBIEHO, uT0 JICT He 3aBUCUT OT 1MOJIa — BBISIBISCTCA
C OIMHAKOBOM YacTOTOW y MaJBUYMKOB W JIEBOYECK.

2. JICT dgamie BBISBISETCS B Bo3pacte 9 JeT.

3. ACT oxa3bIBaeT BIUSHHE Ha OMOPHO-/IBUTATENb-
HBIM anmapar. YcranoBneHo, yto aetu ¢ ACT umerot
CKOJIMOTHYECKYIO JIe()OpMAIMIO TPYAHOH KIETKH —
ckonuo3 II crenenn mo B.J[. YakiuHy B oTiauuue
ot pereir ¢ nJIC u 6e3 mpusnakoB JICT — u game
MPEIBSIBIISIOT KajoObl HA YYyBCTBO HEIOCTAaTKa BO3-
nyxa, yeM nanueHtsl 6e3 JCT.

4. Naruents! ¢ JICT npeabsBisioT xamoObl Ha I10-
BEIIEHHYIO yTOMJISIEMOCTh dHamie, 4YeM JeTH 0e3
JACT.

5. BeisaBneno, yto u3 380 ManuMeHTOB, MOCTYIUB-
umx B CIIGIBY3 «AI'MKL BMT um. K.A. Payxdy-
ca» Ha MyJIbMOHOJIOTHYECKOe OTAeNeHue, y 172 ueno-
Bek BeiiBieHa JICT, y 111 — n/IC, y 97 namueHTOB
uet npusHakoB JICT. /lanHoe HabmIronmeHUe MO3BOISICT
oleHuTh pacnpoctpaHeHHOCTs JJCT kak mupokyro.

OOMNOJIHUTEJIbHAA UH®OPMALIUA

BaarogapHocT. ABTOPHI BRIPaKAIOT MPU3HATEIBHOCTD
apmunuctpaumu JJI'MKL BMT um. K.A. Payxdyca: mas-
HOMY Bpauy 1-py Med. Hayk B.IO. JletkoBy, 3amecture-
JII0 TIaBHOrO Bpaya no nexuarpun E.O. MupoHiok, BceM
COTPYAHHMKAM ITYJIbMOHOJIOTHYECKOTO OTIEJEHUS BO TIIaBE
¢ E.B. CepukoBoii, kang. mez. Hayk M.M. T'onmo6opossko, 3a-
BeAyroielt sHgockonuyeckuM oraenenueM O.B. bepnesoi,
Bpady (YHKIMOHAJIFHON JAMarHOCTHKHM KaHA. MeJI. Hayk
E.A. Opmogoii.

Bkiax aBropoB. Bce aBTOphl BHECHIH CYLIECTBEHHBIN
BKJIaJ] B pa3pabOTKy KOHIETIMH, NPOBEICHHE HCCIEI0Ba-
HUSI M TIOATOTOBKY CTaTbH, MPOWIN U 0100pMIN (PHMHAIBHYIO
BEPCHUIO Tepe] MyOiIuKaruei.

KoH(uukT MHTepecoB. ABTOpHI JEKIApUPYIOT OTCYT-
CTBHE SIBHBIX U IIOTEHIMAIBHBIX KOH(INKTOB HMHTEPECOB,
CBSI3aHHBIX C MyOJMKalMel HACTOAIIEH CTaThu.

Hcrounuk ¢uHaHcupoBaHusa. ABTOpBl 3asBISIOT
00 OTCYTCTBMM BHEIIHETO (PMHAHCHPOBAHMUS IIPH TIPOBEJIE-
HUHU UCCIIEOBAHUS.
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OpurMHanbHaa 3KcnepumMeHTanbHaa mogenb Tybepkynesa M paka nerkoro // Megmatp. — 2022. — T. 13. — Ne 5. — C. 33-42.
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AKTyanbHOCTb. [10TeHUMaNbHasa B3aMMOCBA3b MexXAy Ty6epKyne3oMm Nerkux 1 pakom nerkux — npeameT akTUBHOMO MHTepeca
B T€YEHUE HEeCKONbKUX MOCNEeAHUX AEeCATUNETUIN. TeM He MeHee Manou3yYeHHbIMW OCTAKTCS 0COBEHHOCTM MaToreHesa co-
4YeTaHHOW NaTonoruu.

Lenb uccnepoBaHmua — pa3paboTka 3KCNepuUMeHTaNbHOM BMONorMyeckonm Monenn covyeTaHHOM natonoruu Tybepkynesa
W paka Nnerkoro.

Matepuanbl u MeToapl. ViccnenoBaHve npoeefeHo Ha Mbiwax AMHUKM C57BL/6 B BO3pacTe ABYX MeCsLEB B YeTbipex rpynnax:
1-9 — WHTaKTHble MbiwK (n=12), 2-9 — MblwK 6e3 onyxonu, 3apaxkeHHble Tybepkynesom (n=24), 3-9 — MbllWK-ONyxone-
HOCUTENM, He 3apaXkeHHble Tybepkynesom (n=23), 4-9 — MbILUN-ONYXONIEHOCUTENN, 3apaxeHHble TybepkynesoMm (n = 24).
MHOvMBKMAYyanbHble W rpynnoBble napameTpbl 6bin OLEeHeHbl C MOMOLLbI MakeTa nporpamm SPSS Statistica v23.
Pesynbrathbl. Y BCeX Mblweln n3 rpynn 3 u 4 passunacb ONyxofb B MeCTe NepBMYHOM TPaHCNAAHTALMK, YTO ObIIO NOATBEPXK-
[LeHO BM3YyasibHOW OLLEHKOW M pe3ynbTaTaMu MMCTONOrMYeCcKoro uccienoBanus. Poct onyxonv B ocHOBHOM rpynne 6bia1 go-
CTOBEPHO MeHblle, YeM B rpynmne KOHTPO/S OMyXO0/M, YTO MOXET ObiTb CBA3AHO C MHTOKCUKALMEN Ha GOHEe MHOULMPOBAHUS
Ty6epkyne3oM. Y Bcex MHOULMPOBAHHbIX Mbllei U3 rpynn 2 1 4 pa3suics Ty6epkynes nerkux, NoATBEPXKAEHHbIA AAaHHbIMM
KOMMbOTEPHOW TOMOrpaduu, 6akTepUONOrMyeCcKUM U TMCTONOrMYECKMM UCCefoBaHWeM 06pa3LoB nerkux. Mukobaktepuans-
Has Harpyska B erkMx okasanacb CaMoi BbICOKOW Y KMBOTHbIX C COYETAHHOW natonoruei Tybepkynesa u onyxonu. Beixusa-
€MOCTb MbllLel onpenensnacb B 3HaYNTENbHOM Mepe poCTOM OMyX0/W, YEM MPOrpeccupoBaHnem TybepKynesHoin nHbekLmuu.
BbiBoabl. Pe3ynbTaThl NMPOBEAEHHOMO UCCIELOBAHUS CBUAETENBCTBYOT O BO3MOXHOCTU CO3[aHWUS IKCMEPUMEHTANbHON BKo-
NOrMYecKor MOLEeNM COYeTaHHOM maTonorun Tybepkynesa M paka Nerkoro y Mmblilei. BoisBneHbl 0coBeHHOCTH TeyeHus co-
YeTaHHOW MaToNOrMK: OMNyXosb ANMUAEPMOUIHON KapLMHOMbI Nerkoro Jlblouca pa3BuMBaeTcs MefneHHee Y MHOULMPOBAHHBIX
Ty6epKyne3oMm XMBOTHbIX, YEM B rpynne KOHTPOAS OMyXO/au; pa3BUTUe TyBepKynesHoro npouecca y Mblllei C ONyXosbko
NPOUCXOAUT MHTEHCUBHEE, YeM B rpynne KOHTPOAS 3apaxeHus Tybepkyne3oM. BbiKMBaemMoCTb Mbillei C COYETAaHHOM na-
Tonoruen onpepenserca B 60nbluelt CTENEHN MHTEHCMBHOCTBIO POCTA OMYXO/IM, HEXeNW MporpeccupoBaHuemM Tybepkynesa.

Knioueeble cnoBa: codeTaHue paka 1erkoro 1 Ty6epKysesa; 3KCnepuMeHTabHas MOAENb; pak JIerkoro; Ty6epKyies erkux.
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ORIGINAL EXPERIMENTAL MODEL OF TUBERCULOSIS AND LUNG CANCER
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model of tuberculosis and lung cancer. Pediatrician (St. Petersburg). 2022;13(5):33-42. DOI: https://doi.org/10.17816/PED13533-42

BACKGROUND: The potential relationship between pulmonary tuberculosis and lung cancer has been the subject of
intense interest over the past few decades. Nevertheless, the features of the pathogenesis of concomitant pathology
remain poorly studied.

AIM: The ain of the study to develop an experimental model of the concomitant pathology of tuberculosis and lung
cancer.

MATERIALS AND METHODS: The study was performed on mice of the C57BL/6 line at the age of two months in four
groups: 15t — intact mice (n=12), 2" — mice without a tumor infected with tuberculosis (n=24), 3" — tumor-bearing
mice not infected with tuberculosis (n=23), 4" — tumor-bearing mice infected with tuberculosis (n = 24). Individual and
group parameters were evaluated using the SPSS Statistica v23 software package.

RESULTS: Tumor was developed at the site of primary transplantation in all mice from groups 3 and 4, which was con-
firmed by visual assessment and the results of histological examination. Tumor growth in the main group was significantly
less than in the control group of the tumor, which may be due to intoxication against the background of tuberculosis
infection. All infected mice from groups 2 and 4 developed pulmonary tuberculosis, confirmed by computed tomography
of the lungs, bacteriological and histological examination of lung samples. Mycobacterial load in the lungs was the
highest in animals with concomitant pathology of tuberculosis and tumor. The survival rate of mice was determined to
a large extent by tumor growth rather than by the progression of tuberculosis infection.

CONCLUSIONS: The results of the study indicate the possibility of creating an experimental biological model of the
concomitant pathology of tuberculosis and lung cancer in mice. The features of the course of the concomitant pathol-
ogy were revealed: Lewis lung epidermoid carcinoma develops more slowly in tuberculosis infected animals than in the
tumor control group; the development of the tuberculosis process in mice with a tumor occurs more intensively than in
the tuberculosis infection control group. The survival rate of mice with concomitant pathology is determined more by
the intensity of tumor growth than by the progression of tuberculosis.

Keywords: concomitant lung cancer and tuberculosis; experimental model; lung cancer; pulmonary tuberculosis.
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AKTYAJNIbHOCTb

[lorennmanbHas B3aMMOCBS3b MEXAY TyOepKyie-
3oMm (TB) merkmx m pakoMm JIETKHUX OCTAaeTCs Tpe-
METOM aKTHBHOTO HWHTEpeca B TEUYEHHE HECKOJb-
KUX TOCJeqHuX JaecaTtwneTuil. Ha ceromusmrHui
JIeHb JOCTOBEpPHO H3BECTHO, 4To Tb nerkux yse-
JUYUBAET PUCK pa3BUTUs paka nerkux [4, 8, 11].
M.E. Heuvers u coanrt. [9] moka3anu, uro Th mer-
KX B aHaMHE3€¢ MOXXET OBITh HETaTHBHBIM IIPOTHO-
CTUYECKUM (PAaKTOPOM JUIsi BEBDKMBACMOCTH TIPU PaKe
JIETKUX y MallM€HTOB €BpONEOouAHON pacwl. Jpyrue
UCCIIEI0BATENH MPEANOJIOKWIN, YTO COMyTCTBYIOLIAS
Tepanus axkTUBHOro Tb yidydinaer BBDKMBAaEMOCTh
NP HEMEJIKOKJIECTOUYHOM pake jerkoro [1, 10]. On-
HAaKO Ha CETOAHSIIHMNA J€Hb HET €IWHOTO0 METOHO-
JIOTUYECKOTO ITO/IX0/Ia, & TaK)Ke HayYHO O00OCHOBaH-
HBIX aJrOPUTMOB JICUEHUS NALUECHTOB C COYETAaHUEM
paka u Tb nerkux [7]. B 2Tolf CBsA3U aKkTyalabHBIM
SBIISIETCSl CO3JaHMEe OWOJOTMYECKOW MOJEIH paka
u Th, 4TOo caemaer BO3MOXHBIM (OPMUPOBAHHE pa-
LUOHAJBHBIX CXEM MOJUXUMHUOTEPANUU IJisi 3TOU
rpymmsl manueHToB. Muimu guaun C57BL/6 mm-
POKO HCIIONB3YIOTCS I MOJAETUPOBAHMS Kak 3J10-
KAYECTBEHHBIX OIyXOJleHd, Tak u I uzydeHus Thb
[2, 5, 6].

Lenv uccnedosanus — pazpaboTKa DKCIIEPUMEH-
TaJIbHOW Mojenu coueraHHo mnarosoruu Th u paxa
JIETKOTO.

MATEPWANbI U METOAbI

OKCIepUMeHTaNbHas MOJelb Oblla peann3oBaHa
Ha Mblmax jguaun C57BL/6 B Bo3pacte AByX MECSIIEB,
MOJTY4YCHHBIX U3 MUTOMHUKA «AHJIpEeeBKay — (umana
OI'BYH «HayuHblii ieHTp OMOMEIUIIMHCKUX TEXHOJIO-
ruity ®MBA Poccun. JKuBoTHBIX copepkaiu B yCIOBU-
sx ceprudummpoBarHoro BuBapus PI'BY «CI16 HU Dy
Munsnapasa Poccun B kietkax cuctemsl NexGenMouse
IVC Cage&Rack co BCTpoeHHOW CHCTEMOU BEH-
TWISIIMA W KOHAWIMOHMpoBaHus Bo3myxa (HVAC)
W €CTECTBEHHOH CMEHEe CBETOBOTO pexuma. JKuBoT-
HBI€ TTOTyYalld CTaHAAPTHBIN KOMOWHUPOBAHHBIN KOPM
U IUTHEBYIO0 Bony ad libitum. IIpoTokon uccnenoBanus
ObUT yTBepkJeH He3aBUCHMMBIM STHUECKMM KOMHTE-
toMm OI'BY «CII6 HUW®» MunzgpaBa Poccun kax
COOTBETCTBYIOIINK TpeOoBaHMsIM EBpomeiickoil KoH-
BEHIIMH O 3AIUTE MO3BOHOYHBIX JKMBOTHBIX, MCIIOJb-
3yeMBIX JUISI DKCICPUMEHTOB WJIM B WHBIX HAyYHBIX
nensix (ETS N 123), dupexruBbl EBporneiickoro nap-
namenta u Cosera Epomneiickoro Coroza 2010/63/EC
0 3alUTe >XUBOTHBIX, WCTOIB3YEMBIX I HAyIHBIX
nenei.

Jns Bocmpou3BeneHHUs OITyXOJIEBOIO Ipolecca
UCIOIB30BAIA AMUICPMOUIHYIO KapUUHOMY JIETKO-
ro Jlprouca (W3 OaHKa OMYXOJEBBIX INTAMMOB Ha-

YUHOHM J1aboparopuu XUMHONPOPHIAKTUKH — paka
n onkogpapmakoiorun DI'BY «HMMULL onkonorum
mM. H.H. IlerpoBay MunzapaBa Poccumn). JKUBOTHBIM
(MpImam) OblIa TPAHCIUTAHTHPOBAHA OITyXOJIb ITOCPEI-
CTBOM BHYTpHUMBIIIeyHOro BBeneHus 10 % omyxoe-
BOM B3Be3u B 00beme 0,2 ML

Jns MonenupoBaHUsl TyOepKyle3a HCHONIb30BaIU
pedepentHrrii mTamMm Mycobacterium tuberculosis
H37Rv wu3 xomnexmun PI'BY  «Hayunbrii nentp
9KCHEPTHU3bl CPEJICTB METUIMHCKOTO MPUMEHEHUS
MunzapaBa Poccun. MukoOakrepuanbHyIO CyCICH-
3MI0 TPEXHEIENPHOrO MITaMMa BTOPOW TIeHepauuu
WHOKYIIMPOBAJIH MOJEIHHBIM KHBOTHBIM B JIaTepalib-
HYIO XBOCTOBYIO BeHY B 03¢ 10° MUKpPOOHBIX KJIETOK
B 0,2 ma 0,9 % pacTBOpa Harpusi Xjopuja.

Jlnst cpaBHUTENBHOTO aHanu3a ObUTH chOpPMUPOBa-
HBI CIIEIYIOLINE TPYIIIbL:

l-1 Tpynma — WMHTaKTHBIE MBIIH (3I0pOBBIE, HE
3apakeHHbIe TaMMOM Mycobacterium tuberculosis
(MBT) H37Rv 0e3 TpaHCHJaHTALMH OITyXOJIEBBIX
KIIETOK, n = 12);

2-s1 Tpymnma — MBIIH 0e3 OIyXOJH, 3apaKCHHBIC
Tb (xuBOTHBIE, 3apaXKeHHBIE IITaMMOM Mycobacterium
tuberculosis H37Rv, n = 24);

3-s1 rpynmna — MBIIN-OIYXOJCHOCUTENH, HEe 3apa-
xeHHble Th (;kMBOTHBIE, KOTOPBIM OblJIAa TPAHCIUIAHTH-
poBaHa SMuAepMONIHAS KapIMHOMa JieTKux JIpiomnca,
n=23);

4-s rpynna — MBIIN-OMYXOJCHOCUTENH, 3apaskeH-
Hele Th (GKMBOTHBIE, KOTOPBIM OIHOBPEMEHHO C 3a-
paxxenueM MBT TpaHCIIIaHTUPOBAJIU SMUIEPMOUIHYIO
KapruHOMY Jierkux Jlpronca, n = 24).

OrnenuBaeMble TMapaMeTpbl: Macca Tejla MBIIIeH,
pasMepsl MU O0BEM OITyXOJIM, MOKa3aTeId MPUKH3-
HeHHOW KommbloTepHOl Tomorpadum (KT) nerkmx,
pe3yabTaThl OAKTEPHOIIOTHYCCKOTO MCCIICIOBAHUS 00-
pas3loB JIETKHUX W MOP(OIOTHYECKOTO HCCICAOBAHHUS
BHYTPEHHUX OPTaHOB, OIyXOJU U KOCTHOTO MO3ra.

MoOHHTOPUPOBAaHNE MACChl Tella MBIIICH BBITOJHS-
U Ha DIIEKTPOHHBIX Becax Momenmn Adventurer TM
(Tounocth B3BemmBanus £0,1 1), onpenensu cpeaHee
3Ha4yeHue Macchl Tena. CpeaHIo MpoJOKUTEIbHOCTD
JKU3HH MBILIEH paccYuThiBajiu Mo Merony Kama-
Ha — Meliepa. buomeTrpuueckue mnokasaread BHYTPEH-
HUX OpraHoB (K03 (OHUIIMEHTH MACChI) BBIYUCIISIIN, HC-
XOJI1 U3 COOTHOIIEHHUSI MacChl OPTaHOB W MaccChl Teja
KUBOTHOTO, U BBIpP@XaJIM B YCJIOBHBIX €IMHUIIAX.

[Mpwxuzaennyto KT mnpoBoamnu 6 KUBOTHBIM
W3 KaXI0H IpynIibl, BHIOPaHHBIM B CIy4aliHOM MOPsi-
ke, Ha 14, 21 u 28-e cyTKM OT Hayaja HKCIIEPUMEHTA.
HccnenoBanne mpoBOIMIM Ha KOMIIBIOTEPHOM TOMO-
rpage Canon (SnoHus1) Ha BBICOKOpa3peIIAOIeM al-
roputMe. OLIEHHMBAJINCh MaTOJIOTMUYECKHE H3MEHEHMS
B JIETOYHOM TKaHU.
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JKuBOTHBIX BBIBOOMIIM M3 AKCIIEPUMEHTA MO 6 0CO-
Oeii Ha 14, 21 u 28-e CyTKM OT Hayayia HKCIIEPUMEHTa
METOZOM IepBUKAIbHOM auciokaiuu. [locie BCKpbI-
THSL JKUBOTHOTO, MPOBOAMIIACH BH3yallbHasl OIICHKA
MOPaKeHHOCTH BHYTPEHHHX opraHoB. Jlist ocobeit
u3 2-ii 1 4-i Tpynn NpoBOIWIOCH OaKTEpUOIOTHYE-
CKO€ WCCIIEZIOBAaHUE ITyTeM JO3MPOBAHHOTO IOCEBa
romoreHatoB Jerkux (0,1 T) Ha TUIOTHYIO SUYHYIO
cpeny Jlesenmteiina — Mencena  (BectonDickinson,
CIIIA) meronoMm cepuitHbIX pa3BeneHuil. KonmuectBo
BBIpoCcIIHX KonoHueobOpasyronmx enunul] (KOE) mu-
KoOakTepuil yduTHIBA M Yepe3 4 Hea. WHKyOaruu
nmoceBoB mpu 37 °C ¢ TOCIEAYIONMM MEPecyeTOM
Ha Maccy Jerkux. st rUcTOJIOrm4ecKoro uccieno-
BaHMs OOpa3Lbl JIETOYHOM TKaHM, KOCTHOW TKaHU Oe-
apa u omyxonu ¢uxcupoBanu B 10 % HeliTrpasbHOM
3a0ydepennom dopmanuue (pH 7,2) B Teduenne 24 4.
[Mocneayromryo 00pabOTKy IPOBOAWIA B CTaHIUH
TermoscientificSTP120 1o craHAapTHON METOIMKE
C H3TOTOBJICHHEM MapaduHOBBIX OJIOKOB M CpPE30B
TONMIMHON 4 MKM, OKpAaIIeHHBIX TI'e€MaTOKCHIMHOM
M D03MHOM, U MeTo/ioM okpacku 1o [uiro — Hunbce-
HY. MUKPOCKOTIMYECKOE MCCIICIOBAHHE CPE30B BBITION-
v Ha mukpockorne NikonCi-S ¢ Buaeonudposoit
00pabOoTKO.

CraTucTUYeCKUil aHaINU3 TPOBOJMIA C TIOMOIIBIO
nakeTa rporpamm SPSS Statistica v23. [lannbie mpen-
CTaBJICHBI B BUJIE CPEHHUX 3HAUCHHWW M OMHMOKU cpe-
Hell (M £ m), OLeHKY 3HAaYMMOCTU pa3iu4yuid JTaHHBIX
OCYUIICCTBIISUIN C UCIOJb30BaHUEeM U-kputepusi MaH-
Ha — YutHHU (17151 1ByX BBIOOpOK) 1 Kpackena — Yommuica
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Fig. 1. Dynamics of body weight of mice in the study groups.
TB — tuberculosis

(st Tpex u Oosiee BBHIOOPOK), MPH YPOBHE 3HAUYUMO-
ctu p < 0,05. BeDKHBaeMOCTb KUBOTHBIX OLICHUBAJINUCH
meronoMm Karurana — Meiiepa (Ii1s1 OIICHKH JOCTOBEp-
HOCTH pa3IM4Midl MEXKIY KPHUBBIMH BBIKHBAaEMOCTH
npumensuicst Logrank-tect).

PE3Y/IbTATbl UCCNNEOOBAHUA

O PeKTUBHOCT pa3pabOTaHHONW OHMONOTHYECKOMH
MOJIEJIM OLIEHWBAIM IMPHU CPaBHEHMU ToOKa3aTesiei Ts-
YKECTH TeYCHHUs 3a00JIeBaHMsI Y MBILICH B IPYIIE C CO-
yetanHo# naronoruedl (Th u pak nerkoro), B rpymmnax
KOHTpous 3apaxkeHus: Th u kontponsa onmyxonu. Cpas-
HUTENIbHAs OlleHKa rpoBezieHa Ha 14, 21 u 28-e cyTkun
OT Hayasia dKCIIEPUMEHTA.

B xone ananu3a JaHHBIX 110 TUHAMHUKE MacChl MbI-
el ObUTO OTpeNeneHo, 4To B mepBble 14 cyT JKcre-
pPUMEHTa B TIpyMNIlax KOHTPOJS OIMYXOJHM M OCHOBHOU
rpymIe oTMedascs HauOONbIINI TPUPOCT MACCHl Tela
JKUBOTHBIX, YTO, BEPOSITHO, OBIJIO 00YCJIOBICHO POCTOM
OIlyXOJIW B MeCTe TpaHCcIulaHTauuu (puc. 1).

Ha 28-e cyTku skcnepuMeHTa CpefHsisi Macca Tena
B IpyHIE KOHTPOJS OIyXOJM 3HAYMMO IIPEBbIIIaia
9TOT MOKazaTenb B Apyrux rpymmax (p = 0,044, meton
Kpackena — Yonnuca).

Jl1g OLEeHKM NHMHAMHKH pOCTa OIyXOJEBOIO y3ia
orpenessuii ero o0beM 1o gopmyne [2]:

AxB’xn  AxB®
V = = s
6 2
e A — HauOOIBIINNA ANaMCTpP OIIYXOJICBOI'O Yy3Jia;

B — nepneHauKyIspHBIA eMy IHaMeTp.

Pesynbrarel pacdueToB mpencTaBieHbl B TaOm. 1.

OmnyxoJeBblii y3el oNpeessscs B IpyTIax MbIei-
OIyXOJICHOCUTEJNIEN Kak 3apakeHHbIX Th, Tak u He 3a-
paxenHsix Th, ¢ 7-X CyToK mociie TpaHCILIaHTalUuU
ONyXOJICBOM B3BEe3U. BBISBIEH 3HAYUMO MEHBIIHMI
00bEeM OITyXOJIEBOTO y3ia B 4-i Tpymme B CpaBHEHUH
¢ 3-it rpymnmoit (p <0,05 na 7, 21 u 28-e cyTKH 3IKC-
MEPUMEHTa), YTO MO3BOJIIET NPEANOIOKUTH O Oomee
MEIJIEHHOM POCTE OIyXOJIH y MBIIIEW ¢ COYETaHHOMN
marojorueit (tabm. 1).

[To nanHBIM KOMIIBIOTEpHOU TOMOTpaduu MHOUIB-
TPaTUBHO-OYaroBble M3MEHEHHUs B JIETKUX PETHUCTPH-
poBaiu BO 2-i1 U 4-i rpymnmax y BcexX MbIUICH, Hauu-
Had ¢ 14-x cyTok 3kcnepuMeHTa. B rpyrie KoHTposst
OITYXOJI 0YaroBbl€ W3MEHEHHs B JIETKUX BBISBIIINCH
Ha 14-e cyTku y TpetH, a Ha 21 CyTKH — y BCeX Hc-
CJIEJIOBaHHBIX >KMBOTHBIX. [IpHMephl KOMIBIOTEPHBIX
TOMOTpaMM JIETKHAX MpPEICTaBIEHbI Ha pHC. 2.

IIpn THCTOIOTHYECKOM HCCIEJOBAaHUU OPraHOB
MBIIIEH C TPAHCIUIAHTHPOBAHOW B3BECHIO AIUIAEPMO-
UJTHOW KapIIMHOMBI JierkuX JIbtouca BbISBICH psiJi 00-
X Mpu3HaKoB. OMyXO0JEBbI y3€1 XapaKTepu30BajCs
OOIIMPHBIMU 30HAMH HEKPO3a OITyXOJIH, IECTPYKUHEH
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Tabnuya 1 / Table 1
Ob6bem onyxoneBoro y3na y Mblleni-onyxoneHocuTenen, He UHPULMPOBAHHbBIX U MHOULMPOBAHHbIX Tybepkynesom (M m)
Volume of tumor node in tumor-bearing mice uninfected and infected with tuberculosis (M £ m)

HawumenoBanue ucciaeaoBanus /
Name of the study

MpbIIK-01y X0J€HOCUTENH,
HE 3apakeHHbIE TyOepKyJie-
3oM / Tumor-bearing mice
not infected with tuberculosis

MpIIH-01y X0J€HOCUTENH,
3apakeHHbIe TyOepKyIe30M /
Tumor-bearing mice infected

with tuberculosis

YpoBeHb 3HAUU-
MocTH p / p-level

OGbeM OIyXOJIeBOro y3i1a Ha 7-¢ CYyTKH, MM® /

The volume of the tumor node on day 28, mm?

The volume of the tumor node on day 7, mm? 161,3 + 14,80 99,50:£8,72 0,001
O6beM 0OMmyxoJIeBoro ysia Ha 14-e cyTku, Mmm> /
+ +
The volume of the tumor node on day 14, mm? 343,9 £ 77,05 366,3 36,96 0,319
O06bem omyxoseBoro y3na Ha 21-e cyTku, Mm® /
The volume of the tumor node on day 21, mm? 1297,0 £ 180,1 864,5 92,33 0,046
- 3
O06BeM 0ImyxoJeBoro y3ia Ha 28-e CyTKH, MM® / 5465.0 + 3383.0 933.70 + 161.70 0.044

"5 4

Puc. 2. KoMnbloTepHble TOMOrpaMMbl NIerKMX Mbillein JAUHUKU
C57BL/6: a — nerkve MHTaKTHOrO XXUBOTHOrO (rpynna 1),
b — Ty6epKynesHblit MHPUNLTPAT B BEepXHei TpeTu npa-
BOFO Jierkoro (rpynma 2), ¢ — MeTactaTM4ecKuit ovar
B HUXHEN TpeTu nesoro nerkoro (rpynna 3), d — cy6-
TOTaNbHas ovyaroBasi C/IMBHas MHGUABTPALMS B JIETKUX
MbiwK (rpynna 4)

Computed tomograms of the mice lungs: a — the lungs
of an intact animal (group 1), b — tuberculous infil-
tration in the upper third of the right lung (group 2),
¢ — metastatic focus in the lower third of the left
lung (group 3), d — subtotal infiltration in the lungs
of a mouse (group 4)

Fig. 2.

Puc. 3. Tuctonornyeckoe uccnenoBaHue ONyxoseBoOro
y3na Mblluei-onyxoneHocutTenem, He MHPUUU-
poBaHHbIX Ty6epkyne3om (x200, reMaTOKCUIUH
1 303UH): a — 6eApeHHas KOCTb; b — MSArKMe TKaHU
6eppa. Crpenkoii nokasaHbl OMyXoneBble CTPYK-
Typbl, 3BE3404KOI MOMEeYeHa KOCTHOMO3roBas
noniocTb

Histological examination of the tumor node of a
tumor-bearing mice not infected with TB (x200,
Hematoxylin and eosin): a — the femur; b — the
soft tissue of the thigh. The arrow shows tumor
structures, the asterisk marks the bone marrow
cavity

Fig. 3.

Puc. 4. Tucronornuyeckoe uccnepoBaHue TKaHU JIETKOrO MbILIEi-ONyXONeHOCUTENEN, 3apaXeHHbIX Ty6epkynesom (x200, reMaTok-
CUAUH U 303MH): @ — MeTacTas ONyXxonu B nerkoe; b — y4acTok NPoAYKTUBHOM MHEBMOHUU; € — (DYKCUH-NONOXKUTENbHbIE
nanoukn B Makpodarax (ykasaHbl ctpenkamu, x600, no Uunto - Hunbceny)

Histological examination of lung tissue of tumor-bearing mice infected with TB (x200, Hematoxylin and eosin): a — tumor
metastasis to the lung; b — site of productive pneumonia; ¢ — fuchsin-positive rods in macrophages (indicated by the
arrows, x600, Zil - Nielsen)

Fig. 4.

MBIIIEYHOH TKaHW M 30HAaMHM WHBA3WHM KOCTHBIX ILIa-
CTHHOK, 0€3 MPU3HAKOB MPOHUKHOBEHUS B KOCTHOMO3-
TOBYIO TIOJIOCTH (pHC. 3).

[Ipu nccnenoBanuy cpe3oB Jerkux (puc. 4) meracra-
3B OIYXOJIM OBUTH MPEACTABICHB! PA3TMYHBIMU MO Pa3-
Mepy odaramMd, IPEHMYIIECTBEHHO CyOIUIEBPaIbHOTO

pacronoxeHus. BBIABISIUCH MeJNKHE OYaru HEKpo-
3a, TIpeoONagan amonTo3. BocmanmuTensHBIN Tporece
ObUT TIPENICTAaBICH y4YacTKaMH MPOJYKTUBHOW ITHEB-
MOHUHU B LEHTPaIbHBIX 30HAX JIETKOTO M NEPHOPOH-
xuanpHO. Ilpu okpacke Meromom mo [lwmo — Hums-
CEHY BBIBIUIMCH (DYKCHH-IIOJIOXKUTEIbHBIE IMAJIO0UKH,
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Bpems oT Havana akcnepumeHTa, cyT /
Time from the beginning of the experiment, days

Mbiwm 6e3 onyxonu, 3apaxeHHble Tb / Mice without tumor infected with TB

Mbiwwm-onyxoneHocuTenm, 3apaxerHblie Tb / Tumor bearing mice infected with TB

Puc. 5. JluHamunka Mukob6aKTepuanbHOM Harpysku y 3apaxkeHHbIX Ty6epkynesom (TB) Mbilueit-onyxoneHocutenei U 3apaxeHHbIX
Ty6epkynesom Mbiwei 6e3 onyxonu. Mpu cpaBHEHMU rpynn KMBOTHLIX C MOMOLWbIO KpuTepuss MaHHa - YuTHu Ha 14, 21
M 28-e CyTKM 3KCMEpUMEHTa YpOBEHb 3HaYMMOCTH 6bin paBeH p = 0,522, p= 0,004 u p= 0,011 cooTBETCTBEHHO

Fig. 5.

Dynamics of mycobacterial load (CFU per lung mass) in tumor-bearing mice infected with TB and mice without a tumor

infected with TB. When comparing groups of animals using the Mann-Whitney criterion on the 14%, 21 and 28" days
of the experiment, the significance level was equal to p=0.522, p = 0.004 and p = 0.011, respectively

1,0 4

|~ 1,0 MHTaKTHble MbiwM / Intact mice

08 - s
06 - |

04

BbikumBlumne / Survival

————

02

0,0 1

2,0 Moiww Ges onyxonw, 3apaxethbie Tb /
[~ Mice without tumor infected with TB
|_— 3,0 Mbiwu-onyxoneHocuTenu, He 3apaxenHble Tb /
Tumor bearing mice non infected with TB
|1 - 4,0 Mbiwu-onyxoneHocutenu, 3apaxetble Tb /
Tumor bearing mice infected with TB

00 200 400

600

MponomkuTeNbHOCTb XM3HK, CyT / Lifespan, days

Puc. 6. BbnkuBaemocTb Mbiweit amHun C57BL/6 B yeTbipex uccnepyembix rpynnax. Tb — ty6epkynes
Fig. 6. Survival rate of C57BL/6 mice in four study groups. TB — tuberculosis

JIOKAJIN30BaHHBIE KAK B Oyarax HEKpo3a, Tak U B 30-
HaxX MPOXYKTHBHOW ITHEBMOHHH.

[Ipu aHanm3e pe3yabTaTOB UCCIIENOBAHUS OaKTEepH-
anbHOW Harpy3ku B jerkux MDBT BbisiBIeHBI 3HAYM-
MBIE€ Pa3IU4YUs MEXAY IPYNION KOHTPOJS 3apasKeHHs
(rpymmma 2) u ocHOBHO# Tpynmoi 4. HampaBieHHOCTD
n3MeHeHni OakrepuanbHON Harpy3ku MbBT B merkux,
KOTOPAsl SIBJISIETCS MHTETPAJIBHBIM I10KA3aTEIEM TsIKe-
CTH TEYCHUS IKCIIEPUMEHTAIBHON TyOepKysIe3HOH HH-
(bexuuy, NpOWLIIOCTPUPOBAaHa Ha PHUC. S.

B ocHoBHOW Tpymnme oTMedanoch Oojiee MacCHB-
Hoe pasMHOxeHHMe MBT B JlerouHoOd TKaHM, IOCIE
21-x cyrok skcnepumenta (p =0,01).

OOmumii aHanM3 BEDKUBAEMOCTH MBIIICH BBIIOIHEH
o metoauke Karuana — Meiiepa (puc. 6).

Jlydmue noka3areny BBIKUBAEMOCTH ObUIN JOCTHUT-
HyTHI B rpynmax 1 u 2 (puc. 6). Hanbonpimas nerans-
HOCTb 3aperucTpUpoBaHa Cpeau MblIIed 3-H rpymmbl
C TPAHCIUIAHTUPOBAHHOM 3MUAEPMOUIHON KapIIHHOMOM
nerkoro Jletouca (43,5 % mporus 29,3 % B rpynne 4
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C COYETaHHOM MaToJoruel TyOepKyses3a U paka JIErkoro).
3uaunmele pazmuuns (p = 0,001) momydeHs! pu cpas-
HCHMU BBDKUBAHUS B TpPYNIIaX MbIIIECH-OTyX0JIEHO-
cureneld MHQUIMPOBAaHHBIX TyOepKyae3oM u HHDU-
nupoBaHHbIX Th Mbleli 0e3 OmyXoiu ¢ MOMOIIBO
kpurepuss LogRank (Mantel-Cox). Ilpu cpaBHeHun
BBDKMBAaHUS B rpynne 3 u rpynne 4 (omyxoyieHo-
CUTEIM WHQUIUPOBAHHBIE U HEHMH(DUIIMPOBAHHBIC
TB) AOCTOBEpHBIX pa3NMuUUil BBIABICHO HE OBUIO
(»>0.09).

OBCYXMOEHUE PE3Y/IbTATOB

IIpencraBneHHbIe BBIIE PE3YIBTATHl UCCIIEAOBAHUS
JEMOHCTPHPYIOT BO3MO)KHOCTH CO3/[aHUsI OMoJoruye-
CKOM MOJIeNM COYETaHHs paka M TyOepKysiesa JEeTKHUX.
3aJ0roM YCIEIIHOTO pe3yibraTa CTalo CO3laHHue yc-
JIOBUM JIJI1 OJTHOMOMEHTHOM TpaHCIJIAHTAIIMU OITyXO-
JIEBBIX KIETOK M MHOUIMPOBaHUS Ta00paTOPHBIX HKH-
BOTHBIX. V3yueHbl (pakTophl, BIMAIOUIME HA TCUCHUE
TyOepKyJie3a JIETKUX MPU COYETaHUU CO 3JI0Ka4eCTBEH-
HOH OmyXoibl0 Ha (POHE NPOBEACHUS] CTAHIAPTHBIX
CXeM IPOTUBOOIIYXOJIEBOM Tepanuu.

B namewm uccnenoBaHuM BIEpBbIe ObIT MPUMEHEH
meton KT juid 1MarHOCTUKM MaTOJIOIMYECKHUX H3Me-
HeHMH B Jerkux y uH¢umupoBaHHbiXx MBT sxuBot-
HBIX U KMBOTHBIX C TPAHCIIAHTUPOBAHHOMN OITyXOJIBIO,
TOT/Ia KaK M3BECTHO O €r0 WCIOJIb30BAHWUU JUISI OIICH-
KM JUHAMHUKH BHPYCHOM NMHEBMOHMU y MbImel [3].
Panee s 510l nenu TpeOOBajIOCh BHIBEACHUE YACTH
JKUBOTHBIX M3 DKCIICPUMEHTA. AHAIN3 KOMIbIOTEPHBIX
TOMOTPaMM TO3BOIWIT TU((DepeHITnpOBaTh OYaroBbIe
MeTacTaTn4eckue W WHQUIBTPATHBHO-OYAroBble BOC-
MaJIUTENbHbIE U3MEHEHHS B JIETKUX.

Ha cerogHsmHuil JeHb CyIIECTBYIOT pPAa3JIMUYHbBIE
TEOpUM IIATOTeHE3a COUYETaHUsl paka U TyOepKynesa
nerkux. B pesynabrare NpOBENEHHOIO 3KCIIEPUMEH-
TaJHLHOTO MCCIEOBAHUS YIajJoCh MOKa3aTh MEHbBIIUI
pa3Mep OIyXoJIeBOTO y3Jla B MecTe NMEepBUYHOM TpaHc-
IUIAHTALUHU Y UHQULIUPOBAHHBIX KUBOTHBIX. [Ipr 3TOM
KOE Mycobacterium tuberculosis Ha maccy Jerkux
ObUIO BBILIE B OCHOBHOW IpymIIe.

IIpu  MopdosoruueckoM HCCIETOBAHUN  BIIEp-
Bble OBUTM OMUCAHBI W3MEHEHUS B JIETKUX MBIIHN
C57BL/6 ¢ couerannoit naronorueit Th u paka nerko-
ro. B nocnenyromux sKcriepuMeHTax HEOOXOAUMO CO-
MOCTaBJIeHNE MOP(OIOTHUECKON U KITMHUKO-PEHTIE€HO-
JIOTUYECKOM KapTUHBI COYETAHHOW IATOJIOTHH.

[IpoBeneHHbI aHaNM3 BBUKUBAEMOCTH TIOKa3all,
YTO TPAHCIUIAHTALUS SHUAECPMOUIHON KapLUHOMBI
nerkoro JIpronca MpUBOAMT K OoMbIeit rubdenu 1abdo-
PaTOpHBIX JKUBOTHBIX, YeM JKUBOTHBIX, HHOUIIMPOBAH-
HBIX ITaMMoM Mycobacterium tuberculosis H37Rv.
[lo 3T0ii mpUUYMHE BEPOATHBHIM AOMHHAHTHBIM (PAaKTO-
POM, ONpeesIIONINM BbKMBAEMOCTh MBIIIEH C code-

TaHHOH NAaTONOTHEH, CTAHOBUTCS HMMEHHO KHHETHKA
pocTa OIyXOJH.

BbIBO bl

Pe3ynbraThl MpoBEIEHHOIO HCCIIEAOBAHUS CBH/E-
TEJIbCTBYIOT O BO3MOYKHOCTH CO3JIaHHUSI SKCIIEPHMEH-
TaTbHOW MOJENH COYETAaHHOW MaTOJOTHH TyOepKyse3a
W paka JIETKOTO y MEIIIeH. BEIIBICHBI 0COOCHHOCTH
TEUYEeHUs COYETAaHHOH TMAaTOJOTHH: OIyXOJdb 3IHep-
MOUJHOU KapIMHOMEBI Jierkoro JIbromca pa3BuUBaeTCA
MemieHHee Yy MHGUIUpoBaHHBIX Th KMBOTHBIX, Yem
B TpymIe KOHTPOJIS OMYyXOJH; pa3BHTHE TyOepKyses-
HOTO TIPOIECCa y MBIIIEH C OMyXONbIO MPOUCXOTUT
MHTEHCUBHEE, YEM B I'PYyIIIE KOHTPOIs 3apaxenus Th;
HAJIMYUE ONYXOJIM SIBJISCTCS OIPEIEISIFOIINUM (haKTo-
POM B BBDKMBAaHUHM >XKUBOTHBIX C COYETAHHOHN marto-
morued. PaszpaboTanHas 3KCTIEpUMEHTAIbHAS MOIETh
coueranus Th M paka Jerkoro B JajIbHEHIIEM MOXKET
OBITh HCHIONB30BaHA I TECTUPOBAHUS CXEM KOM-
IJICKCHOM MOJIMXUMUOTEPAIUU.

OOMNOJIHUTEJIbHAA UHO®OPMALIUA

Bxaan aBropoB. Bce aBTOpbhl BHECIH CYIIECTBEHHBIHN
BKJIaJ] B pa3pabOTKy KOHIIETIIIMH, NPOBEICHHE HCCIEI0Ba-
HUSI M TIOATOTOBKY CTaTbH, IPOWIN U 000pWIN (PHHAIBHYIO
BEPCHUIO Iepe]] MyOnuKaimei.

KoH(uukT MHTepecoB. ABTOpbI JEKIApUPYIOT OTCYT-
CTBHE SIBHBIX U IIOTEHIMAIBHBIX KOH(IMKTOB HMHTEPECOB,
CBSI3aHHBIX C MyOJUKaIMed HACTOAIIEH CTaThu.
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HO mpu nojyiepxke Poccuiickoro HayyHoro ¢onzaa (rpaHt
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MCNOJIib30BAHUE NMAPAMETPOB CEVP,D,E‘-IHO-COCV.DMCTOﬂ AEATENBHOCTH
Anga onPEAENEHUA NONOPOJIEBOU UAEHTUYHOCTHU YEJTOBEKA

© T.C. Top3ui, E.A. benoryposa, H.IN. JeHncexko, M.[. NeHuceHko, B.. Hukonaes
CeBepo-3anagHbii roCyLapCTBEHHbI MEAULMHCKMIA yHUBepcuTeT uM. MU, Meunukosa, CaHkT-leTepbypr, Poccus

Ana yumuposaHus: Top3uii T.C., benoryposa E.A., Llenucerko H.M., AeHucenko M.A., Hukonaes B.U. Mcnonb3osaHve napameTpos
CepAeYHO-COCYANCTON AeATE/IbHOCTM ANA ONpejeNieHns NoNoposeBon AEHTUYHOCTK yesoseka // Meamatp. — 2022, - T. 13. -
Ne 5. — C. 43-50. DOI: https://doi.org/10.17816/PED13543-50

AKTyanbHOCTb. DMOLMOHANbHbLIA CTPECC — 3HAUYUMbIA GAKTOP pUCKA Pa3BUTUS CEpPLEYHO-COCYAMCTbIX 3aboneBaHWM.
CTaHOBMTCSA BaXKHOM A0HO30M0rMYeCcKas AMArHOCTMKA AaHHbIX COCTOSAHMI. OCOBEHHOCTM afanTUBHbBIX peakuUuihi BO MHOIMOM
06yCIOBNIEHbl MHAMBUAYANbHBIMU NMCUXONOrMYECKUMU XapaKTEPUCTUKAMM IMYHOCTU, B TOM YUCSIe TeHAEPHOM MAEHTUYHOCTbIO.
Lenb — onpepenenve koppensauun QyHKLMOHANbHbIX MapaMeTpoB CepLevYHO-COCYAMUCTOM CUCTeMbl AN 0O6beKTMBM3aL MM
NCUXONOTUYECKMX KPUTEpUEB KNacCUbUKALMU TeHAEePHON UOEHTUYHOCTU.

Matepuanbl u MeToAbl. Y NtoLei ¢ pa3HOM NONOPONEBOM UAEHTUYHOCTLIO MCCNef0BaNUCh reMOAMHAMMKA U BapuabenbHOCTb
cepheyHoro putma. Becero 6bi10 o6cneposaHo 200 BonoHTepoB 060ero nosa B COCTOSHMM MCUXMYECKOTO U PU3NYECKOro
nokos. bbino BbibpaHo 14 napamMeTpoB CepaeyYHO-COCYAUCTOM AeaTeNbHOCTU AN NOCTPOEHUS AUCKPUMMHAHTHBIX QYHKLMMA:
yOapHbI 06beM KpPOBOTOKA, MUHYTHbIM 06beM KPOBOTOKA, CEPAEYHbIN MHAEKC, YAAPHbIM MHAEKC, YacToTa CEepAEYHbIX CO-
KpaLLeHWN, cpeiHEKBAAPATUYHOE OTK/IOHEHME MHTEPBANOB R—-R, KBaApaTHbIM KOPeHb CYMMbl pa3HOCTEN MOCNeL0BaTeNbHOro
psaga R-R-wHTepBanoB, NMpOUEHT MHTEpBaNoB R-R npu CMHYCOBOM pUTMe Cepaua, KOTopble pa3nuyarTcs Honee y4eM Ha
50 Mc, MHAEKC BereTaTMBHOrO paBHOBECUS, BEreTaTMBHbIMA MoKasaTeNb pUTMa, NOKasaTesb afeKBaTHOCTM NPOLLECCOB pery-
NALMK, MHOEKC HAMPSXKeHUs PerynsTopHbIX CUCTEM, NOKa3aTeslb aKTUBHOCTH PerynsTopHbiX cucTeM. MonyyeHHble nokasatenu
M UCXOLHble KO3DdUUMEHTbI, OTPaXKatoLme BKNAA, KaXA0ro napamMeTpa B AUCKPUMUHALLMIO TPYyNM, 6bIAM MCNONb30BaHbI ANs
pacyeTa AUCKPUMMHAHTHBIX QYHKLWNA.

Pe3ynbTtatbl. YCTaHOBNEHO, YTO rpaduKu, OTpaxkatolme pesynsTaThl AUCKPUMUHAHTHOMO aHanM3a, nokasaniu BbICOKYK CTe-
NMeHb TOYHOCTU Knaccudukaumm MyxumH (97,6 %) u xeHwuH (96,5 %) no nonoponesoi MAEHTUYHOCTM HA OCHOBAHMU OOb-
€KTUBHbIX XapaKTEPUCTUK CEPAEYHO-COCYAUCTON AesTeNbHOCTHU. [TokazaHa 06beKTUBHOCTb NCUXONOTMYECKOro TeCTUPOBAHUS
C BbICOKOM Joneit BEPOSTHOCTU NPeACcKa3aHus TUna reHaepHOM MAEHTUYHOCTUM HAQ OCHOBAHWMM aHanM3a AaHHbIX peorpaduu
U pUTMOKapamorpaguun.

3aknioueHue. Micnonb3oBaHne 06bEKTUBHBIX XapakTepUCTUK CEPLEYHO-COCYAUCTON AeATENbHOCTH, NONYYEHHbIX B XOLE peo-
rpaduu u puTMoKapauorpadmm, No3BONUIO C BbICOKOWM BEPOSTHOCTBIO NMpeACcKasaTh TUM FreHAEPHOM MAEHTUYHOCTH YenoBeka.

KnioueBble cnoBa: nosioposeBas MOEHTUYHOCTb; afanTauus; GeMUHUHBI, MaCKyUHbI; aHAPOTMHbI; BapMabenbHOCTb cep-
LleYHOr0 pUTMa; reMOAMHAMMKA; AMCKPUMUHAHTHbIN aHanus; peorpacdus; putMokapanorpabums.

Moctynuna: 22.08.2022 Opobpena: 12.09.2022 Mpunsta k nevatu: 28.10.2022

@ [Negmatp. 2022.T. 13. Boin. 5 / Pediatrician (St. Petersburg). 2022;13(5) elSSN 2587-6252



44 OPUTMHANBHbBIE CTATbW / ORIGINAL STUDIES

DOI: https://doi.org/10.17816/PED13543-50
Research Article

USING CARDIOVASCULAR PARAMETERS FOR DETERMINATION OF PERSON’S
GENDER IDENTITY
© Taisiya S. Gorziy, Evgeniya A. Belogurova, Nataliya P. Denisenko,

Mariya D. Denisenko, Valentin I. Nikolaev

North-Western State Medical University named after I.l. Mechnikov, Saint Petersburg, Russia

For citation: Gorziy TS, Belogurova EA, Denisenko NP, Denisenko MD, Nikolaev VI. Using cardiovascular parameters for determination
of person’s gender identity. Pediatrician (St. Petersburg). 2022;13(5):43-50. DOI: https://doi.org/10.17816/PED13543-50

BACKGROUND: Emotional stress is a significant risk factor for the development of cardiovascular diseases. Prenosological
diagnostics of these conditions becomes important. The peculiarities of adaptive reactions are largely determined by
individual psychological characteristics of an individual, including gender identity.

AIM: Determination of correlation of functional parameters of the cardiovascular system for objectification of psychologi-
cal criteria for classification of gender identity.

MATERIALS AND METHODS: Hemodynamics and heart rate variability were studied in people with different gender
identities. A total of 200 volunteers of both sexes were examined in a state of mental and physical rest. 14 pa-
rameters of cardiovascular activity were selected to construct discriminant functions: stroke volume of blood flow,
cardiac output, cardiac index, stroke index, heart rate, standard deviation of R-R intervals, square root of the mean
squared difference of successive R-R, percentage of R-R intervals with a sinus rhythm of the heart, which differ by
more than 50 ms, index of vegetative equilibrium, vegetative rhythm index, indicator of the adequacy of regulatory
processes, stress index of regulatory systems, indicator of the activity of regulatory systems. The obtained indicators
and initial coefficients reflecting the contribution of each parameter to the discrimination of groups were used to
calculate discriminant functions.

RESULTS: It was found that the graphs reflecting the results of discriminant analysis showed a high degree of accuracy
in classifying men (97.6%) and women (96.5%) by gender identity based on objective characteristics of cardiovascular
activity. The objectivity of psychological testing with a high probability of predicting the type of gender identity based
on the analysis of rheography and rhythmocardiography data is shown.

CONCLUSIONS: The use of objective characteristics of cardiovascular activity obtained during rheography and rhythmo-
cardiography made it possible to predict the type of a person’s gender identity with high probability.

Keywords: gender identity; adaptation; feminines; masculines; androgynes; heart rate variability; hemodynamics;
discriminant analysis; rheography; rhythmocardiography.
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AKTYAJNIbHOCTb

B pasBuBaromuxcs U pa3BUTHIX CTpaHax HawmOolee
3HAYUMBIM MOTUGUIIPYEMBIM (HhaKTOpPOM pHICKa Kap-
JIMOJIOTUYECKUX (DOPM TICHXOCOMAaTHYECKOM MATOIOTHN
SIBIIIETCST AMOLMOHANBHBINA cTpecc [2, 5]. Paa wuc-
CJIEJIOBaHWH TIOKa3bIBACT, YTO HA PAHHUX CTaTUSIX
TUTIEPTOHUYECKOW OOJe3HW YMEHBIIIEHHE HWHTEHCHUB-
HOCTH 3TOTO BaKHeHmIero (axropa prucka MO3BOJISIET
MOJTHOCTBIO HOPMAJIN30BaTh apTepUajbHOE JaBICHHE
0e3 UCTOIb30BaHUsI MEIMKAMEHTO3HOH Tepanuu [3, 6].

JlinrenbHOE BO3JEHCTBHE SMOIMOHAIBHBIX CTpPEC-
COpPOB MOXKET MPUBOIUTH K MEPEHANPIKEHUIO U J1aXkKe
HCTOIIEHUIO CHCTEM PETYIISIIIAH aTallTUBHBIX PEaKITHii,
mocyie 4ero cieayer Oose3Hb. B coBpemeHHOH 3Kkc-
MEPUMEHTAIBHON M KIMHHUYECKOW MEIUIIMHE CyIile-
CTBYIOT METOJIbI OIICHKH CIIOXKHBIX (PYHKITMOHATHHBIX
CHUCTeM perymsinuu. Putmokapanorpadust u peorpa-
(U O3BOJISIOT U3YYHTh COCTOSIHUE HE TOJBKO pery-
JSITOPHBIX, HO M 3(QQEKTOPHBIX CHCTEM B YCIOBHUIX
ctpecca [1].

PazButHe crpecca kak Hecrienu(pUIecKol ajar-
TUBHOW PEaKINy TECHO CBA3aHO C MHIWBUIYaJIHHBIMHU
TICUXOJIOTHUYECKUMHU CBOHCTBAMU UYE€IOBEKA, HAIPUMED,
C OfHOW U3 0a30BBIX XaPAKTEPUCTHK JUYHOCTH —
MOJIOPOJIEBOM HMAEHTUYHOCTBIO [4]. YuuThiBas crpe-
MUTEIFHO MEHSIONUECS MeTaMop(o3bl B TICHXOJO-
THYECKOM TEHAEPHOCTH 4YeNOBEUeCTBA B YCIOBHAX
MOCTOSIHHO YBEJIMUMBAIOLIETOCs] YHUCJIa CTPECCOpOB,
MPEIOoNIaracTcsi, 4YTO PAa3JIMYHBIC THIIBI IIOJIOPOJIE-
BOM MICHTUYHOCTH BIUSIOT KaK Ha aJIallTUBHBIC, TaK
W Ha IW3aJalTHBHBIC MMPOIECCHI B opranusme [4, 7-9].
B coOTBETCTBUM C STUM MOXKET BO3HHMKATh HEOOXO-
JUMOCTb OIpEIeJIEHUs] TOJIOPOJIEBOM HASHTUYHOCTH
HE TOJIBKO Y 3JIOPOBBIX JIMII, HO U TPU BEepPUPHUKAIIH
MIPEIaTOIOTMYECKUX COCTOSHUIM.

B ycrnoBusax pedummra BpeMEHH Y CHEIHAIUCTa
3/IpaBOOXpPAHEHMs] HE BCEraa HMMEeTCs BO3MOYKHOCTD
MPOBOAUTHh IICUXOJIOTUYECKOE TECTUPOBAHHE JJIA
ONpEeIeNeHHs] TeHIEPHOU HAECHTUYHOCTH. Bo3HHKaeT
HEOOXOIMMOCTh B OOBEKTHBU3AIMK U MOJICPHHU3AIIH
0o0ceoBaHus JUI] ¢ Pa3HON TOJOPOJIEBON HICHTHY-
HOCTBIO TIPU TPOBEIEHUH JIOHO30JIOTHYECKON JHarHo-
CTUKHU OOJIC3HEH aJlanTaluu.

Llens — ompenerieHue KOppensuu (PyHKIIHOHAIIb-
HBIX TIApaMETPOB CEPIEYHO-COCYIUCTON CHCTEMBI IS
00BEKTUBH3AIUN TICUXOJIOTHUCCKUX KPUTEPUEB KJIac-
cu(UKaIUU TeHJCPHON HIACHTUYHOCTH.

MATEPWANbI N METOAbI

B wuccnenoBanun yvactBoBasio 200 BOJIOHTEPOB
B Bo3pacte oT 19 nmo 26 ner, cpenn Hux — 138 xen-
IMH U 62 Myx4uHbl. [IpoBoanIM NCHXOJOTHUYECKOe
TECTUPOBAHHE PECIIOHAECHTOB C LEIbI0 OMpPEIeTECHUS
nonoposieBor maentudHoctu (ompocHuk C.JI. bem).

OneHUBAIM PETYISAINI0 U (DYHKIUIO CEpIIeuHO-COCY-
JUCTOW CHUCTEMBI C MOMOIIBIO peorpaduu U PUTMO-
Kapauorpaduu (peoanann3arop «JlmamManT» W MaKeThI
MIPUKJIAIHBIX MTporpamm). McenenoBanus mpoBOAMIINCE
B MEKCECCHOHHBIH MEPUOJ B YCIOBHAX (HU3NUECKOTO
M TICUXWUYECKOTo mokosi. Craructudeckas o0OpaboTka
JIAHHBIX TPOBOJIMIIACH C HUCIOJL30BAHUEM HeEmapame-
Tpudecknx (Ymikokcona — Yaiita, [lamupo — Ynikca)
METOJIOB, a TaK)Ke KAHOHUYECKOTO JUCKPUMUHAHTHOTO
aHaJm3a.

PE3Y/NIbTATbI

Hccnenyemble  BOJOHTEPBl  ObUIM  pa3leliCHbI
Ha 2 TPyNIbl M0 OWOJOTMYECKOMY TIONy: 1-10 Tpymiy
cocTaBmiIM 62 MyX4uHBI, 2-10 rpynmy — 138 jxeH-

mwH. B kaxmoil rpynme ObUTo BBIICIEHO MO 3 IMOJI-
TPYIIBEl B COOTBETCTBHU C ITOJOPOJICBOM HICHTHY-
HOCTBIO PECIIOH/IEHTOB: MOArpymmsl la (15 yenosek)
u 2a (17 4enoBek) COCTaBUIN MY)KUYUHBI M SKCHIUHBI
¢ mpeo0iialaHueM MAaCKYJIMHHBIX CBOMCTB JIMYHOCTH,
16 n 26 — aanmporuHHBIX (35 1 75 4enoBeK COOTBET-
CTBEHHO), 1B u 2B — (emMuHnHHEBIX (11 u 47 demoBek
COOTBETCTBEHHO).

OcHoBHOU 3amaueil uccienoBaHUs OblIa paszpa-
00TKa mpaBWiIa, KOTOPOE TO3BOJIIIIO OBbI MPEJCKAa3aTh
TUTIBI TEHJEPHOW HICHTUYHOCTH HAa OCHOBE DPE3yIlb-
TaTOB O0BEKTUBHOIO 00CJICIOBAHUS CEPICUHO-COCY/IHU-
CTOW CHCTEMBI C IOMOIIBIO peorpaduu U puTMOKap-
nuorpaduu. C 3TOH 1eTbI0 TPOBOAUIICS KAHOHUYECKUH
JNUCKPUMUHAHTBINM aHanu3, HaXOMAUIUH 4YHCIO Ocel
JMUCKPUMHUHAHTHBIX (DYHKIMA [ (B HaIlleM HCCIeoBa-
HUHU UX II0 TPH Yy KaXKIO0ro mojia). JIMCKpUMHUHAHTHBIC
(GYHKIIMH — 9TO JIMHEHHbIC KOMOMHAIIUH TPETUKTOP-
HBIX T[IEPEMCHHBIX C HCXOJHBIMU KOX(PPUIIHECHTA-
MU (b,), OTpaXalOKUMHU BKJIaJl KaXIO0M IepeMEeHHOH
B aucKpuMmuHarmio rpymma (1).

—p0 M M o
[i=0" - x,+b" - x,+..0" - x,+...+b," - x,

—p? @ 6) @
5= -x+b""-x,+..0"7 -x;+..+0'" - x,

(1

rie f, U f, — KaHOHMYECKUE JUCKPMMUHAHTHBIE (DyHK-
UM, X, — 3HaYCHUsI TIEPEMEHHBIX; b, — UCXOIHBIE KO-
3G GUIMEHTHl AUCKPUMUHAHTHBIX (QyHKIW; i =1, 2,
. M; N — KOJIMYECTBO NEPEMEHHBIX B MOJEJIN.

[IpeackazaTenbHBIME TIEPEMEHHBIMU SIBJSLTUCH OC-
HOBHBIC TOKa3aTesId TeMOJMHAMHUKH ¥ BapualOelbHO-
CTH CEpIEYHOr0 PUTMa: yOapHbI 00beM KpPOBOTOKA,
MHUHYTHBIH 00BEM KpOBOTOKA, CEPICYHBI WHIEKC,
YIOApHBIH WHACKC, KOADGUIINESHT HHTETPATBHONH TOHUY-
HOCTH, 4aCTOTa CEPJICYHBIX COKpAIlCHH, CpeIHEKBa-
JIpaTUYHOE OTKJIOHEHUE UHTEPBAJIOB R—R, IPOLIEHT UH-
TepBanoB R—R NpH CHHYCOBOM PUTME Cepla, KOTOphIe
paznmuatorcst Oonee yem Ha 50 mc (pNN5O0), uHIEKC
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BEreTaTMBHOIO PaBHOBECHS, BET€TaTUBHBIN MTOKa3aTelb OCHOBHBIX TI'€MOJMHAMMYECKHX MapaMeTpoB M IIO-
pUTMa, MOKa3aTellb aJeKBaTHOCTH MPOIECCOB PErylisi- KazaTelld BapHaOeNbHOCTH CEpACYHOTO PUTMA Y JIHII
LMW, UHAECKC HANPSKEHUS PErYJIATOPHBIX CHUCTEM, I10- C PAa3HOM TeHJAEPHON HMICHTUYHOCTBIO IPEICTABICHBI
KazaTelb aKTUBHOCTH PEryJSITOPHBIX CUCTEM. 3HadeHus: B Taom. 1.

Tabnuya 1 / Table 1
MokasaTenu reMoAMHaMMKK 1 BaprabesibHOCTH CEpAEeYHOro pUTMa y ML, C Pa3HOM NONOPONEBOM MAEHTUYHOCTbIO, Me [O,; O,]
Parameters of hemodynamics and heart rate variability in individuals with different gender identity, Me [Q,; Q,]

CeMOAMHAMUYIECKHH 1-s rpynma / The 1% group 2-s rpynmna / The 2™ group
ToKasareyb / noarpynmna la /| moarpymnna 16 /| moarpynmna 18 /| moarpynmna 2a / | moarpymnmna 26 / | moarpymnmna 2B /
Hemodynamic parameter subgroup la subgroup 1b subgroup lc subgroup 2a subgroup 2b subgroup 2¢
‘YiapHsIit 005eM KPOBOTOKA, MIT / 82,5 72,6 98,0 48.5 20,7 68,2
Stroke Volume, ml [78.4; 88,3] [53,5; 80,8] [88,0; 99,0] [40,9; 55,5] [29,6; 22.,4] [58,7; 84,71

MuHnyTHBIH 00b€M KPOBO-
ToKa, a/MuH / Minute Blood
Volume, I/min

4,76 4,31 5,74 3,85 3,42 5,04
[4,52;533] | [3,87:5.23] | [5.63;6,07]* | [3,12;5,09] [2,17:3,70] | [3.96; 6,16]*

VaapHselii uHaeKC, Mia/m> / 43,4 442 57,9 42,9 35,9 48.4
Stroke Index, ml/m? [40,2; 49,9] [36,1; 51,2] [55,1; 58,4]* [35,4; 46,4] [23,8; 45,8]* [43.4; 56,6]*
Cepaeunblii uHaeKe, /M / 2,72 2,93 3,45 2,68 1,80 3,24
Systolic index, 1/m? [2,52; 2,83] [2,16; 3,36] [3,38; 3,46]* [2,22; 3,54] [0,65; 2,03]* [2,69; 3,97]*

YacToTa cepaeuHbIX

COKpalleHuii, yi./MuH / 61 67 61 71 58 68
Heart Rate, b/min [57; 66] [58; 73] [59; 62] [67; 73] [51; 61] [65; 75]
KoadpounueHt nHTETpanpHOU 80,4 837 79,6 76.0 543 0.

ToHUYHOCTH, y.c. / Coefficient

of Integral Tonicity, o, [80,1; 82,2] | [81,7:87.9] | [76,8; 82,0]* | [74.3;78.0] [82,3; 85,7] [77.7; 83,1]

CpenHexBaaApaTHYHOE OTKJIO-
HEHHE UHTepBaNoB R—R, Mc / 46 60 64 61 92 48

Standard Deviation of [37; 49]* [54; 71] [58; 90] [40; 69] [73; 103]* [40; 59]
R—R Intervals, ms

[IpouenT unrepsanoB R—R
IIPY CHHYCOBOM PUTME CepaLla
(pNN50), % / Proportion of
NN50 Divided by the Total Num-
ber of R—R Intervals (pNN50)

22,22 30,86 25,41 32,75 41,68 29,56
[13,78; 36,07] | [26,86; 38,491* | [24,99; 27,11] | [17,06; 47,95] | [33,64; 46,64]* | [22.13; 34,62]

WHpaekc BereTaTUBHOTO

paBHOBecwus, y.e. / Index of 174 1 " 0 - 2
Vegetative Equilibrium, c.u. [169; 295] [75; 115] [57; 128] [112; 165] [129; 158] [114; 155]
BereTraTuBHBIN NOKa3aTesb 5.80 3.50 274 4,17 3,69 4,89

putMa, y.e. / Vegetative

Rhythin Parameter, c.u [5.27; 6,671 | [3,10;3,92] | [1,80;3,54] | [3.44;6,62] | [2.68;4.451% | [3.61; 6,22]

[Toka3zarenb aleKBaTHOCTH
MPOIIECCOB PETysAlnH, y.c. / 46 28 34 42 38 44

Indicator of Adequacy of [45; 48] [26; 32]* [32; 35] [38; 50] [33; 49] [35; 54]
Regulation Processes, c.u.

Hnnexc HaIllpsAXKCHUA

PErYJISTOPHBIX CUCTEM, Y.C. / 13 33 62 92 85 m
Tension Index, c.u, [102; 147] [43; 59] [54; 64] [72; 122] [67; 98] [58; 118]
Ilokasaresnb aKTUBHOCTH

PEryJISITOPHBIX CUCTEM, Y.e. / 4 4 2 4 4 4
Indicator of Activity of Regu- [3; 5] [3; 6] [2; 4]* [4; 5] [4; 6] [3; 4]

latory Systems, c.u.

* MexrpynmnoBsle JocToBepHbie pasiuuns, p < 0,05. * Significant intergroup differences, p < 0,05.
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NcxopHble KO3 OULMEHTBI AMCKPUMUHAHTHBIX QYHKLUMIA
Initial coefficients of discriminant functions

Tabnuua 2 / Table 2

Myxunnsl / Men Kenuuusl / Women
ITokazarens / Parameter
/i / /i 2
VYnapublit 00beM KpoBoTOKa, M / Stroke Volume, ml 0,038705 | —0,04126 | —0,00943 | —0,08849
MunyTHBII 00beM KPOBOTOKA, J1/MuH / Minute Blood Volume, I/min -0,402718 | 0,15420 0,22906 0,80965
Vnapusiii ungekc, mii/m? / Stroke Index, ml/m? 0,063133 0,01999 | —-0,07492 | 0,07406
Cepueunsiii ungekc, Ji/m?/ Systolic index, 1/m? 0,195742 1,04065 0,03099 | —0,76200
UacroTa cepleuHbIX cokpamieHni, yu./mun / Heart Rate, b/min -0,068752| 0,03339 | —0,05029 | —0,02939
Koa¢ppunment uaTerpanpaoit TonnyHoCTH, y.e. / Coefficient of Integral Tonicity, cu. | —0,039347 | 0,07787 0,03360 | —0,23453
CpenHekBa[paTHYHOE OTKJIOHEHHE UHTEPBAJIOB R—R, MC /
Standard Deviation of R—R Intervals, ms, ms 0,031418 ( 0,00095 0,01833 0,01171
IIpouent unrepBanos R—R npu curycoBoM putme cepamna (pNN50), % / pNN50 0,004745 | 0,02422 | 0,04856 | —0,05099
WHupeke BereratuBHOTO paBHOBecHs, y.e. / Index of Vegetative Equilibrium, c.u. —0,094087 | —0,00005 | —0,03764 | 0,04945
BereratuBHbIi TOKa3aTensb puTMa, y.e. / Vegetative Rhythm Parameter, c.u. —0,008322 | —0,00740 | 0,00596 | —0,00662
TlokazaTesnb aJJeKBaTHOCTH MPOLIECCOB PEryIIALUH, y.e. / 3 3 B
Indicator of Adequacy of Regulation Processes, c.u. 0,046016 0,75068 0,02957 1 ~0,30607
WHaexe HanpsOKeHNS PeryasaTOPHBIX cucteM, y.e. / Tension Index, c.u. 0,057609 | —0,04943 | 0,00773 | —0,01497
TTokazaTenb aKTUBHOCTHU PETyJIsSITOPHBIX CHCTEM, y.€. /
Indicator of Activity of Regulatory Systems, c.u. 0,000970 | 0,03230 | 0,00705 0,02489
Koncranra / Constant 6,187920 | —7,78755 | —3,00580 | 22,84000
5 T T T 6 T T
" : # Mackynuubl / Masculines
— 4 # MackynuHbl / Masculines — 5ta AugporwHsl / Androgynes
= EAHﬂpor””b' / Androgynes S 4 e Oemunnnbl / Feminines
TS 3 OeMuHuHbl / Feminines . = 11 * &
= ~ o /'Y = ~
3 E 2 DD a . * 3 § 2 . +*¢ . o
= 3 & * o Sy O
&= 1 o = ° . &= o® o 6% & o
8L | - 52 0 e NI
£ - 2 Es -l D 2 B .
TE -1t I $E 214+ P e
=5 I =5 3
S 2 -1t e SZ -
g~ 4w, 57 4
= 3 w K = .
6 -5-4-3-2-10 12 3 456 738 6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6

[nckpumunanTHas dykkuna 1 (f,) / Discriminant function 1 (f)

LleHTpouabl rpynn / Group centroids
4+ (0,90; -2,38) — mackynutbl / masculines
® (-1,83; 0,48) — anaporutbl / androgynes
* (3,77; 1,05) — demunmnbl / feminines

Puc. 1. PacnpepeneHue MyXX4MH C pa3sHOi NONOPONEBON UAEH-
TUYHOCTBIO Ha NNOCKOCTU AUCKPUMMUHAHTHBIX (PYHKLMIA

Fig. 1. Distribution of men with different gender identity on
the plane of discriminant functions

Hcxomubie k03(QUIIMEHTHI BCEX BBIIICIICPEUUCIICH-
HBIX TMPEIUKTOPOB MPEJCTABICHBI B Ta0. 2.

IIpu noacrapnennu nokasarened u3 Tabm. 1 u uc-
XOIHBIX K03(dumrenToB u3 tadm. 2 B gopmyny (1)

[nckpumunanTias dynkuna 1 (f)) / Discriminant function 1 (f)

LleHTpomabl rpynn / Group centroids
4+ (-1,68; 1,95) — mackynunbl / masculines
® (2,71; 0,062) — angporuHel / androgynes
* (-2,17; -0,56) — demununbl / feminines

Puc. 2. PacnpepeneHue KeHLWMH C pa3HOi NOJIOPOSIEBOA UAEH-
TUYHOCTBIO HAa NIOCKOCTU AUCKPUMMHAHTHBIX QYHKLMIA

Fig. 2. Distribution of women with different gender identity
on the plane of discriminant functions

OnUIH IOCTPOCHBI JIB€ KAHOHNYCCKUEC JUCKPUMHWHAHT-

uple Qynkuuu: f, u f,. Tlomyyennele QyHKIMU Hc-
MOJIBb30BAMCH KaK KOOPJAMHATHI M OBUIM HaHECEHBI

Ha IUIOCKOCTh € ocsamu f, u f, (puc. 1, 2).
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Tabnuuya 3 / Table 3

PEByJ'IbTaTbI KI'IaCCVIq)VIKaLI,MVI MY>XYKH No HOHOPOHEBOﬁ MOEHTUYHOCTU Ha OCHOBAHUK NapaMeTpOB reMOANHAMUKN U Bapma6enb-

HOCTK CcepaeyHoro pnMtMma

Results of classification of men by gender identity based on hemodynamic parameters and heart rate variability

ITpenckazano mo moxenu /
I'pynma 1o BeIGopke / TouHocts, % / Approximated by model Bceero /
Sample group Accuracy, % MacCKyJIHHBI / aHJIPOTHHBI / beMuHHUHBI / Total
masculines androgynes feminines
Mackynunasl / Masculines 88,9 8 1 0 9
Annporunsl / Androgynes 100,0 0 23 0 23
®emununsl / Feminines 100,0 0 0 9 9
Hroro / Total 97,6 8 24 9 41

Tabauua 4 / Table 4

Pe3yanaTb| KJ'IaCCVIq)VIKaLI,l/IM XXEHLWMH no I'IO)'IOpOI'I(—.‘BOl7I MOEHTUYHOCTU Ha OCHOBAHUM NapaMeTpoB reMoaMHaMMKU U Bapua-

6enbHOCTU CepaeyHoro puTMa

Results of classification of women by gender identity based on hemodynamic parameters and heart rate variability

ITpencka3zano mo moxenu /
I'pynma 1o BeIGOpKe / TouHnocTs, % / Approximated by model Bceero /
Sample group Accuracy, % MacCKYyJIHHBI / aHJIPOTHHBI / bemMuHUHBI / Total
masculines androgynes feminines
Mackynunasl / Masculines 100,0 8 0 0 8
Angporunsl / Androgynes 100,0 0 25 0 25
®emununsl / Feminines 92,0 1 1 23 25
Hroro / Total 96,5 9 26 23 58

Ha puc. 1 mporeMoHCTpUpPOBAHO, YTO TOYKH, COOT-
BETCTBYIOIIME PAa3HBIM BHJIAM TEHAEPHOU WIACHTUYHO-
CTH, HE TIEPECEKAIOTCS U PACHPEACIICHBI 110 TPYIIIaM,
YTO OTpPa)KaeT BBICOKYIO TOYHOCTH KIacCH(UKAINUU
(Tabm. 3) B COOTBETCTBUU C BBIYUCICHHBIMUA KaHOHHU-
YECKUMHU JTUCKPUMHHAHTHBIMU (DYHKITUSMHU.

AHaOTHYIHBIC PE3YIBTATHl HAOTIOMATICH TIPH KJTac-
cu(UKAIUHN JKEHIIIMH 10 TIOJIOPOJIEBON MICHTUYHOCTH
Ha OCHOBaHHUH O6’I>CKTI/IBHI)IX XapaKTCPUCTUK Ccepacy-
HO-COCYIIUCTON cucTembl (puc. 2).

Ha pumc. 2 Takxe oTMedaeTcsi «KOMIAKTHOCTHY
Y HU3Kas CTENeHb MEepeceYeHni OOBEKTOB >KEHCKOTO
roJjia pa3HbIX TPYII, YTO CBUAETEIBCTBYET O BBICOKOM
TOYHOCTH Kiaccudukanuu (Tadm. 4).

[lomyueHHBIE pe3yNbTaThl TOKA3aJU, YTO HCIIOIB30-
BaHUE COYETAHUS OCHOBHBIX ITAPAMETPOB TEMOAMHAMHU-
KN " BapI/Ia6e.HI)HOCTI/I CEPACHHOTO pUTMa B Ka4€CTBC
MPECAUKTOPOB IIPU BBIIIOJIHCHUN AJUCKPUMHWHAHTHOIO
aHaJim3a 00ECIeUWIIO BBICOKYIO TOYHOCTH IPH KIIAC-
cu(UKaIU MY>KYMH M KCHIIUH Ha TPYNNbBI 10 TI0-
JIOPOJICBOM HIECHTUYHOCTH. JlaHHBIA (PaKT TTO3BOJIMI
06’beKTI/IBI/I3I/IpOBaTL JNaHHbIC, ITOJIYYCHHBIC B XO/€ IICU-
XOJIOTHYECKOTO TECTUPOBAHUSI JIUL, JUISL ONPEACICHUS
TeHJICPHOM WICHTUYHOCTH. bojee Toro, wcroib3oBa-
HUE KaHOHWYECKOTO TUCKPUMHHAHTHOTO aHAJIM3a IPH

MIpOBEJICHUN peorpaduu U pUTMOKapAHOrpaduu B yc-
JIOBUSIX ITOKOS ITO3BOJIMT C BBICOKOM CTEIIEHBIO BEPOSIT-
HOCTH TpeACcKa3aTh TUIl MOJIOPOJIEBOW HACHTUYHOCTH
YyYaCTHUKA IKCIIEPUMEHTA. 3HAHHE 3TUX 00CTOSTEIHCTB
MO3BOJIUT NPO(UIAKTUPOBATH BO3MOXKHBIC JH3ajarl-
TUBHBIE PacCTPOICTBA Y JIML C YYETOM MX IC€HICPHOU
HUACHTHYHOCTH.

BblBO bl

1. Ucnonp30oBaHrue  MPEAJIOKEHHOTO  KOMILIEKCA
aHaJM3a MapaMeTpPOB CEPACYHO-COCYIAUCTON JesTeIb-
HOCTH, TOJYYEHHBIX IIPH BBITIOJHEHUN peorpadun
U pUTMOKapauorpaduu, oO0JajaeT BBICOKUMH Mpe-
JIUKTOPHBIMU BO3MOXHOCTSIMU TIPHU  KJIacCU(UKAITUU
MYKYHH ¥ KEHIIUH MO TIOJIOPOJICBON HMICHTUYHOCTH.

2. IuCKpUMUHAHTHBIA aHamu3 14 BBIOPAHHBIX TI0-
Kazareynell reMOIMHAMHUKH M BapruabeIhbHOCTH cepJed-
HOTO pPHUTMa MO3BOJISIET C BBHICOKOM TOYHOCTBHIO KJlac-
cuduuupoBars Myxxaut (97,6 %) u xxenumH (96,5 %)
Ha TPYNNBI 10 T€HACPHONH HISHTHYHOCTH.

3. PesynbraThl JTUCKPUMHUHAHTHOTO aHaIM3a Mapa-
METpPOB, TOJYYEHHBIX TPH HCCIEIOBAHUU CEpACYHO-
COCY/IMCTOH CHCTEMBI, MO3BOJISIFOT 00BbEKTUBU3UPOBATD
JTaHHBIE TICUXOJIOTHYECKOTO TECTUPOBAHUS IO OIpeie-
JICHHUIO TIOJIOPOJICBON HMJIEHTHYHOCTH JIFOICH.
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OOMONHNTENbHAA NHOOPMAL NS

Bkian aBropoB. Bce aBTOpBl BHECHM CYyIIECTBEHHbBIN
BKJaJ B Pa3paOOTKy KOHIICIIMH, HMPOBEACHHE HCCIIEIO0Ba-
HUS ¥ TIOATOTOBKY CTaThU, MIPOWIX U 0J00pHIA (PUHATBHYIO
BEPCHIO TIepe]| MyOnuKammei.

Kondgummkr nnTepecoB. ABTOpBI IEKIApUPYIOT OTCYT-
CTBHE SIBHBIX W TIOTEHIMAIBHBIX KOH(MJINKTOB HHTEPECOB,
CBSI3aHHBIX C MyOJUKAIlMEH HACTOAIIEH CTaThH.

Hcrounuk ¢uHaHCHMpOBaHMA. ABTOPBl 3aABISIOT
00 OTCYTCTBHMHM BHEIIHETO (DMHAHCHPOBAHMS IPH IIPOBEJIC-
HUM UCCIIEIOBAHUS.
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Biodistribution and kinetics were studied of potentially target biospecific radiopharmaceutical medication for the treat-
ment of malignant tumors of various histologic type and location with expression of cytotoxic T-lymphocyte membrane
associated glycoprotein 4 and glucocorticoid Induced Tumor Necrosis Factor Receptor) — *7Lu-DOTA-anti-CTLA4-GITR.
Colorectal cancer experimental model has been successfully reproduced by means of murine large intestine experimental
adenocarcinoma cells (AKATOL) CT26 EGFR) direct transplantation. The model was characteristic of moderate growth
rate and practically complete absence of metastatic spread. Immunohistochemical assay of tumor tissue has revealed
satisfactory expression level of target antigens for the medication under study, i.e. cytotoxic T-lymphocyte associated
protein 4 (CTLA4) as well as membrane receptor of tumor necrosis factor group (GITR). This medication ’Lu-DOTA-
anti-CTLA4-GITR has been shown to store in the tumor tissue. Its major pathways out of the organism were through
urinary system. On the other hand, the medication has also been demonstrated to store in non-target tissues, namely:
kidneys, liver, large intestine. The results of this study may be used in preclinical studies of medications and serve as
a basis for broader studies of ’Lu-DOTA-anti-CTLA4-GITR and its safety.
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AKTYAJIbHOCTb

Hecmotpss Ha 3HauWTenbHBIE YCWJIMS B 0OIacTu
OpraHu3alliy OKA3aHUS MEIUIMHCKOHN IMOMOILM Hauu-
€HTaM, IHPOKOE BHEAPEHHE ANCIIAHCEPU3alliH, pas-
paboTKy HOBBIX, HHPOPMATUBHBIX METOJOB M KOMOH-
HUPOBaHHBIX MOAXOAOB K JHATHOCTHKE OIYyXOJIEBOIO
npolecca, BHEIPEHHE BBICOKOTEXHOJIOIMYHBIX Me-
TOZAOB B OHKOXUPYPIMH M JIy4eBOH TepaluH 3JI0Ka-
YECTBEHHBIX HOBOOOpa30BaHWM, a TaKXkKe CO3/aHue
MHHOBAIIMOHHBIX MPOTHUBOOIYXOJIEBBIX IPENapaToB,
B TOM YHCJIE BBICOKOCEJIECKTUBHO BO3IEHCTBYIOLINX
Ha croeuu@uyYecKrue MHUIIEHH OIYXOJEBBIX KIETOK,
3HAYUTEIHHOTO Ka4eCTBEHHOTO TPOPHIBA B JIEUEHUH
OHKOJIOTMYECKHX 3a00JIeBaHMi 10 OOJBIIMHCTBY Ha-
MIPaBJIEHUM HE MPOU30ILLIO, U YACIbHBIM BEC OHKOIO-
THYECKOM MaTojoruu B oOLIed CcTpykType 3aboieBa-
€MOCTH, CMEPTHOCTH W HHBAJIMIU3ALUN HACEICHUS
OCTaeTCsl CTAaOWIBHO BBICOKHM [5].

OnHUM U3 IIaBHBIX (aKTOPOB, ONMPEEISIONINX Ha-
OnrogaeMyro AMCIPONOPLUIO MEXIy HpeAlpuHUMae-
MBIMH YCWJIMSIMH M pe3yJIbTaTaMM TEpalnuM 3JI0Kade-
CTBEHHBIX HOBOOOPA30BaHUI, SIBJISETCSI HEIOCTATOYHOE
MOHMMaHHUe TaToreHe3a 3a00JeBaHNsA U, B YAaCTHOCTH,
pOJIM MUKPOOKPY’KE€HHUSI B Pa3BUTHM OITyXOJeH, U3Me-
HEHMH WX HMHBA3WBHOTO M METACTATHYECKOIrO0 IOTEH-
L1aJIOB, YKJIOHEHHS OT ACUCTBHUS SIMMUHHUPYIOLINX
(hakTOpOB 3aIMUTHBIX CHCTEM Opranusma [2, 3, 14] nnm
OBICTPYIO M KaueCTBEHHYIO pEerapanuio HaHEeCEHHBIX
NOBpeKAeHUH U (opmupoBaHHe (EeHOMEHAa MHOXKe-
CTBEHHOH JeKapcTBEeHHON ycToiunBocTH [1]. OcHOBY
MHUKPOOKPY>KEHHUS OIIyXOJIM, TAK Ha3bIBAEMOH OITyXO0JIb-
ACCOLIMUPOBAHHON CTPOMBI, COCTABISIOT Pa3IUYHbIC
THUIBI KJIETOYHBIX MOMYJSAIUI COETMHUTEIBHON TKaHHU,
KpPOBEHOCHBIE COCY/Ibl M KJIETKM MMMYHHON CHUCTEMBI,
«PEKPYTUPOBAHHBIE) OIyXOJIEBBIMU KJIETKAMH 3a CUET
M3MEHEHUS LIUTOKMHOBOW PEryJsINH, MPEXIE BCEro
Makpoard M Jpyrue KICTKH HMMYHHOH CHCTEMBI
[9, 15]. PaGora 3THX KJIETOK CO3daeT HEOOXOIHMMBIE
YCIIOBUSL AJISl ONTHMAJIBbHOW MeTaOOIMYEeCcKOH, WHBa-
3UBHOM M Iposn¢epaTuBHON aKTUBHOCTH OITyXOJIEBbIX
kierok. Ilpn 3TOM accouMupoBaHHBIE C OILYXOJIbIO
KJIETKU TIOJIHOCTBIO MJIM YaCTUYHO HE CIOCOOHBI BBI-

MOJHATH CBOM OCHOBHBIC (prsnonorunyeckue GpyHKIUU
U UMEIOT OTIMYHBIN OT HEaCCOLMHPOBAHHBIX C OITyXO-
JIEBBIM IPOLIECCOM TIPYIIl KJIETOK Kaue€CTBEHHBIN U KO-
JIUYECTBEHHBIH HA0Op MPOAYIUPYEMBIX COEAMHEHUH
U MHON YpOBEHb JKCIPECCHU PELENTOpOB Ha CBOEH
noBepxuHoctu [10, 12-14].

[lomoOHBIe peHoTHIIMYEeCKHE OCOOSHHOCTH AJIeMEH-
TOB OILyXOJIb-ACCOLMUPOBAHHONW CTPOMBI JIEJAI0T HUX
MEPCIIEKTUBHON TIENBIO JIJTSL Pa3pabOTKU TapreTHBIX CO-
SIMHEHUI pa3NMYHOrO TWIA, B TOM 4ucie paauodap-
MAaIleBTHYECKHUX JICKAPCTBEHHBIX Ipernaparos (PDJII)
JUIL  HAmlpaBJIEHHOIO  PaJUallMOHHOTO  BO3AEHCTBUSA
Ha MHUKPOOKPY)KEHHE HOBOOOPa30BaHUs C IENbI0 MHIHU-
OupoBaHusi pabOThI BCEH CHCTEMBI YKH3HEOOECTICUCHUSI
OITyXOJIH, a TaKKe MPSMOTO NOpaskeHus! TpaHc(HOpMHUpO-
BaHHBIX KJIETOK. JTO HaIpaBJICHUE pagro(apMakoIoruu
OTHOCHUTEJIBHO MOJIOAOE C BBICOKMMH IIEPCIIEKTHBAMHU
JTATHEHIIIEro pa3BUTHS, OCOOCHHO MpPU Teparuy OIy-
XoJeH, o0nagalonyx MHOKECTBEHHOHW JIEKapCTBEHHON
YCTOHYMBOCTBIO K TPAJUIMOHHBIM CHOCO0AM JICYCHHUS.

Hame nccnenoBanue MOCBAIIEHO KITIOYEBOMY Pas3-
neny (hapMareBTHUECKON pa3paOOTKH MPOTHUBOOITYXO-
neBoro PDJIII, cenekTUBHO CBS3BIBAIOIIECTOCS OJIHO-
BPEMEHHO C JBYMS KOHCEPBaTMBHBIMH MMILIECHIMHU
MHUKPOOKPY)KEHHsI OMYXOJH, — 3KCIEPHUMEHTAIbHON
OLIGHKE paclpelesieHHsl Ipenapara B OpraHu3Me JKd-
BOTHOTO M €r0 KHHETHYCCKUX OCOOCHHOCTEH (Ha-
KOIIJICHHE B HEIeNIeBbIX OpraHax, IMYTH BBIBEICHUS
W3 OpraHu3Ma W JUHAMUKA BBIBEICHUS).

MATEPUAJIbI N METOAbI

OObekT wuccienoBaHus — paanodapmareBTHye-
CKMI JIEKQpCTBEHHBIN IIpernapar Ha OCHOBE PaaHo-
Hykmaa Lu u Oucnennpuyeckux aHTUTEN K MEM-
OpaHHOMY DJIHMKONPOTEUHY 4, aCCOIMUPOBAHHOMY
C TMTOTOKcHYeCKUMH T-nmuMmdonmramu  (cytotoxic
T-lymphocyte associated protein 4; CTLA4) u mewm-
OpaHHOMY TPOTEHHY, pELenTopy TpyHmbl Qakropa
Hekpo3a omyxomu [glucocorticoid Induced Tumor
Necrosis Factor Receptor (GITR nmm TNFRSF18)] —
""Lu-DOTA-anti-CTLA4-GITR. Cocra P®DJIII mpu-
BeJeH B TaOm. 1.

Tabnuuya 1 / Table 1

CocTaB akTMBHbIX M BCMOMOraTe/IbHbIX KOMMOHEHTOB paAnodapMaLLeBTMUYECKOr0 SIeKapCTBEHHOTO npenapaTta Y’Lu-DOTA-anti-

CTLA4-GITR (Ha mn)

Composition of active and accessory components in radiopharmacalogical medication ¥’Lu-DOTA-anti-CTLA4-GITR (per ml)

Tlokasarens / Parameter

Coctas / Composition

AKTHBHBIE KOMIIOHEHTHI /
Active components

Lu — ue menee 1,5 MBk; tapreTHsiii HocuTeiab — antuteao — 0,1 mr /
"Lu — at least 1.5 MBgq; target carrier — antibody — 0,1 mg

BcnomorarenbHble KOMIIOHEHTHI /
ACCCSSOI'y components

Hatpus xaopung — 9 mr / Sodium Chloride — 9 mg
Fentusunar Hatpus — 5 mr / Sodium Hensionate — 5 mg
Bona st uabekuuii 1o 1 ma / Water for injections up to 1 ml
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B kauecTBe BeliecTBa-pacTBOPUTENS HCIIOIb30Ba-
mu 0,9 % pactop Harpus xiopuaa (OO0 «l'emarexy,
Poccust). Cepmst: 21250421.

UccnenoBanne mpoBomaminu Ha 30 cammax mabopa-
TOpHBIX MbIel Tuand BALB/c, monmy4yeHHbIX U3 cre-
LUAJIU3UPOBAHHOTO MUTOMHMKA MHCTUTYTa LIUTOJIOTHH
u reHetnku Cubupckoro otnenenuss PAH. IlomomsiT-
HbI€ )KUBOTHBIE HaXOIWINCh HAa KapaHTHHE B TEUCHUE
14 cyT c 1enpl0 HUCKIIIOUEHUS M3 HKCIEPUMEHTA KH-
BOTHBIX C COMAarW4ecKol W/WiIM HMH(EKIMOHHOH ma-
Tojorueii. Ha BceM NpOTSHKEHHM HCCIIEIOBAaHMS €Ke-
JHEBHO TPOU3BOIWICS OCMOTP XHBOTHBIX C OLIEHKOH
WX COCTOSTHHS: TOBEIEHHUE, alleTHT, Macca Tena, Co-
CTOSTHHE IIEPCTH, aKTUBHOCTb.

ConepkaHue MBI COOTBETCTBOBAJIO  0OIIe-
NPUHATBHIM TpaBUiiaM OOpaIIeHUsl ¢ J1ad0pPaTOPHBIMU
KHUBOTHBIMH B XOJ€ HAy4YHBIX 3KCIIEPUMEHTOB [4].
OrpanuueHus B MUTaHUH U IUTHEBOM PEXXHME HE BBO-
JITNCH. BrIBesieHne AKUBOTHBIX U3 3KCIIEPUMEHTA OCY-
HIECTBIISIOCH ITYyTEM BBEJEHMs BBICOKHX 03 Hapko3a
(3onerwi1, MHBEKIMOHHO). Bce mianupyemsle mpore-
IOypbl U MaHMITYJSILUU C UCIONB30BAaHUEM XXHBOTHBIX
ObUTM TIpeABapHUTENILHO cornacoBanbl ¢ Komwuccueit
no Ouodtuke HUL «KypuartoBckuii MHCTHUTYT» —
[MNAD, n 6bUI0 TOYYEHO MOJOKUTEIBHOE 3aKITI0Ue-
Hue (Ne 04/1-KIIb-21 ot 16 ampens 2021 r).

Jis MozmenupoBaHNs 37I0Kaue€CTBEHHOTO 3a0oseBa-
HUS MCIIONB30BAIN KJIOH JKCIEPUMEHTAIbHOM ajeHo-
KapuuHOMBbI ToJyicToi kumku Meimed (CT26 EGFR)
u3 koyekuuu omyxoneoro marepuaia HUILL «Kyp-
yaToBCKUM MHCTUTYT» — [IMAD. Hcnonaszyemas mo-
JIeNTb OITYXOJIEBOTO MPOIlecca SBIAETCS YIKBUBAJICHTHON
OHKOJIOTHYECKOMY 3a00JICeBaHUIO YEJIOBeKa — KOJIO-
pPEKTalIbHOMY paKy — M XapaKTepHU3yeTCsl BBICOKOM
BEPOSITHOCTBIO YCIICLIHOM TPaHCIUIAHTALWH, YIOBJIET-
BOPUTEIBHBIMUA TEMIIAMH POCTa MEPBUYHOIO OILyXO-
JIEBOTO y3Jla M YMEPEHHON aKTUBallued MMMYHHOM
CHUCTEMbI OpraHHM3Ma >KUBOTHOTO. OMyXo0Jb YCHEIIHO
HCIOJIB3YETCsl B 3KCIIEPUMEHTaX MO0 HM3yYEHHUIO MeXa-
HU3MOB KaHLEPOreHe3a M JOKIMHUYECKOMY HCCIen0-
BaHUIO A(H(HEKTHBHOCTH W 0OE30MaCHOCTH IMPOTHUBOO-
MyXOJEBBIX M AHTUMETACTaTHUECKHUX JIEKapCTBEHHBIX
MpenaparoB pasIndHbIX (PapMaKOIOTHUYECKUX TPYIIT
[6-8, 11, 16, 17].

Onyxonesbie kierkn CT26 EGFR BBonunu mopo-
MIBITHBIM JKMBOTHBIM TIPH TIOMOIIH IIMPHUIA B 00beMe
10° ki1./MBIIIb, CYOKyTaHHO B MOAKOKHYIO KIICTYATKY
B 0o0acTu mepexoAa MpaBoro 0Oka Ha HWKHIOK KO-
HEYHOCTh. B OCHOBHyIO cepHrio 3KclepuMeHTa ObUIN
B3STHI 0Opa3IBl OIyXOJICBOM TKAaHW OT MBIMIEH-T0HO-
POB CO BTOPOTO Taccaka, 1ocie Bepu(pukanum rucTo-
JIOTUYECKOTo THUIa OmyXosin. JJis 3TOro mpu MOMOIIU
WMMYHOTHCTOXUMHUYECKOTO OOCIICIOBaHUSI C TpPUMeE-
HEHMEM KOMMEPYECKHX HAO0OPOB aHTHUTEN ObUIO Olle-

HEHO HAJMYUE B OMYXOJICBOM TKAHU CHelH(PUUSCKUX

AHTUTEHOB-MUIIIEHEH I JIGWCTBUS  MCCIIETYyEeMbIX

panrodapMareBTHIecKuX IpernaparoB. B TkaHsax wc-

MOJIb3yEMOM MO  OIYXOJIEBOTO Ipolecca Obul

BepU(UIIMPOBAH YIAOBIETBOPUTEILHBI YPOBEHb JKC-

MIPECCUM LIEJIEBBIX AHTHUTECHOB.

C yderoM menu uccienoBaHus Obuia choOpMHPO-
BaHA TOJBKO OJHA OJKCIIEPUMEHTATbHAs TPYyMIa K-
BOTHBIX, Y KOTOPBIX BOCIIPOM3BOAMIN OIYXOJIEBBI
MpoLeCC U U3y4yalH XapakTep U JUHAMMKY pacripejie-
JICHHUS TECTUPYEMOTO Iperapara B pa3IYHbIX OpraHax
U TKaHsAX. B Xoje mpenBapHUTENbHBIX HCCIEIOBAaHUI
OIIEHWBAJIHM THUCTOJIOTWYECKUH THI M OCOOEHHOCTH
poCTa IKCIEPUMEHTAILHOTO HOBOOOpPA30BaHHS C HC-
nosp3oBaHueM 10 Mplel Mo ciaeayromuM IoKas3are-
TSIM:

* JUTUTENBHOCTH JIATEHTHOTO MEPUOa Pa3BUTHSI TPAHC-
TUTAHTUPOBAHHOM OMyXONH (CYTKH /O TIOSBICHHS
MIEPBUYHOTO OIyXOJEBOTO Y3Ja; MaJbIaTOPHO);

* JMHAMHUKA POCTA OMYXOJEBOTO y3ma (MM?);

* CpeIHsis MPOJOIDKUTEIHFHOCTD XKU3HH (CYTKH).
Tectupyemblil mpenapar pa3BOAWIA JO HYXKHOTO

oovema 0,9 % pactBopoM Harpusi xyopuzma (703a,

BBEIICHHAsI JKUBOTHBIM, cocTaBsuia 0,5 MBK/MbIIib)

U BBOIWIM MBIIIAM B XBOCTOBYIO BEHY. DTOT IYyThb

KaK TUIAHUPYEeMBI crmoco0 TMpHMEHEHUs Npernapara

B KJIIMHUYECKOH TpPaKTHUKE MO3BOJSET TMOIYYHTh O0B-

eKTUBHBIE JTaHHBIE O €T0 paclpeeleHUH B OpraHu3Me.

OreHKy OuopacIpe/e/ieHUs] U KHHETHUECKUAX XapaK-
tepuctuk '’Lu-DOTA-anti-CTLA4-GITR npousBonu-
U OOIIECIPHHSITHIM CITOCOOOM TIPSIMOU paTHOMETPHH
C HCTIONB30BAaHUEM JKHUIKOCTHOTO CHUHTHIUIALIMOHHO-
ro paguomerpa TRI-CARB5110 TR. Ananu3 mpowus-
BOIWJICS IYTEM HPSIMOIO OIPENENEeHUs COJAEpKaHH
U OTHOCUTEIFHOTO CpaBHEHHS paclpeielieHus pa-
muo(apManeBTHIeCcKOTo JIeKapCTBEHHOTO Tpernapara
B Pa3JIMYHBIX OpraHaxX *KUBOTHBIX.

W3yuanoch pacnpeneneHne TeCTHPYeMOro mpera-
pata B CIEOyIONIMX OpraHaX U TKAHSX: KPOBb, CEpI-
11, JISTKUE C Tpaxeel, TUMYC, IIeYeHb, MTO/HKETYI0uHAas
JKele3a, Celle3eHKa, MOYEBOM IMy3bIph, MOYKH, HAAIO-
YEYHUKH, MpeJCTaTeNbHas jKeie3a, TOJOBHOM MO3T,
I1a3a, CEMCHHUKH, SI3bIK, MUILEBOJ, >KETYIO0K, TOHKAs
KHIIKA, TOJICTasl KUIIKA, KOCTHBIM MO3I, TIEPBUYHBII
OITYXOJIEBBIN Y3l M (pparMeHT XBOCTa C MECTOM BBe-
JeHus (£5 MM OT MecTa MHBEKITHN).

OrneHka MpOM3BOIWIACE B UETHIPEX KOHTPOJIBHBIX
TOYKax uccienaoBanus — uepe3 424 u 48-120 v no-
cie BBeneHus POJIII. C yyeToM ONUIOTHOIO XapakTe-
pa PKCTIIepUMEHTa | JIaHHBIX O Meproje Mojypacraaa
paAMOHYKIWAA B Tpemnapare, Mpu W3y4YeHUH ero Omo-
pacnpeneneHust 1 KHHETHYECKUX XapaKTepUCTHK Olie-
HUBAJIKCH JIaHHBIC, TIOJTYYCHHBIE OT 5 0co0ed MbIiiei
B Ka)XIOW KOHTPOJIbHOM TOUKE.
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buonornyeckuii Marepuanl Juis aHaM3a 3a0upaiid
B KOHTPOJIIBHBIX TOYKaX HCCIIENOBAHUS B YCIOBHUIX 00-
Mero Hapko3a (MHBEKIIMOHHBIN 30JICTUIIOBBIA HAPKO3,
BHYTPUMBIIIICYHO) TIPHU TOTHON ayTOIICHUH >KUBOTHOTO.
OT16opy OpraHoB M TKaHEH KUBOTHOTO MPEALIECCTBOBA-
JIO B3ATHE KPOBH, KOTOPOE MPOHM3BOAMIOCH B 0ObeMe
0,8-0,9 Ma1 B 0AHOPA30BBIC IIIIPULIEBBIE CUCTEMBI C aH-
tukoaryasHToM (OITA) MaHyadbHBIM METOIOM ITYyTEM
MYHKIIUA KaMep Cep/ria >KUBOTHOTO, 6e3 MpeBapUTeIIb-
HOTO OTPAaHUYCHUS OCTYTIA KUBOTHBIX K KOPMY U BOJIC.
[locne okoHYaHUsI TIPOLIEAYPHI B3STHSI KPOBH KUBOTHOE
TIO/IBEPraJiOCh ABTAHA3MU IMYTEM ITOIYYEHHs JIOTIOJTHU-
TENFHON J03bI Hapko3a; (pakT rudenn >KUBOTHOTO JO-
TIOJTHUTEBHO TIOATBEPKIANICS Pa3pylICHHEM CTPYKTYP
LEHTPAIbHOM HEpBHOM cucTeMbl. Opranbl U TKaHU
OBLTN B3BEIIICHBI, PA3MEIICHBI B CTEPHUIIBHBIX ITPOOUpPKAX
Y TIOABEPTHYTHI PAAHOIOTHIECKOMY aHAIU3Yy.

Maremaruyueckuii aHalinu3 MOJYyUYEeHHbBIX Pe3yIbTaToB
MIPOU3BOMIICS TIPU TOMOIIM TMakeTa mporpamm SPSS
Statistics. JlaHHbIe TIpUBECHBI B BUJIe MeAnaHkl (Me),
kBapTuiiei [Q; O.] u 95 % 10BepUTENHLHOIO MHTEP-
Baja. [IpoBepky XxapaxTepa pacrpeneneHuss TaHHBIX
npoBoqwiin 1o Kputepuio Kommoroposa — CMupHO-
Ba. CpaBHEHHME CpPEAHHMX JAHHBIX HE3aBUCUMBIX BHI-
0OpOK TMPOM3BOAWIOCH TpU ToMomu U-kpurepus
ManHa — YUTHH, Tak KakK paclpelesicHUE BapUaHT
B BBIOOPOYHBIX COBOKYIMHOCTSX OBLIO OTIWIHBIM
OT HOpMaJIbHOTO. B3anMOCBS3b OIIEHHBaeMBIX ITOKa-
3arefieil aHaTM3UPOBAIM MPHU MOMOIIU JBYCTOPOHHE-
ro kpurepus koppessun [lupcona (7). JlocToBepHBIM
YPOBHEM OTJIMYWN CUYHUTAIU BEPOATHOCTH HE MeEHee
95% (p<0,05), 9TO ABISIETCS CTAHIAPTOM B MEIH-
KO-OMOJIOTUYECKUX HCCIIEOBAaHUIX.

PE3Y/IbTATbl UCCNIEAOBAHNSA U UX OBCYXXAEHUE

CyOKyTaHHas TpaHCIUIAHTALMsl 3JI0KaueCTBEHHBIX
kinerok CT26 EGFR wbimiam muaun BALB/c mnipu-
BOAMJIA K Pa3BUTUIO HOBOOOpa30BaHUs y Bcex J1abo-
paTopHBIX KHUBOTHBIX. OIyX0Jdb XapaKTepHU30BaAJIaCh
OTHOCUTENIBHO CTA0OMJIBHBIM JIATEHTHBIM IIEPHOJOM
YAOBJIETBOPUTEJIBHONW IPOJODKUTEIBHOCTH  (Meaua-

Ha cocraBmsuia 19 [16; 21] cyT), mpeamecTByIOMNUM
MOMEHTY OOHapy>KeHHs MEPBHYHOTO MAIBIUPYyEMOTO
OITyXOJIEBOTO y3ia (~2—3 MM’), YTO IO3BOJISIO OIle-
HUTh BCE IIOKA3aTeNld OITyXOJEBOIO Tpolecca B JH-
Hamuke. OOmas cpenHssi MPOAOIKUTEILHOCTD KU3HU
TMIOJIOTIBITHBIX JKUBOTHBIX ITPH 3TOM HAaXOAMJIACh B IMPS-
MO¥ 3aBUCHUMOCTH OT TIPEABLAYIIETO IOKa3arens WH-
TEHCUBHOCTH pPa3BUTHSI HOBooOpazoBauus (r = 0,989;
p=20,001) u cocramsana B cpeanem 28 [24; 29] cyT.

[lepuunenii omyxonessiit yzen CT26 EGFR pas-
BuBaicsl O6e3 ocobeHHOCTEH (Tabi. 2); NporpeccuBHOE
pa3BUTHE OMYXOJIH MPHUBOAWIO K OBICTPOMY YXY/IIIIe-
HUIO COCTOSHHSI KMBOTHBIX M HX THOEIU. Y HEKo-
TOpPBIX 0cOOel 00bEM OIyXOJICBOrO y3ja B 00NacTu
TPaHCIUIAHTAIUK JIOCTUTANl 3HAYUTEIBHBIX Pa3MEpOB,
BBI3BIBAJl CHJBHBIA W OBICTPO HApacTAIOUIMA OTEK
TKaHEel KOHEYHOCTH >KMBOTHBIX, YTO OTPHUIIATEIHHO
CKa3bIBaJIOCh Ha KauecTBe ku3HU. CiydaeB camMou3-
JIeYCHUs] OTMEYEHO He OBLIO.

[Ipu ayToncuu MOAOMBITHRIX MBIIIEH METaCTa3upo-
Banue CT26 EGFR 0b10 BBISBICHO TOJIBKO Yy OJIHOM
ocobu (mtc B maxoBble TUM(DOY3IBI). DTO CBHICTETh-
CTBYET JIMOO O HU3KOW METaCTaTHMUECKON aKTHUBHOCTH
WCIIOJIb3yEMOI0 B paMKax HCCICJOBAaHHS KJIOHA OMy-
XOJIEBBIX KIIETOK, JTUOO O BBICOKOH HANPSKEHHOCTH
K HEMY IIPOTHBOOITYXOJEBOTO WMMYHHTETA MBIIIEH.
[Mosy4eHHbIe pe3yNbTaThl YKa3bIBalOT HA CYIIECTBEH-
noe otmmune CT 26 EGFR ot xmaccuueckoro kioHa
CT 26, xapakTepu3yIOLIErocs BBICOKOW MeTacTaTruye-
CKOW aKTUBHOCTBIO U TIO JTUM(POTEHHOMY, W TIO Te-
MatoreHHoMy TyTsiM [7]. IMeHHO 3TOT (hakT memaeT
MPUMEHSIEMYI0 MOJIeNb OIYXOJEBOTO Ipoliecca Hau-
Oonee pelieBaHTHOW 3ajauaM HMCCIICAOBAHMS, TaK Kak
B Clly4ae MaCCHMBHOTO METACTa3upPOBAHMsI OLICHUTH He-
[IEJIeBOM, CHCTEMHBIN XapakTep pacIpeielieHus: Tap-
retHoro P®JIII B opranmsMe >KHBOTHOTO OBLIO OBI
HEBO3MOXHO.

CpaBHUTEIBHBIC PE3Y/IBTaThl TPSMON PAIMOMETPHH,
yKa3bplBalONIed Ha KHHETHYECKHE XapaKTePUCTUKU
W pacrpeesieHne HCCIEAYeMOro paanodapMarieBTH-
yeckoro mperapara *Lu-GITR/CTLA-4 B opranmsme

Tabnuua 2 / Table 2

[IunHamuka pocta onyxonieBoro y3na y Mblwen nuHum BALB/C ¢ TpaHCNNaHTMPOBAHHOM afeHOKapLMHOMOM TONCTOM KULLIKM

Mbiwen nuHun BALB/c CT26 EGFR, Me [Q;; O,]

Tumor node growth dynamics in BALB/c CT26 EGFR mice with transplanted colonic tumor, Me [Q,; Q,]

Ilepuoxn nabnronenwuii, cyt / O6beM NepBUYHOTO OMYXOJIEBOrO y3ia, MM? /
Period of the studies (days) Primary tumor volume, mm?

20 12 [7-15]

22 24 [12-45]

24 108 [96-144]

26 216 [180-324]

28 765 [594-936]
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Fig. 1.

Distribution of ’’Lu-DOTA-anti-CTLA4-GITR radiopharmaceutical medication in the tumor target animal organism.

The portion of the total dose introduced into the animal registered in a separate organ (Organ_dose)

YKMBOTHOTO C TPAHCIUIAHTUPOBAHHOHN OIYyXOJIbIO, IPUBE-
JeHbI Ha prc. 1. JlaHHBIE IpeCcTaBICHbI B BU/IC OIICHKH
JOJM OT OOITe BBEIEHHOW >KHBOTHOMY JO3bI, 3apETH-
CTPUPOBAHHON B KaXKJIOM OpraHe WM TKaHHU.

B xone mpoBegeHHOrO HcCieAoBaHHs OBUIO TO-
Ka3aHO YJOBJICTBOPHUTEIbHOE HAKOIUIEHUE pa3padarhl-
Baemoro mpenapara '""Lu-DOTA-anti-CTLA4-GITR
B 00JlacTH poCTa HKCICPHUMEHTATBHON OITyXOJH IIPH
MPOBEJICHUN TPSIMOM PaHOMETPHUH, OTYETIUBO IIPO-
CIIe)KMBAEMOE BO BCEX KOHTPOJBHBIX TOYKaX.

OcCHOBHOI TyTb BBIBEICHMS Ipenapara HU3 opra-
HU3Ma — MOYEBBIACINTENbHAS cuctema. [lpu sToM
Ha BCEM MPOTSHKEHWHU Teprojia HAOMIOICHUH OTMeda-
J0Ch MakcuMmanbHoe cojepkanue '’Lu-DOTA-anti-
CTLA4-GITR B Tkansx mnodek Mbimeil. ITpu stom
coziep)KaHHe IMperapara B KPOBH JKMBOTHBIX OBLIO
CPaBHHUTEIHLHO HH3KHM.

[ToMuMO HaKOIUIEHUS] TECTHPYEMOTO Tperapara
B MOYKaX, aHaJHM3 PE3yJIBTaToOB MPSIMON pagHOMETPUN
yKa3blBaeT HA BBIPAKEHHYIO TEHICHLHUIO K HAaKOILIe-
Huto '"Lu-DOTA-anti-CTLA4-GITR u B HEKOTOpPBIX
APYTUX, HEHEJEBhIX Ul Teparii OpraHax — IIeUYeHH
n kuueuHuke. OlEHKa CTENEeHW TOKCHYECKOTO BO3-
JCWCTBUSI Ha OTH OpraHbl HE SIBISUIACH 3ajadeld Ha-
LIEr0 MCCIIEOBaHUs, HO TOJDKHA OBITH 00s3aTebHON
HeNIbl0 U3y4eHHs Oe30MacHOCTH pa3padaThIBaeMOTro

paarodapManeBTHYSCKOrO JIEKAPCTBEHHOTO Tpernapa-
Ta. B ocTanpHBIX OllEHUBaeMbIX OpraHax W TKaHSX Ha-
KOTUIEHHE TIperapara MMeJI0 YMEPEeHHBIH U, OoibIieit
YacCThIO, TPAH3UTOPHBIA XapakTep WIH MNPAKTHUYECKHU
HE TPOUCXOIWIO (HAMPUMEP, B TOJIOBHOM MO3TE).

BbiBOAbl

1. ITytem npsaMoil TpaHCIJIAHTAIIMU 3JI0Ka4€CTBEH-
HBIX KJIETOK OSKCIIEPUMEHTAIbHON aJeHOKapLIUHOMBI
toncroil kumku Meimed (AKATOJI; CT 26 EGFR)
BOCIIPOM3BEJEHA MOJIENb OITyXOJEBOro Ipolrecca —
KOJIOPEKTAIBHOTO paka. Mopenb XapaKTepH30Baiach
YMEPEHHBIM TEMIIOM POCTa IEPBUYHOIO OIIyXOJIEBOTO
y3j7a ¥ TMPAKTUYECKH IOJHBIM OTCYTCTBHEM MeTacTa-
3upoBaHuA. VIMMyHOTMCTOXMMMYECKHUN aHalIu3 TKa-
HEHl OIyXOlM BBISBUJI YIOBICTBOPUTEIbHBIN YpOBEHB
IKCIIPECCHU LENEBBIX AHTHUICHOB AJISI TECTUPYEMOTO
rperapara — MeMOpPaHHOTO TIIMKOIpoTenHa 4, acco-
UUPOBAHHOTO C IUTOTOKCHYECKUMHU T-TUMQOIHTaMu
(CTLA4), m wmeMOpaHHOrO TIPOTEHHA, peLenTopa
rpymnmnsl gakropa Hekposa omyxosnu (GITR).

2. Tecrupyembiii  mpemapar  '’Lu-DOTA-anti-
CTLA4-GITR  ynoBieTBOpUTENHFHO HaKaljIuBaeTCs
B OIyXOJE€BOM TKAaHW; OCHOBHON IIyTh BBIBEJICHUS
mpernapara M3 OpraHu3Ma — MOYEBBLIETUTEIbHA
cucrema.
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3. OT™MeueHO HaKOIUICHHE Ipenapara B HEIIEIeBBIX
opraHax: IOYKax, IEYeHHU, TOJICTON KHIIIKE.

4. Pe3ynbTaThl MCCIIENOBAaHHUS MOTYT OBITH BHENIpe-
HBl B TPAKTUKY IOKIMHHYECKUX HCCICIOBAHUH Jie-
KapCTBEHHBIX CPEICTB U CPEICTB MEAMIIMHCKOTO TPH-
MEHEHMSI W SIBJSIFOTCS OCHOBAaHMEM Uil MPOBEICHHS
PACIIMPEHHOTO MCCIIEJOBAaHUSI MEXaHW3MOB JICHCTBUS
pamnodapmaneBrudeckoro mpemnapara '’Lu-DOTA-
anti-CTLA4-GITR u ero Oe3omacHOCTH.

OOMONHNTENbHAA NHOOPMAL NS

Bxuag aBropoB. Bce aBTOphI BHECHIM CYIECTBEHHBIM
BKJIaJ B Pa3pabOTKy KOHIIEMIMH, MPOBEIEHHE HCCIeI0Ba-
HUSI ¥ IOATOTOBKY CTaTbH, MPOWIN U 000pMIN (PUHATBHYIO
BEPCHIO TIepe]] MyOnnKammei.

Kongummkr nHTepecoB. ABTOpB!I IEKIAPUPYIOT OTCYT-
CTBHE SIBHBIX W IOTCHIUAIBHBIX KOH(JIMKTOB HMHTEPECOB,
CBSI3aHHBIX C MyOJUKAIMel HACTOSIICH CTaThU.

Hctounnk ¢unancupoBanus. PaboTsl BeIMomHEHA 3a
cueT (puHAHCHPOBAHMS B paMKaxX IOCYAapCTBEHHOTO 3ajla-
Hus MunsapaBa Poccun Ha HayuyHblE MCCIEJOBAaHUS U pas-
pabotku «Pa3paborka panuodapmipenaparoB Ha OCHOBE
MOHOKJIOHAQJIBHBIX aHTUTCIT JJIsA I/IMMyHO-HaT-ZlI/IaFHOCTI/IKI/I
n teparuu 3HO» (2019-2021 rr) W mpu ToJaepKKe
MunncTepcTBa HaAyKH 1 BhICIIero oOpa3oBanus Poccuiickoit
Oeneparn (poekt 075-15-2021-1360).
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TRANSIENT HYPERAMMONEMIA IN NEWBORNS: CLINICAL AND LABORATORY
PARAMETERS AND NEUROLOGICAL OUTCOMES IN PATIENTS IN THE FIRST
YEAR OF LIFE
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Privolzhsky Research Medical University, Nizhnii Novgorod, Russia

For citation: Kolchina AN, Haletskaya OV, Borisova VN. Transient hyperammonemia in newborns: clinical and laboratory
parameters and neurological outcomes in patients in the first year of life. Pediatrician (St. Petersburg). 2022;13(5):61-70.
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BACKGROUND: Transient hyperammonemia in newborns (THAN) is a dangerous condition of the neonatal period that
does not have a specific clinical picture, which often makes timely diagnosis difficult. Insufficient coverage of the prob-
lem of THAN in the literature, as well as the need to assess the neuropsychiatric development (NPD) of patients in the
follow-up, served as the basis for this study.

AIM: To evaluate clinical and laboratory manifestations of THAN and its influence on the neuropsychological develop-
ment during the first year of life.

MATERIALS AND METHODS: During the study, 22 preterm newborn patients were divided into 2 groups depending on
the presence or absence of THAN: study group (n=11) and comparison group (n=11). All patients were assessed for
risk factors, features of clinical manifestation of THAN, and neurological outcomes using the CAT/CLAMS scale at 3, 6,
9, and 12 months of age.

RESULTS: Analysis of the obtained data showed that the depression syndrome was the leading one in the clinical picture
of THAN (81.8%). Laboratory changes are characterized by the respiratory failure (p = 0.039), anemia (p = 0.023), hypopro-
teinemia (p = 0.049), hypoalbuminemia (p = 0.048), lower blood sodium levels (p =0.019). In the constructed prognostic
model for determining the probability of having THAN, the critical cutoff p level was 20% (p = 0.012). Assessment of the
neuropsychiatric development showed that 41.6% of children who had THAN maintained a moderate neuropsychiatric
development delay in the first year of life with predominant impairment of motor skill formation.

CONCLUSIONS: Allocation of a risk group for THAN formation, timely prescription of a low-protein diet, correction of
syndromic therapy, and monitoring of patients in the first year of life will help to avoid severe neurological disorders
and reduce the need for rehabilitative measures.

Keywords: hyperammonemia; newborns; metabolic crisis; inborn errors of metabolism; low-protein diet; transient
hyperammonemia; outcomes; neurological delay.
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TPAH3UTOPHAA TMNEPAMMOHUEMUA HOBOPOXAEHHbIX: KTUHNYECKUE
NPOABNEHUA U BAUAHUE HA HEPBHO-MCUXUYECKOE PA3BUTUE DETEN
HA NEPBOM roay Xu3Hu

© A.H. KonumHa, O.B. Xaneukas, B.H. bopucosa
[pUBOMKCKMI UCCNEL0BATENbCKUIA MEAULMHCKMIA YHUBEpCuTeT, HmkHuin Hosropog, Poccus

Ana yumuposaHusa: KonunHa A.H., Xaneukaa O.B., bopucosa B.H. TpaH3uMTOpHAA rvnepamMOHMEMMUA HOBOPOMKAEHHbLIX: KAMHUYECKMne
NPOABNEHMA U BAIMAHWE Ha HEPBHO-NCUXMYECKOE Pa3BUTUE AeTell Ha NepBoM roay sKusHu // Meamatp. — 2022. — T. 13. — Ne 5. — C. 61-70.
DOI: https://doi.org/10.17816/PED13561-70

AKTyanbHOCTb. TpaH3UTOPHAA rMNnepaMMoHMeMuns HOBOPOXAEHHbIX (TTAH) — onacHoe cocTosiHMe HeoHaTaNlbHOro Nepunoaa,
He uMetolwee cneundUYecKon KAMHUYECKOM KapTUHBbI, YTO Y4acTo 3aTpyLHAeT CBOEBPEMEHHY AMArHOCTUKY. HepocTaTou-
Has OCBELEeHHOCTb B nnTepatype npobnembl TFTAH, a Takxe Heo6X0AMMOCTb OLLEHKM HEPBHO-MCUXMYECKOrO Pa3BUTUS
(HMP) naumeHTOB B KaTaMHe3e MOCNYXUAW OCHOBOW ANS NPOBEeAEHUs AAHHOr0 UCCNef0BaHuMS.

Llenb paboTbl — oueHWUTb KNMHMKO-nabopaTopHble npossnenns TFTAH 1 ee BAMsHME Ha HEpBHO-MCUXMYECKOE pa3BuTHE
B TeYEHWe NepBoro rofa Xu3Hu pebeHka.

MaTepuanbl u Metoabl. B xone nccnenosaHms 22 LOHOLWEHHbIX HOBOPOXAEHHbIX ObliM paspefieHbl Ha 2 rpynnbl B 3a-
BMCUMOCTM OT Hanmums uau otcytcteua TFAH: ocHoBHyt rpynny (n=11) u rpynny cpaBHeHus (n=11). Bcem naumeHTam
6bina npoBefeHa oueHka GakTOpoB pucka, 0CoOeHHOCTEN KAMHMYecKon MaHuudectauun TFTAH u HeBponormyeckmx umc-
X0A0B C ucnonb3oBaHueM wwkanbl KAT/KJTAMC (peueBble dyHKkuUun KAT, nutennektyansHbiii ypoBeHb KJTAMC, MoTopuka)
B Bo3pacTe 3, 6, 9 u 12 mec.

Pe3synbratbl. AHAaNW3 NOAYYEHHbIX OaHHbIX MOKasan, YTO CUHAPOM YrHeTEeHUs — BeAyLWMI NMOPOK B KJAMHUYECKOW KapTu-
He TIFAH (81,8 %). JTabopaTopHble M3MEHEHUS XapaKTepu3yTCsa pa3BUTMEM AblXaTeNbHOM HepocTaTtouHocTH (p = 0,039),
anemueint (p=0,023), runonpotenHemunenn (p = 0,049), runoansbymmnHemueii (p = 0,048), bonee HU3KMMU YPOBHAMU HATPUA
B kKpoBu (p=0,019). B nocTpoeHHOM NPOrHOCTUYECKON MOAENU onpepeneHus BeposTHOCTM Hanuuus TFTAH kputuyeckui
ypoBeHb oTceueHus p coctasun 20 % (p =0,012). OueHka HEPBHO-NCUXMYECKOrO Pa3BMTUA Mokasana, uyto 41,6 % neten,
umeBwux TFAH, cOXpaHAT YyMEpPeHHYI 3a4epXKy pa3BUTUS Ha MEPBOM FOAY XMU3HM C MPEUMYLLECTBEHHbIM HapylleHWeM
(hOpPMMPOBaHNS MOTOPHbIX HABbLIKOB.

3akntoueHue. BoigeneHnue rpynnel pucka no ¢opmupoBaHuio TTAH, cBoeBpeMeHHOe Ha3HauyeHWe HU3KOOesnKoBOW AueTbl,
KOppeKLuu1s MOCMHAPOMHOM TepanuM U KOHTPO/b 33 NaUMEHTaMM Ha MepBOM FOAY XM3HM MO3BOAMUT U3BEXaTb TSXKeNbIX
HEBPONOrMYECKUX HApYLIEHUI U COKPATUTb HEOBXOAMMOCTb B PeabMANTALMOHHBIX MEPOMpPUATUSIX.

KnioueBble cnoBa: rinepaMMoHMEMUS; HOBOPOXKAEHHbIE; METABOIMYECKMI KPU3; HACNeACTBEHHbIe 60e3HM 06MEHa BELLECTB;
HM3K06enKoBas AMETa; TPAH3UTOPHAs TMNEPAMMOHUEMMUS; UCXOLbl; HEBPOIOTUYECKMIA AeDULMT.

Moctynuna: 24.08.2022 Opobpena: 21.09.2022 MpuusTta k nevatu: 28.10.2022
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BACKGROUND

Hyperammonemia (HA) syndrome is charac-
terized by an increase in plasma ammonia levels
above 100 pmol/L in newborns and 50 pmol/L in
older patients. High ammonia levels generally cause
severe damage to the central nervous system (CNS)
[1] due to the penetration of ammonia through the
blood—brain barrier, which is manifested by nonspe-
cific syndromes such as convulsive syndrome, sup-
pression syndrome of varying severities, and vomit-
ing syndrome [7, 10]. Currently, the prevalence of
HA syndrome is described only for inborn errors
of metabolism (IEM) and affects approximately
1:30,000 newborns (depending on the individual
nosology) [6].

IEM-associated HA syndrome 1is primarily
caused by disorders of the urea formation cycle,
organic aciduria, disorders of fatty acid b-oxidation,
and several mitochondrial diseases [3, 6, 7]. These
diseases are described sufficiently in recent studies
and have clear algorithms for treatment and diag-
nostics [1, 5, 6, 10, 11]. Neurological outcomes are
also covered, and their severity generally depends
on various factors, such as adherence to a low-
protein diet (LPD) and its necessity; number, in-
cidence, and severity of metabolic crises; and HA
levels throughout life [9, 13].

In HA syndrome not associated with IEM, neu-
rological outcomes primarily depend on the causes
of HA syndrome. Thus, in the case of HA syndrome
accompanying genetically determined epileptic en-
cephalopathies, newly diagnosed convulsive syn-
drome, or severe perinatal hypoxic lesions of the
CNS, outcomes are determined by both the underly-
ing disease severity and the consequence of CNS
damage with high ammonia levels [12].

The outcomes of children with transient HA of
the newborn (THAN) are the least studied. THAN
occurs in the neonatal period and is characterized
by ammonia levels of >100 pmol/L in the blood
plasma of newborns. According to literature data,
THAN is caused by the functional immaturity of
liver enzymatic systems, hypoxia during child-
birth, tendency of newborns to hypercatabolism,
and physiological deficiency of carnitine in the
first days of life [1-3]. In THAN, ammonia can
reach high levels, comparable to HA syndrome in
IEM, which is a risk factor of CNS damage and
development of neurological deficit in the follow-
up period [12]. Timely detection and correction of
THAN can prevent irreversible changes in the CNS.

The insufficient number of publications and con-
flicting data on the course and outcomes of THAN
necessitated this study [9].

The study aimed to evaluate the clinical and
laboratory manifestations of THAN and its effect
on neuropsychic development during the first year
of a child’s life.

MATERIALS AND METHODS

The study was conducted in accordance with the
Declaration of Helsinki (2013) and was approved
by the Ethics Committee of the Volga Research
Medical University (Protocol No. 4 dated March
18, 2020). Informed consent was obtained from the
parents of the patients in accordance with Federal
Law No. 323 on November 21, 2011.

The study was performed at the Children’s City
Clinical Hospital No. 1 of Nizhny Novgorod be-
tween 2017 and 2022. Patients with THAN syn-
drome were monitored in the resuscitation and
intensive care units, department of pathology of
newborns and premature babies, neurological de-
partment, and department of young children.

HA was assessed by plasma ammonia lev-
els. For newborns, the upper limit of normal is
100 umol/L [6, 8]. The severity of HA syndrome
was assessed in accordance with federal clinical
guidelines [6] (mild, 100-150 pmol/L; moderate,
150-250 pmol/L; severe, >250 umol/L).

Study design. The study was conducted follow-
ing a prospective cohort, single-center, quasi-ran-
domized controlled case—control design.

Inclusion criteria. Presence of HA syndrome
(ammonia level > 100 umol/L), absence of changes
according to tandem mass spectrometry and urine
tests for organic acids, newborns, gestational age at
birth of >37 weeks, and parental informed consent
for participation in the study.

Exclusion criteria. prematurity; confirmed di-
agnosis of IEM (using molecular genetic research
methods); generalized bacterial and viral infections,
infectious, and non-infectious hepatitis, malfor-
mations, oncological diseases, terminal stage of
chronic disease, hepatic cirrhosis, acute respira-
tory viral infection, and exacerbations of chronic
diseases during the study; and absence of informed
consent of the parents for the patient’s participa-
tion in the study.

The patient enrollment algorithm is presented
in Fig. 1. The reason for the initial examination
for HA syndrome was CNS depression of varying
severity, convulsions, regurgitation, and vomiting
syndrome without apparent cause. To confirm or ex-
clude the diagnosis of IEM, patients with identified
HA syndrome underwent tandem mass spectrometry
and urine analysis for organic acids. Subsequently,
in the presence of deviations, a molecular genetic
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Total number of examined

newborns / Obuiee Konuue-

CTBO 00C/1€A0BaHHbIX HOBO-
POXAEHHbIX

!

Ammonia level >100 umol/L /
YposeHb ammuaka >100 MkMonb/n

v

YES / DA NO / HET
(n=23) (n=27)
v

v

Compliance with inclusion/non-inclusion criteria /
COOTBETCTBME KPUTEPUAM BKIHOUEHUS/HEBKITIOUEHNS

YES / OA
(n=11)

NO (n=12) (confirmed diagnosis of IEM, n=7; diagnosed sepsis, n=1;
terminal state, n=1; lack of consent to participate in the study, n=3) /
HET (n=12) (noatBepxaeHHbIM anarHo3 HBO, n = 7; aMarHoCTMpOBaHHbI
cencuc, n=1; TepMUHanbHOE COCTOsHME, N = 1; OTCYTCTBME Cornacus
Ha y4yacTve B WUCCIeLoBaHUM, N =3)

Fig. 1. Algorithm for selecting patients for participation in the study. IEM — inborn errors of metabolism
Puc. 1. AnropuTtm ot60pa naumeHTOB Ans yyactua B uccnesosaHuu. HbO — HacneacTBeHHaa 6onesHb o6MeHa

study was performed (whole-genome sequencing
or clinical-exome sequencing by next-generation
sequencing).

The main group consisted of 11 newborns with
THAN who met the inclusion criteria. A compari-
son group was formed to compare clinical and labo-
ratory parameters and neurological outcomes. The
comparison group was enrolled by copy-pair meth-
od (n=11), with comparable clinical symptoms,
anamnesis, and course of the perinatal period, and
differed from the main group in one sign (absence
of HA syndrome). The main group and comparison
group underwent hereditary history assessment, as-
sessment of the course of the perinatal and neo-
natal periods, assessment of the child’s condition
before the clinical manifestation of symptoms, and
clinical, and laboratory characteristics during the
disease course.

Diagnostics of HA syndrome. The ammonia level
was determined on a portable ammoniameter Pock-
etChem BA, with indicator strips Ammonia Test
Kit II. To clarify the level >283 mmol/L (analyzer
limit), venous blood was examined using a bio-
chemical analyzer from the Konelab 2400 Randox
Laboratories Ltd., according to the manufacturer’s
protocol.

Neurological outcomes of the main group and
comparison group were assessed using the clinical
adaptive test/clinical linguistic and auditory mile-

stone scale (CAT/CLAMS) at the age of 3, 6, 9,
and 12 months. Speech functions (CLAMS), intel-
lectual level (problem solving, CAT), and motor
skills in a point equivalent were taken into ac-
count. The results were evaluated in relation to
the development coefficient (DC): DC > 75 corre-
sponds to normal development, <75 corresponds
to retardation, and the differences in CAT/CLAMS
and motor skill indicators suggest developmental
dissociation [4].

Methods of statistical analysis and determina-
tion of the sample size. Statistical data processing
was performed using SPSS Statistics. The required
number of study patients was determined using
Lehr’s formula for mean values (with 90% study
power) and the equation for calculating the sample
size when comparing two means (Bland’s method).
The validity of the sample size, given their small
number, was confirmed retrospectively. The mini-
mum sample size was calculated, which was nine
patients for each group.

The Shapiro-Wilk test was used to determine
the type of distribution. Owing to the non-normal
type or distribution, descriptive statistics are pre-
sented as Me and interquartile interval [Q —0Q.], and
data were processed using nonparametric methods.
The statistical significance of the differences be-
tween the two independent samples was determined
by the nonparametric Mann—Whitney U-test.
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To assess the influence of factors on the result-
ing variable, correlation analysis was used (Spear-
man’s correlation coefficient, p), and the correlation
strength was assessed using the Chaddock scale.

The predictive model for the probability of de-
veloping THAN was constructed using the binary
logistic regression method. For the “before—after”
studies, the Friedman test was used to assess the
neuropsychic development in patients. Differ-
ences were considered statistically significant at
p <0.005.

STUDY RESULTS

Characteristics of the perinatal period

No statistically significant differences in the
incidence of factors aggravating the course of the
perinatal period were found in the compared groups.
The factors analyzed are presented in Table 1.

The hereditary factor did not have any particular
influence in 100% of the cases. However, acute
fetal hypoxia was registered in both groups, and the
development of respiratory failure (RF) followed
by the use of artificial lung ventilation, not asso-
ciated with neonatal respiratory distress syndrome,
was statistically significantly more common in the
THAN group (p =0.039). No correlation was de-
tected between the degree of RF and the ammonia
level.

Clinical and laboratory characteristics of pa-
tients with THAN

The median age at THAN onset in the main
group was 12 [8.0; 14.5] days. Depression was
the most common clinical presentation, and it was
diagnosed in 81.8% of the cases (n=9/11). Con-
vulsive syndrome was observed in 45.5% of cases

Table 1 / Tabnuya 1

Characteristics of risk factors in the perinatal period in patients of the compared groups
MaKTOpbIl, OTAroWAKoLWMe TeYeHWe NePUHATANbHOrO NepmMoaa y NaLMeHTOB CPaBHMBAEMbIX rpynn

Characteristic / Main group / Comparison group /
Xapaxrepucrika OCHOBHaj{ rpynna | Ipynma (ipaBHeHI/ISI p
n=11) n=11)
Mother’s age, years, Me [Q,~Q,] / Bospact matepw, set, Me [Q ~Q,] 30.0 [26.0-33.0] 29.0 [27.0-32.5] 0.799
Pregnancy, Me [Q ~Q,] / bepemennocts, Me [Q ~0,] 3.0 [2.0-4.0] 1.0 [1.0-3.0] 0.104
Childbirth, Me [Q ~Q,] / Poxst, Me [Q —Q,] 2.0 [2.0-3.0] 1.0 [1.0-2.0] 0.118
Complications of pregnancy, childbirth and extragenital pathology of mothers /
OcnoxHeHHust 6epPEMEHHOCTH, POJIOB U AKCTPAareHUTaJIbHAs MATOJOTHs MaTepei
Anemia / Aremus 4 (33.3%) 3 (25%) 0.438
Maternal hypothyroidism / 'mnotnpeos marepu 1 (8.3%) 1 (8.3%) 0.738
Vegetative dystonia / Beretococynucras ZUCTOHHUS 1 (8.3%) 4 (33.3%) 0.185
Acute respiratory viral infection / OcTpast pecmupaTopHO-BUPYCHast HH(EKIUS 3 (25%) 1 (8.3%) 0.256
Gestational diabetes mellitus / I'ecTanmonnsIit caxapHbIit 1HabeT 0 3 (25%) 0.124
Xﬁ;ﬁiﬁ: il:thle;g:iﬁ:izlt{izﬁ{tif;z;gi?: I/<p0BOTOKa 2 (16.6%) 2 (16.6%) 0.669
Meconium amniotic fluid / MekoHHaIbHbBIC OKOJOTIIOAHBIC BOIBI 2 (16.6%) 1 (8.3%) 0.462
Preeclampsia / IIpeskmammncus 0 1 (8.3%) 0.524
C-section / KecapeBo ceuenue 3 (25%) 2 (16.6%) 0.450
The state of the newborn in the early neonatal period /
CocTosiHEe HOBOPOXKAEGHHOTO B paHHEM HEOHATaJIbHOM IepHOIe
APGARI minute, Me [Q~0,] / AITAP 1-1 munyta, Me [Q-0,] 7.0 [6.0-8.0] 8.0 [7.0-8.0] 0.349
APGARS minutes, Me [Q —Q,] / ATITAP 5-1 munyta, Me [Q —~0.] 8.0 [8.0-9.0] 8.0 [8.0-9.0] 0.557
Acute fetal hypoxia / OcTpasi THIIOKCHS ILII0a 4 (33.3%) 4 (33.3%) 0.608
Respiratory failure III grade / [{pixatensHast HenoctaTouHocTh 111 crenenu 3 (25%) 0 0.039%*
Dysmorphias / Mansle aHoManuu pa3BUTHS 5 (41.6%) 2 (16.6%) 0.175

*Values are statistically significant. Note. APGAR — Newborn Birth Hall Score Scale for 1 and 5 minutes; Me — median;
[0,~0,] — interquartile interval. * 3nauenue cTaTucTHyecky 3HauMMOE. [Ipumeuanue. AIITAP — mikana oleHKH HOBOPOXKIEHHOTO
B POJIOBOM 3ajie Ha I-i u 5-i MunyTax; Me — menuana; [Q —0,] — MeXKBapTUILHBIA HHTEPBAI.
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(n=5/11), and regurgitation, and vomiting syn-
drome was registered in 9.1% (n=1/11).

In the evaluation of individual physiological pa-
rameters and laboratory parameters, newborns with
THAN tend to develop anemia (p = 0.023), hypo-
proteinemia (0.049), and hypoalbuminemia (0.048).
Electrolyte disorders were represented by statisti-
cally significant differences in the levels of sodium,
which were lower in the main group (p =0.019)
(Table 2).

An inverse, statistically significant correlation
was revealed between the levels of ammonia and
hemoglobin (p =-0.409; p =0.049), total protein
(p =-0.380; p=0.035), and albumin (p=-0.510;
p =0.026). No statistically significant correlations
were found between sodium levels and ammonia
levels in the main group (p = 0.288).

Based on the data obtained using the binary lo-
gistic regression method, a predictive model was
constructed to determine the probability of THAN
development:

p=1/(1+¢e?-100%,
z=113.089-0.001 - X,-0.834 - X -0.003 - X +
+21.98 - X,
where p is the probability of THAN develop-
ment, %, X, is the hemoglobin level, g/l; X, is
the sodium level, mmol/l; X, is the level of total

protein, g/l; and X, indicates the presence of RF re-
quiring artificial lung ventilation (0, was not used;
1, was used).

Based on the regression coefficients obtained,
the probability of THAN development increased
with a decrease in the levels of hemoglobin, total
protein, sodium, and albumin, and development of
RF requiring artificial lung ventilation. The sepa-
rating value of the logistic function (critical cutoff
level) p was 20%. At p >20%, a high probability
of THAN development was predicted, whereas with
p <20%, its development had a low probability.

The levels of hemoglobin, total protein, and its
fractions may decrease because of hypercatabolism
in the neonatal period, which also causes HA syn-
drome. Lower blood levels of sodium in patients
with THAN may be associated with hypoxia and
consequently the development of the syndrome of
inappropriate antidiuretic hormone secretion, he-
patic dysfunction associated with immaturity, or
hypoxic liver damage [9].

The resulting model was statistically significant
(»=0.012). In accordance with Nigelkirk’s coeffi-
cient of determination R? the resulting prognostic
model took into account 68.1% of the factors that
influence the probability of THAN development.
The sensitivity, specificity, and Youden’s index of
the model were 77.8%, 77.8%, and 0.56, respectively.

Table 2 / Tabnuya 2

Characteristics of selected physiological parameters and laboratory parameters in patients of the compared groups, Me [Q,-Q,]
XapaKkTepuCTUKM OTAENbHbIX GU3MON0rMYECKMX NApaMeTPOB M TabopaTOpHbIX NOKa3aTesei y NaLuMeHTOB CPaBHMBAEMbIX Fpynr,

Me [Q,-0Q.]
Characteristic / Main group / Comparison group /
Xapaxreprcruia OCHOBHEL}I rpymnma I'pymma ipaBHﬁHI/IH P
(n=11) (n=11)

Birth weight, g / Macca Tena npu poxXJAeHHH, T 3020 [2715-3230] 3400 [3025-3490] 0.512
Weight loss, % / Yobns Maccel Tena, % 7.0 [5.0-8.1] 7.0 [4.7-7.1] 0.590
Hemoglobin, g/l / T'emorno6us, r/n 185.5 [144.0-192.0] 192.0 [180.0-196.0] 0.023*
Platelets, 10°/1 / TpomGouuTst, 10%/1 297.0 [253.0-306.0] 236.0 [211.5-311.0] 0.151
pH 7.39 [7.34-7.5] 7.40 [7.37-7.42] 0.436
Anion gap / lehuuut ocHOBaHUI -2.25 [-5.9... =0.7)] -3.0[-4.7... 2.4) 0.079
Lactate, mmol/l / Jlakrar, MMOJIB/I 2.1 [1.1-5.1] 2.5[2.0-3.2] 0.503
Glucose, mmol/l / Tnroko3a, MMOJIB/JI 3.6 [2.9-4.2] 4.2 [3.6-4.6] 0.566
Sodium, mmol/1 / Hatpuii, MMoib/n 135.5 [133.0-136.0] 137.0 [136.5-140.5] 0.019*
Potassium, mmol/l / Kanuit, Mmosb/n 3.9 [3.7-4.3] 3.7 [3.3-4.6] 0.423
Calcium, mmol/l / Kanbiuit, MMoJb/a 0.56 [0.53—0.94] 0.54 [0.47-0.67] 0.382
Chlorine, mmol/l / Xmnop, MMonb/1 110.5 [101.5-113.0] 105.0 [102.5-109.5] 0.730
Total protein, g/l / O6muii 6enok, /1 48.2 [43.0-49.0] 55.0 [52.1-56.0] 0.049%*
Albumin, g/l / AnsOymMuH, /1 31.7 [25.8-34.2] 36.5 [35.4-38.2] 0.048*
Creatinine, mmol/l / KpeaTunuH, MMOJb/1T 48.0 [40.1-58.0] 59.0 [45.0-77.0] 0.180
Urea, mmol/l / MoueBuHa, MMOJIB/IT 4.4 [2.0-4.7] 3.3 [2.7-4.5] 0.381

* Values are statistically significant. / * 3HaueHUs CTAaTUCTUYECKU 3HAYUMEIE.
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LPD
severity

The approach of managing patients with THAN
primarily included syndromic therapy depending on
the condition severity and prevailing syndromes
and the use of LPD as the main method to reduce
ammonemia [3]. Patients with mild THAN received
only syndromic symptomatic therapy, which con-
sisted of infusion therapy, adequate respiratory sup-
port if necessary, treatment of convulsive syndrome,
and adequate enteral, and parenteral nutrition cor-
responding to physiological needs. LPD has been
used in patients with moderate-to-severe THAN.
In LPD, the level of consumed protein decreased
to 0.5-0.8 g/(kg - day) until the normalization of
the ammonia levels in the blood, followed by a
gradual increase under the control of ammonemia
level.

In patients with mild THAN (n=7; median
ammonia level of 107.85 [104.2—111.5] pmol/L),
a decrease in ammonemia level was noted during
symptomatic therapy by day 2.5 [2.0-3.0]; there-
fore, LPD was not necessary for these patients.
Ammonia levels reached normal values by day 10.5
[7-14] (89.4 [75.4-103.7] umol/L; p = 0.018).

Moderate (n = 2) and severe (n = 2) THAN (212.8
[175.3-247.9] umol/L) required LPD. Against the
decrease in protein in the diet of newborns, the am-

in patients with THAN of varying

monia level decreased by approximately two times
by day 6.0 [5.0-8.5] over time and normalized by
day 11.0 [12.5-14.5] (89.2 [77.1-103.9] umol/L,
p = 0.049).

Assessment of the neuropsychic development
in patients with THAN

When assessing the parameters of the neu-
ropsychic development of patients with THAN,
statistically significant disorders are more of-
ten recorded in the first 3 months of the child’s
life. Patients with THAN had low scores on the
CAT/CLAMS scale (speech function for CLAMS,
p =0.028; intellectual level for CAT, p=0.039;
motor development, p = 0.045). Moreover, a trend
toward lower rates of neuropsychic development
in children was noted during the first year of life,
mainly due to a delay in motor skill development
(Table 3).

When evaluating the neuropsychic development
in patients with THAN, depending on the sever-
ity of the HA syndrome, no statistically significant
differences were found; however, the tendency to-
ward lower values for all three indicators of the
scale for the neuropsychic development in patients
with severe HA syndrome is noteworthy. Moreover,
41.6% of pediatric patients with moderate or se-
vere HA syndrome maintained a moderate delay

Table 3 / Tabnuua 3

Indicators of neuropsychiatric development in patients of the main group and the comparison group at the age of 3, 6, 9
and 12 months of life according to the CAT/CLAMS scale, Me [Q,-Q,]
lMokaszaTenu HepBHO-MCUXMYECKOrO pa3BUTMS NALLMEHTOB OCHOBHOM pynmbl W FPynnbl CpaBHEHMS B Bo3pacTe 3, 6,9 n 12 mec.

XM3HM Mo AaHHbIM wkanbl KAT/KJTAMC, Me [Q,-0,]

Characteristic / Main group / Comparison group /
XapakTepucTuKa OcHoBHas rpyIma I'pynmna cpaBHEHUsI P
3 months / 3 mecsua
CLAMS / KITAMC 66.0 [33.0-83.0] 100.0 [66.0—100.0] 0.028*
CAT / KAT 65.5 [33.0-91.5] 100.0 [74.5-100.0] 0.039*
Motor skills / Motopuka 58.0 [24.5-74.5] 66.0 [66.0-100.0] 0.045*
6 months / 6 mecseB
CLAMS / KITAMC 76.0 [41.5-95.5] 83.0 [71.5-83.0] 0.443
CAT / KAT 70.5 [33.0-87.0] 83.0 [74.5-87.0] 0.242
Motor skills / Moropuka 70.5 [33.0-91.5] 71.5 [66.0-83.0] 0.443
9 months / 9 mecsuen
CLAMS / KITIAMC 88.0 [44.0-94.0] 85.5 [77.0-91.0] 0.755
CAT / KAT 82.5 [35.5-88.0] 88.0 [77.0-91.0] 0.347
Motor skills / Moropuka 71.5 [33.0-94.0] 77.0 [66.0—82.5] 0.590
12 months / 12 mecsies
CLAMS / KIIAMC 75.0 [45.5-89.0] 83.0 [83.0-91.0] 0.143
CAT / KAT 79.0 [37.0-91.0] 83.0 [83.0-91.0] 0.443
Motor skills / Moropuka 75.0 [33.0-89.0] 83.0 [70.5-87.0] 0.671

*Values are statistically significant / * 3Ha4eHHs CTATHCTUYECKH 3HAYUMBIC.
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Table 4 / Tabauuya 4
Indicators of the neuropsychiatric development of patients with transient hyperammonemia in newborns, depending on the
severity of the hyperammonemia syndrome, Me [Q,-0,]
NokasaTenu HepBHO-NCUXMYECKOTO Pa3BUTUS NALMEHTOB C TPAH3UTOPHOM rMNepaMMOHUMEMUEIN HOBOPOXAEHHbBIX B 3aBUCUMO-
CTW OT CTEMEHM THKECTM CUHAPOMA runepamMmoHuemuu, Me [Q -0, ]

The severity of hyperammonemia syndrome /
Scale characteristics / ' : CreneHu TSXKECTH CHHIPOMa le/IHCpaMMOHI/ICMI/II/I :
XapaKTepHCTHICH KA mild severity / moderate severity / severe severity / )4
JerKasi CTeNeHb TSIXKECTH | CPENHsS CTENeHb TSHKECTH | TsKeask CTENEHb TSIKECTH
(n=17) (n=2) (n=2)
CLAMS / KIIAMC

3 months / 3 Mecsna 74.5 [50.0-100.0] 66.5 [33.0-83.0] 33.0 [10.0-66.0] 0.498
6 months / 6 Mecsues 87.0 [50.0—100.0] 71.5 [49.5-88.5] 37.5 [10.5-75.0] 0.454
9 months / 9 mecsues 91.0 [55.0-100.0] 82.5 [55.0-88.0] 47.0 [10.5-94.0] 0.623
12 months / 12 mecsues 89.0 [77.0-100.0] 75.0 [45.5-75.0] 43.5 [10.0-87.0] 0.297

P 0.708 0.091 0.392 -

CAT / KAT

3 months / 3 mMecsna 74.5 [50.0-100.0] 66.5 [33.0-91.5] 32.5 [10.0-65.0] 0.477
6 months / 6 Mecsues 87.0 [50.0-100.0] 66.0 [41.0-74.5] 37.5 [10.0-75.0] 0.394
9 months / 9 MecsueB 88.0 [55.0-100.0] 71.5 [41.0-82.5] 44.0 [10.0-88.0] 0.556
12 months / 12 mecsues 91.0 [83.0-100.0] 70.5 [37.0-75.0] 45.5 [10.0-91.0] 0.228

P 0.599 0.337 0.392 -

Motor skills / MoTtopuka

3 months / 3 mecsua 74.5 [50.0-100.0] 41.5 [24.5-58.0] 33.0 [10.0-66.0] 0.342
6 months / 6 MecsinieB 91.5 [66.0-100.0] 58.0 [33.0-71.5] 37.5 [10.0-75.0] 0.324
9 months / 9 mMecsueB 91.0 [75.0-100.0] 60.5 [35.5-71.5] 37.5 [10.0-75.0] 0.528
12 months / 12 mecsues 89.0 [77.0-100.0] 66.5 [33.0-75.0] 43.5 [10.0-87.0] 0.268

P 0.904 0.419 0.392 -

in neuropsychic development in the first year of REFERENCES

life with a predominant impairment in motor skill
development (Table 4).

By the age of 1 year, patients with mild THAN
compensated for the neuropsychic development dis-
orders, and the CAT/CLAMS score exceeded 75
points. In patients with moderate and severe THAN,
developmental retardation persisted during the first
year of life, which required continuous rehabilita-
tion measures after the first year of life.
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MOMUCK HOBbIX TEPAMEBUYECKMX MULIEHENA NPU BPOHXUANIbHOA ACTME
(OB30OP JIUTEPATYPbI)

© 3.B. Hectepenko, O.B. JlarHo, E.A. [aHkoB

CaHkT-lMeTepbyprckuit rocynapCTBEHHbIA NeAUATPUYECKUin MeauUMHCKUIA yHuBepcuTeT, CaHkT-MeTepbypr, Poccus

Ana yumuposaHuA: HectepeHko 3.B., /larHo 0.B., MaHKkos E.A. MoWCK HOBbIX TEPANEBUYECKUX MULLIEHEW NPU BPOHXMANbHOM acTMe
(0630p nutepatypsl) // Meanatp. — 2022, - T. 13. — Ne 5. — C. 71-80. DOI: https://doi.org/10.17816/PED13571-80

MpenctaBneH 0630p HegaBHUX My6aMKaLMMA, NMOCBALEHHbIX M3y4yeHUIO (AKTOPOB pUCKA BO3HWKHOBEHMS 3aboneBaHus,
MeXaHW3MaM, AMArHOCTUKE U NeYEeHU BPOHXMANbHOW acTMbl C TOYKM 3pEHUSI MONEKYNSpHOM annepronoruu. Paccmatpusa-
I0TCS HOBble KOHLENUMU 1 Npobnembl B peannsaumnm 3KCNOCOMHOM MapaAnrMbl U ee NMpakTUYeCKOM NMPUMEHEHUU, BKIOYAs
reHeTUYeCKMe M 3nureHeTuyeckue (akTopbl, BO3AeMCTBME OKpyKatkwei cpeapl. OTMeuyeHbl Hanbonee akTyasbHble 3KC-
nepuvMeHTasbHble MCCIeA0BaHMUS, CNOCOBCTBYOWME AaNbHENLLEMY NMOHUMAHWUIO MONEKYISAPHBIX M UMMYHHbIX MEXaHW3MOB
C MOTEHLMANbHbIMU HOBbIMU MULUEHSAMM 1S pa3paboTku TepaneBTUYECKMX CpeacTB. HagexHas AMAarHoCcTMKa acTMbl, 3H-
[LOTUNMPOBaHMe 33a601eBaHUS U MOHUTOPUHT €ro TSXKEeCTUM UMetloT 6osbllioe 3HayeHue B NeYeHUM acTMbl. [eTeporeHHoCTb
OGPOHXMANbHOM acTMbl 06YC/NIOBNEHA WMHAMBUAYANbHOM FEHETUYECKOM M 3MUrEHETUYECKOW M3MEHUMBOCTHIO, BO3AENCTBUMEM
OTLEeNbHbIX (AKTOPOB OKpYXatollei cpeapbl (3aBUCALLMX OT PErMOHasIbHbIX XapaKTEPUCTUK, MEHSIIOLLMXCS KIAMMATUYECKUX
YC/IOBUIA M pacnpeneneHns HaceneHus), 4To 06bsaCHSET BOSHUKHOBEHWE aCTMbl, HE CBSAI3aHHOM TONIbKO ¢ annepruei. OnucaHa
COBpPEMEHHas OLEHKA M JieYeHWe COnyTCTBYHLWEN/MyNbTUMOPOMAHOM aCTMbI, BK/IOYAs B3aMMopencTeme ¢ GdeHoTMnaMm acT-
Mbl, YTO BaXKHO AN GOPMUPOBAHMUS HOBOrO TEPANEBTUYECKOrO NepPCOHAIM3MPOBAHHOIO NOAX0AA NPEeLU3UOHHON MeaULMHbI
M NPOBEPKM MPOrHOCTUYECKUX 6GMOMapKepoB. [aHbl pe3ynbraTbl NPOBEAEHHBIX KIMHUYECKUX UCMbITaHWIA, MHOFOLEHTPOBbIX
MeXAyHapOAHbIX UCCNel0BaHMI Ha NpeaMeT MUCMNOb30BaHUS HOBbIX MOAXOLOB B AMArHOCTUKE acTMbl (BMOMapKepoB-KaHAM-
[laTOB) HAa OCHOBE MOMEKYNSPHOM anneprosiornm 1 NeYeHus B3poCbiX U AeTei C NpUMeHeHMeM BMOoNorMyeckmx npenapaTos.

KnioueBbie cnoBa: 6p0waaanaﬂ aCTMa, 6MOMapKepr; CIJEHOTMI'IbI; SHAOTUNDI; TEPATUNDbI; 6MOTepaI'IIAFI.

Moctynuna: 11.08.2022 Opo6pena: 21.09.2022 Mpunsta k nevatu: 28.10.2022
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Review Article

SEARCH FOR NEW THERAPEUTIC TARGETS IN ASTHMA. REVIEW
© Zoia V. Nesterenko, Olga V. Lagno, Evgenii A. Pankov
St. Petersburg State Pediatric Medical University, Saint Petersburg, Russia

For citation: Nesterenko ZV, Lagno OV, Pankov EA. Search for new therapeutic targets in asthma. Review. Pediatrician (St. Petersburg).
2022;13(5):71-80. DOI: https://doi.org/10.17816/PED13571-80

A review of recent publications devoted to the study of risk factors for the onset of the disease, mechanisms, diagnosis
and treatment of asthma from the point of view of molecular allergology is presented. New concepts and problems
in the implementation of the exposome paradigm and its practical application are considered, including genetic and
epigenetic factors, environmental impact. The most relevant experimental studies are noted that contribute to further
understanding of molecular and immune mechanisms with potential new targets for the development of therapeutic
agents. Reliable diagnosis of asthma, endotyping of the disease and monitoring of its severity are of great importance in
the treatment of asthma. The heterogeneity of asthma is due to individual genetic and epigenetic variability, exposure
to individual environmental factors (depending on regional characteristics, changing climatic conditions and population
distribution), which explains the occurrence of asthma is not associated only with allergies. The modern assessment
and treatment of comorbid/multimorbid asthma is described, including interaction with asthma phenotypes, which is
important for the formation of a new therapeutic personalized approach to precision medicine and testing of prognostic
biomarkers. The results of clinical trials, multicenter international studies on the use of new approaches in the diagnosis
of asthma (candidate biomarkers) based on molecular allergology and treatment in adults and children using biological
preparations are given.

Keywords: asthma; biomarkers; phenotypes; endotypes; teratypes; biotherapy.
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VYpoBeHb  pacnpOCTPAHEHHOCTH  AJUIEPTUYECKUX
3a0oneBaHmii, TakuX Kak OponxuanbHas actMma (BA),
aJJIepruyeCcKuid pUHUT U aTOIMYECKUM JepMaTuT, C TO-
JlaMH 3HAYUTENbHO yBenuuuBaercs [7, 8]. [larodusmo-
nmorus BA cnoxna. 3a mocienHue TPU JCCATUICTHS
Jydliee TOHMMAaHHWE Pa3IMYHBIX BHJIUMBIX TPOSIBIIC-
HUH ((PEHOTHUIIOB) W MEXaHW3MOB (IHOTHIIOB) ACTMBI
chopmupoBano Ooyiee COBEPIICHHBIC TUATHOCTHYE-
CKHE€ M TepamneBTUYeCKHEe HWHCTPYMEHTHI B TOAJEpPK-
Ky CTPaTU(PUIIMPOBAHHBIX/TICPCOHATM3UPOBAHHBIX BME-
IIaTeJIbCTB, OCHOBAHHBIX HAa PACIIO3HABAHUU PA3INYHMA
B pEeaKIuy Ha TepareBTUIECKe NeHCTBUS (TepaTUIIbI).
Kpome Toro, HeoOXonnMo y4UTHIBAaTh BIMSIHAE (aKTO-
POB OKpYKaroIeH cpeiibl, FTCHETHYECKHIE MOTUMOPQH3-
MBI U SIHUTEHETHYECKUE (aKTOPBI, CIOCOOCTBYIOIINE
pasButuio bBA, rereporeHHOCTH (DEHOTHITMPOBAHUS
¥ 9yBCTBUTEILHOCTH K CTEpOUIaM. BrisiBiIeHa crioxHas
CeTh JKCIIOCOM, T€HOMa, TPAHCKPUIITOMA, MPOTEOMa,
SMHUIeHOMa M MeTa0o0I0Ma, ynpasisitonias (eHOTHIIOM
u suotunioM BA. 3aboneBaeMOCTb U paclpoCTpaHeH-
HOCTh aCTMBI YBEJIMUMBAIOTCS, XOTS PETyJSIpPHOE TPH-
MEHEHHE HWHTAINOHHBIX KopTtukocteponmoB (MKC)
CHI)KAeT CMEPTHOCTh. bosiee monoBrHBI 0ONBHBIX BA,
NOJTY4YalOIMX JICYeHHE, HE MMEIOT KOHTpOs 3adose-
BaHUs, YTO COIPSIKEHO C BBICOKUM PHCKOM DPa3BUTHSA
oboctpenunii. CoBpeMeHHBIII MeHeKMEeHT BA Tpe-
Oyer mmyOokoro amanmu3a (PaKTOpOB, OTBETCTBEHHBIX
3a MporpeccupoBaHue 3a00eBaHus U (POPMUPOBAHUE
oboctpennii. HeoOXonnmbl HOBBIE METOIBI JIEUCHUS
W TEepameBTUYECKUE IeTH ISl JIy4YIIero KOHTPOJIS
CHMITTOMOB W OOOCTPCHHH y TAIMEHTOB C TSDKEIOU
actmoit [4, 14].

3HaYUTENbHOE KOJIMYECTBO MCCIEOBAHUN MOAIEp-
JKUBACT HEOOXOMUMOCTh pasneneHusi bA Ha 3HIO0TH-
el THO 2 W He Tun 2. ActMa 2-ro THma OOBIYHO
XapakTepru3yeTcs BBICOKHM YPOBHEM 303WHO(DWIIOB
B Mokpote u kpoBH, IgE B kpoBu, FeNO B BbIibIXa-
emom Bozayxe [1, 10]. JluarHo3 manueHToB, HE CTpa-
JAIOMIMX 2-M THIIOM, KOTOpbIE OOBIYHO HE pearupy-
ot Ha nedeane WMKC, ocraercss cliokHOM 3amadci.
Hekoroprsie wmccienoBaHusi TMOKa3add, YTO TMOBBI-
[ICHHBIC YPOBHH IUPKYIUPYIOMINX WHTEPICHKIHOB
IL-17, IL-6, IL-23 unm apyrue (akTopbl, Takue Kak
OakTepuanbHas WH(MEKIUs, OKUpeHue [2], y4acTByrOT
B TIaTOT€He3e acTMBl He Tuma 2. HeWrpodwmms, Ha-
Omromaemasi y 3THX OOJIBHBIX, B OTIIMYME OT MAIlUCHTOB
co 2-M tunoM bA, yaie cBsi3aHa ¢ peruaInBUpyOIIei
uH(eKnuen apixareibHbix myteid [15, 33-35].

3a mocrneHee necATUIeTHe ObLT IOCTUTHYT 3HAYH-
TENBHBIN MPOTPECC B U3yUEHUH KIETOUHBIX U MOJIEKY-
JISIPHBIX OCHOB aJUIEPTUYECKHUX 3a00JI€BaHUN, 0COOCHHO
B MOHUMAHUU CJIOXHOMW PETyJSIUU BOCHATUTEIbHbBIX
npoueccoB. K Hanbosee BaXKHBIM OTKPBITHSAM, OIpe-
JICJIAIONIAM  HalpaBlieHne Oyaylux HWCCIeI0BaHUI

MEXaHU3MOB M JIEUEHUS aJIJIEPIrHUeCKOro BOCHAJIEHUS,
OoTHOCSTCS: poib aHTU-IL-33 mpu Tspkenoil runepuys-
CTBHUTEIBHOCTH; THMHYECKOIO CTPOMAJIBHOTO JIMMQO-
nostuHa (TSLP); IL-4Pa, TpaHciokannoHHOTO Oenka
JUMQPOUTHON TKaHH, aCCOIUMUPOBAHHON CO CIM3UCTOMN
obomoukori (MALT1), ¢umnarrpuna [15, 23, 25, 30].

AnapmuH IL-33 urpaer ueHTpajbHYIO POJb B UHU-
IUUPOBAaHNY MMMYHHBIX IUTOKMHOBBIX U XEMOKHHO-
BbIX 0TBeTOB BA Tuma 2, KOTOpbIE yCyryOJsIOT Te-
YeHHEe aJJIepruueckoro BocnajieHus. IloBBIIIEHHBIH
ypoBeHb 1L-33 mpuBOAWT B IEHCTBUE CaMOBOCIIPOU3-
BOIILIYIOCS METII0 YCHIICHHSI, KOTOpas IMOANEp/KNBa-
eT OpPOHXOJIETOYHYIO TKaHb B COCTOSTHUH JUIUTEIHHOTO
BOCTIAJIUTENBHOTO TIpOllecca M CIOCOOCTBYET ee pe-
MOZETMPOBAHUIO, MOSBICHUIO 00OCTpeHui. B cBsa3m
¢ yeM OJOKaja 3THUX PELENTOPOB MOXKET OOJEer4uTh
CHUMIITOMBI U TPENOTBPATUTh OOOCTPEHUS IyTEM IO-
JIABJICHUSI CTOMKOTO BOCTAJIEHUS W PEMOJEINPOBAHUS
JIbIXaTebHBIX IMyTel. Te3emneirymad, deIOBEYECKOE
MOHOKJIOHaJIbHOE aHTHuTeno (mpotus IL-25, penenropa
IL-33 w/mim TSLP), oneHuBamy I JCYCHUS ACTMBI
M aTONMUYecKoro aepmaruta [28].

LIUTOKUH TUMHYECKOTO CTPOMAIBHOTO JHM(OII03-
tuHa (TSLP) — kiroueBoit ¢axTop B MoAep:KaHUU
MMMYHHOI'O TOMEO0CTAa3a U Peryisiiy BOCIAIUTENbHBIX
peaknuii 2-ro THIA Ha CIM3HCTBIX Oapbepax IpH pas-
JUYHBIX aJUIepTUYecKuX 3aboneBanusx. HakomneHubie
JIaHHBIE CBUACTENBCTBYIOT, 4T0 TSLP siBsieTcst KpuTH-
YECKUM BOCXOJSIIMM LIUTOKMHOM B MMMYHHBIX KIIET-
Kax, Takux kak neHaputHele kietku (DC), T-kmeTkw,
0a30¢WIBl, BPOXKICHHBIC JTUMQPOUIHBIC KICTKH TPYI-
el 2 (ILC2) u, coBceM HEZaBHO yCTaHOBIEHO, TydY-
Hble KJIeTKU. TSLP saBnsercs BaKHBIM PEryasiTOPOM
¢Gyskuu BpokAeHHBIX JuMpounaabix kiaetok (ILC),
HernocpencTBeHHo crumynupyet ILC2 npu uHIynupo-
BaHHOM BPOJIEHHOM UMMYHHO-OIIOCPEIOBAHHOM BOC-
MaJICHUU JIBIXaTeNBbHBIX MyTeld 2-To Tuma [3, 12, 23].

Penenitop unrepneiikuna-4 ansda (IL-4Ra) urpaer
BaXXHYIO pOJb MPU AJUIEPTUYECKOM BOCIAJIEHUH, YTO
CBSI3aHO C KpuTHuyeckoil ponbto IL-4 u ero rerepo-
JIUMEPHOM IENu PELenTopa, CBA3BIBAIOIICH ITUTOKHU-
Hel, IL-4R0 B opraHu3anuu ayiepruyeckoro OTBETa.
Tepanepruueckue MHUIIEHH JUIs Tepefaddl CUTHa-
noB IL-4/IL-4Ro Obuim paszpaboTaHbl B KayecTBe
MHOT0O00€LIAIOIeH CTpaTeruy JIEUCHUs ajljiepruye-
CKHX 3a00JleBaHUH, OMOCPENOBAaHHBIX T-Xenmepamu
2-ro tuna (Th2). brnokama peuenropa IL-40 mpe-
JOTBpAlIaeT CEHCHMOWIIM3AIMI0, OJIaroTBOPHO BIMSS
Ha KJIIOYEBBIE UMMYHOJIOTHYECKHE MapaMETPhI, TAKHE
KaK CeKpeLHsi UMMYHOITIOOYJIMHA U LINTOKUHOB, Cpasy
MocJie UMMYHOTEpAauy aJuIepreHOM U UINTEIBHOTO
IpaiMUpOBaHUs UMMYHHOH namsitu. lIpemapar nynu-
Jyma0, MOJIHOCTHIO TYMaHU3UPOBAHHOE MOHOKJIOHAJb-
Hoe aHTtuTeno IgG4, HameneHHoe Ha CyObEAMHUILY
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IL-4Ra, narnbupyer nepenauy curxainos IL-4 myrem
cBsizpiBanms ¢ [L-4Ro. [ymmiaymad cHbKaeT JoKaib-
HBIE TIPOBOCTIATTUTENbHBIE OMOMapKephl 2-T0 THUTIA TIPH
IJIEPTUYECKUX 3a00JIeBaHMsIX, B TOM 4Hcie npu BA
[5, 6, 9, 35].

JuchyHKIMS SnMUTENManbHOro Oapeepa, 4epes3 Ko-
TOPBIA MTPOHUKAIOT AJJIEPTeHBI U MUKPOOBI, TTPUBOIUT
K BBICBOOOKICHHWIO IIMTOKMHOB 2-TO THIA, KOTOpBIE
BBI3BIBAIOT AJUIEPTUYECKOE BOCMAJICHHE W pa3BUTHE
anaduinakcun. PuiIarrpuH uUMeeT penlaroniee 3Ha-
YeHHe IS CTPYKTYpbl W (YHKIUH POTOBOTO CJOS,
KOTOPBIH oOecrieunBaeT (U3MUECKU Oapbep, WrpacT
BaXHYIO POJIb B TATOTeHe3€ PazINYHBbIX alljlepruye-
ckux 3a0oneBanuii. Mytanuu rena guinarrputa (FLG)
SIBJSIFOTCSL 3HAYUTENBHBIM (PaKTOPOM PUCKa ajulepruye-
CKUX 3a00JIeBaHU, TAKMX KaK aTONMMYECKUH JIePMATHT,
acTMa, ajuiepruueckuid puHut. Kpome Toro, BapraHThI
norepu (QyHKIHMK TeHa (uiarrpuHa MoAu(UIUpyOT
BIIMSIHME I'PYAHOTO BCKapMIIMBAaHUS Ha PUCK Pa3BUTHS
9K3€MbI B paHHEM jeTcTBe. Punarrpud MMpPOKO U3Be-
CTeH HE TOJBKO KaK KIIFOYeBOW T€HETHYECKHUH (akrTop
pucka bA, HO 1 MOTU(MUKATOP KIMHUIECKOTO TCUCHHS
BA [9, 26, 31, 39].

OMHKC-TEXHOJIOTHH B JUATHOCTHKE OPOHXUAJIb-
HOH acTMBbI

B neyennn BA nepcnekTUBHBIMM NPEACTABISIIOTCS
TaKue HANpaBICHUS, KaK TeHHAs Tepamusi U MOHOTE-
panusi OMOJIOTUYECKUMU TperaparaMyu ¢ UCIOIb30Ba-
HUEM B JIMAaTHOCTHKE OMHKC-TexHojorui. [lpumene-
HUE TECTOB Ha OCHOBE aHTUIEHOB B JAHAarHoctuke BA
(component-resolved-diagnostics, CRD, — 310 MyJib-
TUIJICKCHBIC aHAN3bl MOJICKYISIPHBIX aJIEPTCHOB),
MO3BOJISICT KJIMHULIMCTAM OIHOBPEMEHHO OOHapyKH-
BaTh HECKOJIBKO aJUIEpPreHOB B OJHOM TecTe [17, 23,
32, 36].

KieTounbie TecThl: TeCT akTuUBalMu 0a30(uioB
(BAT), ananu3 BwicBOOOkIeHHs ructamuHa (HRA)
Y TECT aKTHBallUU TY4HBIX KIeTok (MAT) mobaBistoT
3HAYUTENBHYIO TUATHOCTHYECKYIO IEHHOCTh K METO-
maM TecThupoBaHus Ha ocHoBe IgE [12, 18, 23].

TpamuinoHHBIE TOAXOABI K JIEUYCHUIO aTOIMMYECKIX
3a00JIeBaHMI COCPEIOTOYCHBI Ha JICUCHUM TAIlMCHTOB
c yderoM (eHOTHIIA WM HAONIOAAEMBIX XapaKTepH-
CTHK 3a00JIeBaHMWs, OIHAKO, HECMOTPS Ha CXOJHBIC
KJIIMHAYECKUE CUMITTOMBI U BHEIITHUH BHU, Y HECKOJIb-
KHX MAIMEHTOB MOXKET OBITh Pa3HbIM OTBET HA JICUCHHE
U TpOsIBJICHUE TpackTopuu 3aboneBanus. Hampumep,
aronuyecKkre 3a00JeBaHUS MOTYT OBITh CHMITOMaMH
OIHOM W TOHM e TAaTONOTHH. DTO HAOIIOmMaeTCs TPH
aTOMMUYECKOM JIEPMATUTE, KOTOPBIA BIIEPBEHIC MPOSBIIS-
€TCS B MJIQJICHYECTBE C MPOrPECCHUPOBAHUEM 0 IIH-
LIEBOM aljepruu, acTMbl U aJJICPrUUYECKOr0 PUHU-
ta [19, 20]. Takum obOpazom, marodu3HOIOTHIECKAS

reTePOreHHOCTh BHYTPH KaXKIO0TO aTOMUYECKOro heHo-
TUTIA CMECTUJIA YCUIIUS YUEHBIX C JISUEHUS OIpe/IeIICH-
HBIX TPYIN MMaIlHCHTOB, OCHOBAHHBIX HA KIMHUYECCKUX
HAOJIFOJICHUSIX, HA BBISABJICHUA OCHOBHBIX MEXaHH3MOB
U OMOMAapKEepOB, YTO JIAET BO3MOXHOCTH JIy4Ille OpH-
SHTHPOBAThCS B JMATHOCTUKE, JICYCHUU U TIPOTHO3E
y OTAENBHBIX TManueHTOB. JlOCTUTHYTHIN Tporpecc
B OMOMH(M)OPMAIIMOHHBIX TEXHOJOTHSIX ITO3BOJIII Te-
HEPUPOBaTh U aHAIM3UPOBATH KPyITHOMACIITAOHbIC Ha-
Oopsl Ononornyeckux nanueix [10, 15, 18, 20, 21, 36].

C nepcoHaI3upOBAHHON WM TOYHOM MEIULIMHON
TIOSIBIIEHUE TEXHOJIOTHH, KOTOphIE WIACHTU(DUIIUPYIOT
OuoMapkepbl U JUArHOCTHKH WM MOHUTOPUHIA
9pPEKTUBHOCTH JICUCHUS, TPOU3BEIO PEBOIOLHUIO
BO MHOTHX O0JacTSX MEIUIUHBI, OCOOCHHO B JUa-
THOCTHKE aJuleprudeckux 3abosneBaHuid. CeromHs dTH
TEXHOJOTHH OOBIYHO HA3BIBAIOT «OMHKC-TEXHOJIOTH-
svi»  (Omics), SBISIONTUMHUCS BaKHOM JBIDKYIICH
w1aTopMoil MOCIeTHUX Pa3pabOTOK, MO3BOJSIONINE
WCCIIC/IOBaTh HA MOJIEKYISIPHOM YPOBHE OCJIKH, ITH-
MUABl U Majble MOJIEKYJbl, BKIIOYas OECUHCIICHHOE
MHO)XKecTBO mocnenoBarenpbHocTer JIHK uw  PHK.
OMUKC-TEXHOJIOTHH MPEHAZHAYCHBI JIJISI IMITUPHUYCCKO-
ro aHanusa OoNbpIIMX HAOOPOB MaTo(PU3NOIOTHYECKUX
JTAaHHBIX, BKIIOYas T€HETHYECKH COCTaB (T€HOMHKA),
SMUTEHETHYECKHE MOTU(PHUKAINH (STTUTEHOMHUKA), IKC-
MIPECCHIO TEHOB U OENKOB (TPaHCKPUNITOMHKA M TIPO-
TEOMHKa COOTBETCTBEHHO), MPOJYKIIMIO METa0OJIHUTOB
(MerabomoMuKa) W MHUKPOOHOTHI (MHKPOOHMOMHUKA).
B otnmume ot TpaauIMOHHBIX, OCHOBaHHBIX HA TUTIOTE-
3aX M PeIYKIMOHUCTCKUX METOAAaX, OMHUYECKUH TTOTXO]
K OMOJIOTHYECKHM HCCIICIOBAHUAM SIBJISIETCS LIEIOCT-
HBIM, MHTEIPAaTHBHBIM, YTO IIOMOTAeT XapaKTepU30-
BaTh U KOJIMYCCTBCHHO ONPEACIATh IIUPOKUH CIIEKTP
KJICTOYHBIX KOMIIOHCHTOB M3 OJHOTO OHOJIOTHYECKOTO
obpasma ¢ IeIbI0 BBIABICHUS CIOXHBIX 3aKOHOMEp-
HOCTEH M accouuanuid, TOYHEE OIpPENEssTh DHAO0TH-
I1bl aCTMbI; IPUHUMATh PEUICHHSI O JICUCHUH C YYETOM
OCHOBHOTO TAaTOJIOTHYECKOTO MEXaHu3Ma, pacmudpo-
BBIBaTh MPO(HITH CEHCUOMITH3AINH Ha MOJICKYIISIPHOM
YpOBHE, MPOTHO3UPOBATHL YPTCHTHBIC aJUICPTUUYCCKUC
peaKiuu, OICHUBATh TSHXKECTh COCTOSHUS, OMPECIIATh
OOBECKTHBHBIC MMOKA3aHUsl U MPOTUBOIOKA3aHUS K Ha-
3HAYEHUIO aJJIepreH-Crenn(puIecKoil IMMYHOTEpaIIny,
a TaKke MaKCUMaJlbHO WHAMBHIYalU3WPOBaTh Jiede-
wue [1, 17, 21, 27, 32, 36].

Tepanusa 6ponxuaabHoii actMbl. HoBoe Hampas-
JIEHHEe

Octpyro mpobiaeMy B aCTMAJIOTHH COCTABIISCT Ts-
xenoe Tedenne bA. Tspkenas actma, ompezaensiemast
kpurepusimu ERS/ATS kak actma, TpeOyromias dcka-
Januu 10 S5-W CTYNEHU MEIUKAMEHTO3HON Tepamuu
(Beicokme no3el MKC B coderaHum co BTOPBIM KOHT-
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POIMPYIOLIMM CPEACTBOM /I JIOTIONHUTEIBHON Te-
parnuell CUCTEMHBIMH KOPTUKOCTEPOUIAMHM) IS TIOJI-
JEpKaHUsT KOHTPOJISA, WM acTMa, KOTOpas OCTaeTcs
HEKOHTPOJIIMPYEMOH, HECMOTpPS Ha HWCIIOJb30BaHHE
MpernapaToB, PEKOMEHIOBAHHBIX B 00beMe 5-1i CTyTIeHU
tepanuu BA. [loOounbie 3¢hdexTsl n3-3a ypesmepHOn
TEeparil KOPTUKOCTEPOMAAMH (YacTo B pe3yibrare
KOMOWHHPOBAHHON HA3aJIbHOHN, HAKOKHOW W/WJTA WHTa-
JISIUOHHON Tepanuy) MPU3HAHBI OCHOBHON MPUYMHOMN
OTPOMHBIX 3aTpaT B 3[paBooxpaHeHur. ONTUMU3ALNN
TEpaluu TSHKEIOH acTMBI (TO €CTh COKPAIICHHUIO HC-
TIOJIb30BAHNS CTEPOUJIOB) B TIOCIEIHHUE ACCITUICTHS
yAENsAeTCs 3HAYNTENIbHOE BHUMAaHHWE C MCIIOIb30Ba-
HHUEM IeJICHANPABICHHBIX MOAX0A0B (OMOIOTHYEeCKHX
nperaparos) [9, 24, 35, 38].

['MOKOKOPTHKOHUIIBI B OCHOBHOM  HUCIIOJIB3YIOTCS
Ha BCEX OJTamax JIEYeHUs acTMBl. B cOOTBeTCTBHH
C OIOCPEI0BaHHBIM TTOJIaBIIEHIEM CTEPOUIaMH TTPOIYK-
un utoknHOB Th2-kinetkamu BA B HacTosiiiee BpeMs
CUMTACTCS KOHTPOJIIMPYEMBIM 3a00JIeBAaHHEM, YIUTHIBAS
3pPEKTUBHOCTh M 0€30TaCHOCTH TEpalui Ha OCHOBE
UKC. Opnaxo mpumepHo 10 % mnammeHTOB ¢ acTMOit
HEa/IeKBaTHO pearupyroT Ha CTEPOUAbl U JpyTHE Cy-
HICCTBYIOIME TEPAECBTUYCCKUE CpeAcTBa [24].

HauenuBanue Ha akKTUBHUPOBAHHBIE KJIETKH, YCTOM-
YUBBIC K JICYCHHIO CTEPOHJIAMHU, MOXKHO pacCMaTpu-
BaTh KaK MHOTOOOEIIAIONIYIO CTPATETHIO ISl PEIICHHS
npo0IieM, KOTOpbIE MPOIOIIKAIOT MPEMSITCTBOBATh (-
(heKTUBHOM Tepanmuu acTMBbI.

HemaBHOo oOHapyeHa TIOBBIIICHHAS 3KCIIPECCHUS
nepeHocurka aMuHOKUcIoT L-tuma (L-typeamino-acid-
transporter — LAT1) B akTuBHpoBaHHBIX T-KieTkax.
LAT1 perynupyeT BKJIIOYEHHE Pa3IMYHBIX HE3aMeHU-
MBIX aMHHOKHCJIOT B KJIETKH, HOTCHIUAIBLHO CHOCO0-
CTBYS Pa3BUTHIO JJIEPTUIECKOTO BOCIAJICHHUS, OTIOCpe-
nmoBanHoro T-kierkamu. Co3manme mHTHOMTOpa LATI
TO3BOJINT HCIIONB30BaTh TMpernapar B JiedeHWH DA,
BKJIIOUasi CTePOUI-PE3UCTEHTHBIE SHIOTUIHI [22, 29].

brnaromapst pa3paboTke W BHEAPEHHIO HOBBIX aHa-
JUTHYECKAX TOJXOJ0B IS OIEHKH OMOJIOTHYECKUX
mpo0 (aHaTU3 MHKPOOHMOMA PECIHpPATOPHOTO TPAKTA,
SNHUTCHETHUECKUX (DAKTOPOB) W HOBBIX OMOCTATHUCTH-
YECKUX METOJOB yAAJIOCh YCTAHOBUTH Pa3iUYHbBIC JH-
norunsl BA: aronnueckoi/Hearonnueckoil BA u n03u-
HOMIbHOW/Hed03nHOGUIBEHOW BA. B dopmMupoBannn
HeaTonnyeckoil BA MoryTt yyacTBoBaTh HE OJIMH, a He-
CKOJIbKO JHIOTHIIOB. B ocHoBe T2-THma acTMmbl Jie-
JKUT aKTUBHOE BoBiieueHHE Th2-KIETOK M IUTOKWHOB
2-ro tnna, Bkmrodas 1L-4, IL5 u 1L-13, BRI3BIBAOIIAX
nepexioueHne Ha kinacc IgE, pexpyrupoBanue 303u-
HO(WJIOB B OYard BOCHAJICHHS W MPOAYKIHIO CIIH3H.
IgE-onocpenoBannas akTuBaIys TYYHBIX KJICTOK SIBJIS-
€TCsl KJIIOYEBBIM KaCKaJOM, BBI3bIBAIOLIUM ajiepruye-
ckue peakuuu [11].

B nononmuenue k knerkam Th2 Obu1 uaenTudUIUpO-
BaH JIPYroil KJIETOYHBIH MCTOYHHWK IIUTOKHMHOB THIA 2:
aJJIEPTeHbl, 3arps3HUTETN W MUKPOOPTaHW3MBI, CTH-
MYJIUpPYIOIUe OpOHXUAIBHBIC JIHUTEIUAIbLHBIC KIICT-
K K BbIcBOOOXKAeHMI0 [L-25, IL-33 u cTpoManmbHOTO
mumdormnostuHa Tumyca (TSLP), koTopeie akTUBHPYIOT
BpoXx/IeHHBIe JInMpounaHbie kKiaeTku rpymmsl 2 (ILC2)
1, B CBOIO OYepe/b, CIIOCOOCTBYIOT BHEICBOOOXKICHHUIO
IUTOKUHOB THIa 2. B otinuue ot kinerok Th2, crepou-
JIbl HE3HAUUTENbHO nojasisiior ILC2-onocpenoBannyo
MPOAYKIHUIO IIUTOKUHOB 2-TO THIA. DTH PE3YJIbTaThI
COTIACYIOTCS CO 3HAYUTEIBHON 3PPEKTHBHOCTHIO OHO-
MpenaparoB B OTHOIICHHN IIUTOKWHOB THIIA 2 y TIAIU-
€HTOB CO CTepOMIOPE3UCTEHTHOM acTmoi [25, 30, 37].

OHA0TUN, OTIAYHBIA OT T2, OTHOCHTCS Kak K Ta-
[UEHTaM C HEHUTPOPHUIBHBIM, TaK U MaJIOTPAHYJIOIH-
TapHBIM BOCTAIHUTEIHHBIM TMATTEPHOM JBIXaTeIbHBIX
myTeit. JleTckas actMa GheHOTHIHMUYECKH Oojiee pa3Ho-
o0Opa3Ha ¥ MMEET CIIOKHYI0 NMaToQU3U0IOrHI0. ACTMa
¢ mpeoOnasaHueM HeHTpoduinoB — Haubomee TsKe-
TeId (DEHOTHUT Y JIETeW ¢ TUIOXOW peakimel Ha KOpTH-
koctepouasl [38]. MeHbIle W3BECTHO O OMOMapKepax
MaJOTPaHyJIOIUTAPHOW acTMbl. Poimb OGuoMapkepoB
B OHJIOTHUIE, OTIIMYHOM OT THHNa 2, €lle MPeICTOUT
MOJIHOCTBIO BBIACHUTH [24, 34, 38].

Cyo6nomynsmun Th-ki1eTok, KOTOpble TPOXYIHPYIOT
[UTOKUHBI, OTIIMYHBIC OT 2-TO THIIA, TAKIKE MOTYT CIO-
COOCTBOBATh Pa3BUTHIO aJUIEPTHUECKOTO BOCIAJICHUS
0e3 HakomeHus so03uHoduinoB. Knerku Thl7 Bosme-
YeHBI B MMATOJIOTHUIO aCTMbI, OTIUYHYI0 OT T2, mocpen-
crBoM mipoaykuuu 1L-17A, IL-17E u IL-22. beuio mno-
kazaHo, 4rto IL-17A akTtuBupyeTcs B HbIXaTeIbHBIX
MyTSIX U MOKPOTE MALUEHTOB C aCTMOU CpeiHeu U Ts-
xkenol crenenu. IL-17A cTUMyaMpyIOT OpOHXHAJb-
Hble (GUOPOOIACTHI K MPOAYKIUHU MPOGUOPOTHUECKUX
[IMTOKMHOB W HETIOCPEJCTBEHHO MOBBIMIAIOT COKPATH-
MOCTh TJIQJKOM MYCKYIaTyphl IBIXaTENbHBIX IyTeH.
[IpumeuarenbHO, YTO J€YEHHE CTEpOMIaMU He Ioja-
Bisier Thl7-omocpenosanusie otBeTsl [10, 33].

[loaToMy B KauecTBe HOBOW CTpATETHUH JICUCHHS
CTEpOHIOPE3UCTEHTHOMN acTMbI OBITO MCCIEI0OBAHO TI0-
TEHIIUALHOE HUCIIOIB30BAHUE aHTUTEN POTUB IL-17A
u ero penenrtopa. Tak, mpemnapar Opomaiymad, MOHO-
KIIOHAJIbHOE aHTHUTENI0 K YEIIOBEYECKOMY pelenTopy
IL-17, omobpenHOe s JIEYCHHUS OJAMICYHOTO IICO-
puasa CpenHeW W TSDKEJIOW CTENEHH, HE CMOI Mpoje-
MOHCTPUPOBATH BBICOKYIO 3()()EKTHBHOCTD Yy TMaIlcH-
TOB C aCTMOMW CpPEJHEU WU TAKEIOW CTENEHU B IEPBOM
KIIMHUYECKOM HCIBITAHWHU; OIHAKO CIIEAYyeT paccMo-
TPETh BO3MOXKHOCTH MPOBEJCHUS JTATHHEUIINX HCCIIe-
JIOBAaHUH C aneKBaTHBIM HaOopoM mamueHToB ¢ Thl7-
KJIETOYHO-3aBUCUMBIM 3HA0TUIIOM [13].

Actma He T2-TMma BBI3BIBACT OCTPYHO HEOOXO-
JIIUMOCTb B TIOMCKE TOTEHIIMAIBHBIX MHUIIEHEH s
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JIEKapCTB, TOCKOJBKY TaKH€ MaIlMeHThl JEMOHCTpPHU-
PYIOT CHW)KEHHBI OTBET Ha TEparuio, HallEIeHHYIO
Ha IIATOKUHBI 2-TO THIIA.

[IpoxoauT KIMHUYECKOE WCIBITaHWE Tpenapar
JPH203, xoropbiii MoxeT S(PQPEKTHBHO TONABIATH
BBI3BAHHYIO AJUIEPI€HOM T'HIIEPPEaKTUBHOCTH JIbIXa-
TenpHbIX nyTed W Hoca. JPH203 rtaxxe mnonmaeusier
npoayknuio IFN-y akTtuBupoBaHHbIMU T-KjeTKamMu
4eloBeKa, 4To CBHUIETEeNbCTBYeT 00 ywactmn LAT1
B JPYTHUX MEXaHHW3Max YCTOMYMBOCTH K CTEpOMJIaM.
dapmakonornueckoe uHruOupoBanue LAT1 — »st10
HOBasi MHOTOOOEIIAroIiasi CTpaTerus KOHTPOJS all-
JIEPTUYECKUX W BOCHAIHMTENBHBIX 3a0ojeBaHuii. He-
00XOIUMBI JajbHEHIINE YITyOJIeHHBIE UCCIIEeOBAHMS
JPH203, Brxutouass usydeHue ero 3(QPEKTHBHOCTH,
(apMakOKMHETUKH W JIEKAPCTBEHHBIX (OPM IS
YCTaHOBJIECHHS MOTEHIIMAIFHOTO TPUMEHEHHSI DTO-
ro mpemapara B Tepanmud TPYAHOU3ICUYUMON aCTMBI
[16, 22, 29].

EBporneiickoe areHTCTBO MO JEKapCTBEHHBIM CPE[-
CTBaM OJOOpPWIIO HECKOJIBKO OHMOIOTMYECKHX TIpera-
paroB JUIA JIeYEHHUS pPa3NUYHBIX aTOMHMYECKHUX pac-
CTPOMCTB: IyNHIyMaO-MOHOKJIOHAJIFHOE  aHTHUTEIO
IgG4 genoBeka, HarIpaBIEHHOE MPOTUB O-LEMH PELeH-
topa IL-4; Tpu nponykra npotus IL-5 (Menonuzymao,
pecimm3ymab u OGenpammzymad) [6, 9, 35].

Opnnako BbIOOp OWOMpeEnaparoB IS JETeH, HyX-
JAIOIIUXCS B Tepalmuud B o0beMe S5-U CTymeHu, orpa-
HUYEH 3 mpenapaTtamu: OMajJu3yMaOoM, AyImHiIyMadoM
1 METoJIN3yMadoM.

K.J. Flores m coaBt. [19] 3asBHiaM, YTO BITOJIHE
BEPOSATHO, YTO OMoTpenaparsl CTaHYT albTepHATHBOM
ofepalyy Ha ma3yxax MpH XpOHUYECKOM PUHOCUHYCH-
T€ C IOJIMIIO30M HOCA, KOTOPBIA CTAaHOBUTCSI YacCTHIM
COITyTCTBYIOIIIAM 3a00JIEBAHUEM TSKEIIOW acTMEI.

EBporeiickas akajemus ajljeproyiorud U KIWHUYe-
ckoit ummynosorun (European Academy of Allergy &
Clinical Immunology — EAACI) HegaBHO BBIyCTHIIA
CBOM PEKOMEHJALUU 110 HCIOJIb30BAaHUIO OHOJIOTHYE-
CKUX TIPETIapaToB MPH THKEION acTMe. PexomeHmamm
cnenytot monxony GRADE ms kakmoro 3a0oiieBaHus
n Kaxgoro ucxona. Kpome Toro, mpezanaraercs anuro-
PHUTM YIIPaBJICHUs 3a UCIOJIb30BAHUEM OMOIOTHYECKIX
npenaparoB B kiunuke [13, 18, 29, 35].

B xauecTBe 0CHOBHOTO OymyIiero HampaBIeHUS Jie-
YeHHS TAlMEHTOB C aJUIEPTHYECKUMH 3a00JIeBaHUSMHU
paccMaTpuBaOTCs TOJIXO/IbI, UCIOJB3YIOIINE TeHHYIO
tepanuio [39]. B Bakumne PVXI108 wucnonb3yrorcs
(parMeHTHl Oenka ajiepreHa, CreluaibHO CKOHCTPY-
HMPOBAHHBIC TAaKUM 00pa30M, UTOOBI, M30eTast BIUSHUS
Ha Ty4Hble KJIETKA W 0a30(Wibl, CHU3UTH YYyBCTBH-
TEJILHOCTh UMMYHHOU cHUCTeMBbI. BakuuHa nccnenosa-
Ha Ha 0e30MacHOCTb, U cevac WAET OYepeTHON Tam
KIIMHUYECKUX HCIBITAHUH.

3AKNIOYEHUE

B 3akiroueHre MOXKHO OTMETHTH, YTO 32 TOCIEN-
HEe ACCATWIETHE OTMEUCH HEOOBIYalHBIM TIporpecc
B PACKPBITUH KJIETOYHBIX M MOJICKYJSPHBIX MEXaHH3-
MOB HMMMYHHOW perymsiguu. CerogHs 0COOCHHOCTH
aIeprul U KIMHUYECKOM HMMMYHOJIOTUH SIBIIAIOTCA
YacThIO MPEIM3UOHHON MEIUIINHBI, KOTOPast pa3aesseT
00J1e3HN Ha KOHKPETHBIE TTOJMHOXKECTBA M JUArHO3HI,
Ha HOBBIE BapHaHThl TAPTETHOW TEpaIrvu, Takue Kak
OMONIOrHYECKUE TIpernapaThl U Majible MOJeKybl. [Ipu
pa3paboTKe JIeKapCcTB B HACTOALIECE BpPEMs MPOMCXO-
JTUT TIepeXo] OT NCTIOIh30BAHNS XUMHUECKHUX BEIIECTB
K OmonornyeckuM. B mpomsie necsatunetuss He ObLTO
3HAYUTEIBHBIX MPOPHIBOB B JICUEHUU MAIIUEHTOB C all-
JEPTUYEeCKUMHU 3a00NIeBaHUSIMH, HO CErofHs Halio-
JTaeTcsl yCIieX OT MPUMEHEHHWS OCHOBHBIX OMOJIOTHYe-
CKHX TIPETIapaToB M HOBBIX METOIOB HMMYHOTEpAITHH,
crennUYHBIX JUIsl aJUIepreHoB. BakHble Oymyinue
HanpaBlieHHs MCCIeNOBaHUK OyIyT BKIIOYATh JOMOJN-
HUTEJIbHbIC M3BICKaHMS B pa3pabOTKe HOBBIX OHMOIO-
THYECKHUX MperaparoB, TeHHOH, MMMYHHOH Teparmun
C TIPUMEHEHNEM OMHKC-TEXHOJIOTHH.

OOMONMHNUTENbHAA NHOOPMAL NS

Bkuaan aBropoB. Bce aBropbl BHEC!IH CyLIECTBEHHBIN
BKJIAJl B pa3pabOTKy KOHIENIMH, MPOBEACHHUE HCCIIEIO0Ba-
HUSL M TIO/ITOTOBKY CTaThU, MPOWIN U 000pMIN (PHUHATBHYIO
BEPCHIO Tepe]] MyOnuKamuei.

Kongankr uHTepecoB. ABTOpHI AEKIApUPYIOT OTCYT-
CTBHE SIBHBIX W TOTCHIMAIBHBIX KOH(IMKTOB HWHTEPECOB,
CBSI3aHHBIX C MyONUKaIMeld HacTOSIIEH CTaTbu.

Hcrounuk ¢QuHaHcMpoBaHus. ABTOpPBl  3asBISIOT
00 OTCYTCTBMHM BHEIIHETO (PMHAHCHPOBAHMUS IPU IIPOBEJIC-
HUU UCCIIEIOBaHUS.
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SHOOMETPUO3 N ALEHOMMO3: OBLWUE YEPTbI N PA3NTUYNA

© B.A. lepsabuHa, T.B. bpyc, C.C. Mopsees

Cankr-lMeTepbyprckuit rocynapCTBEHHbIA NeAUATPUYECKuit MeauUmMHCKuiA yHuBepceuTet, CaHkT-letepbypr, Poccus

Ana yumuposaHusa: [epsabuHa B.A., Bpyc T.B., Miopsees C.C. IHAOMETPUO3 U afeHOMMO3: obLume YepTbl U pasanuma // Meamnatp. —
2022. -T. 13. = Ne 5. — C. 81-97. DOI: https://doi.org/10.17816/PED13581-97

JHLOMETpPUO3 U alEHOMUO3 — 3a60/IeBaHMUS TMHEKONOMMYECKOro Npoduns, NpeacTaBnsiowme coboi 3KTONMUI IHLOMETPHO-
WIOHOWM TKaHW U O0/F0€ BPEMs CYMTABLUMECS Pa3HbIMU MPOSBAEHUSIMU €OMHOMO mpouecca. JIvib HefaBHO Y4YeHble Hayanu
BbIABUraTb TEOPUU O HEOLMHAKOBOM MPOMUCXOXAEHUM STWUX MaTonoruid. MNpu 3HOOMeTpMo3e cimsucTas 060104YKa MaTKK
pacnpocTpaHsieTcs 3a ee npefefibl — B OCHOBHOM, Ha SIMYHUKM, dansonueBbl TpyObl M MOYeBOM My3bipb. Mpu afeHoMuUO3e
y3/ibl MPOPACTAOT B MbILWEYHYH CTEHKY MaTKU M YTOMLWAOT ee. 3a Npeaesibl MaTkM OHW He BbixoasaT. 06a cocTosHus MoryT
BbI3bIBaTb CWUJbHYI 60/b M3-32 MECTHOrO BOCMANEHMs, OTEKA M 0Opa3oBaHWs cnaek B GprOWHON NonocTu. EAMHCTBEHHDIN
HaLeXHbli cnocob NoATBEPAMTb AMArHO3 3HAOMETPMO3a — MHBA3MBHAsS LMArHOCTMYECKasl NanapocKonus C noc/eayoLei
6uoncueit obpasua TkaHel. HanpoTuB, yBENMYEHHYIO MATKY C Y3/1aMU alEHOMMO3a MOXHO OLLEHUTb AaXKe Npu 06bIYHOM OC-
MoTpe, 1 Ha Y3U unu MPT oHM BU3yanu3upytoTcs oTyeTiMBo. OUEBMAHO, YTO, HECMOTPS HA pasfiMumne NaToPU3NONOrMYECKUX
M MONEKY/SIPHBIX MEXAHU3MOB, 3HAOMETPUO3 U AAEHOMMO3 UMEIOT CXOXME MPUUMHBI BO3HUKHOBEHMS, KIMHUKY U BIUSIHUE
Ha PenpoLyKTUBHYK CUCTEMY XEHCKOIO OpraHuW3Ma, YTO 3HAUMTE/IbHO 3aTPYAHSIET Kak AMArHOCTUKY, TaK U JIEYEHUE ITUX
3abonieBaHui.

B 0630pe npuBeaeHa CpaBHUTE/IbHAS XapaKTEPUCTMKA SHAOMETPUO3a M alEHOMMO3a MO PACMPOCTPAHEHHOCTH, 3TUOIOTUH,
naToreHesy, KJAMHUYECKUM MPOSIBNIEHUSM, BAUSHUIO HA BEPTUIBHOCTD U MO 3KCMEPUMEHTASIbHOMY MOAEIMPOBAHUIO, MONY-
UEHHas M3 OTEYECTBEHHbIX U 3apyBeXHbIX UCTOYHMKOB.

MoHWMaHWe NaTohM3NONOrMU aAEHOMMO3a M SHAOMETPUO3a OTKPLIBAET AOMONHUTENbHbIE BO3MOXHOCTU AN AMATHOCTUKM,
npodunakTUKK U neveHns. PazpaboTka HOBbIX METOAOB AMATHOCTUKM, OCHOBAHHbIX HA COBPEMEHHBIX BbICOKOTEXHOIOMUYHbIX
MeTo[ax, MO3BOJIUT HAa AOKIMHMYECKOM CTaauWM M B KpaTyailme CPOKM YCTaHaBAMBATb AMArHO3, NporHo3vpoBaTth 3abosne-
BaHWe M NPOBOAMTb afEKBATHOE JIeYEHNE B 3aBUCMMOCTM OT MMCTONOTMUYECKOM KapTUHBI.

Kntouesbie cioBa: 3HAOMETPUO3; aAEHOMMUO3; IKTOMUSA SHAOMETPUS; MOAENUPOBAHUE; KPbIChbl; HEPTUIBHOCTb.

Moctynuna: 17.08.2022 Opo6peHa: 14.09.2022 Mpuuara k nevatu: 28.10.2022
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ENDOMETRIOSIS AND ADENOMYOSIS: COMMON AND DISPARATE FEATURES
© Viktoriya A. Deryabina, Tatiana V. Brus, Sarng S. Pyurveev
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For citation: Deryabina VA, Brus TV, Pyurveev SS. Endometriosis and adenomyosis: common and disparate features. Pediatrician
(St. Petersburg). 2022;13(5):81-97. DOI: https://doi.org/10.17816/PED13581-97

Endometriosis and adenomyosis are diseases of the gynecological profile, which are ectopic endometrioid tissue
and have long been considered tangible manifestations of the process. Only recently have scientists begun to put
forward a theory about the unequal origin of these pathologies. In endometriosis, the lining of the uterus extends
beyond it, mainly to the ovaries, fallopian tubes, and bladder. With adenomyosis, the nodes grow into the muscular
wall of her uterus and thicken. They do not go outside the uterus. Both conditions cause severe pain due to local
inflammation, swelling and adhesions in the abdominal cavity. The only reliable way to identify the diagnosis of
endometriosis is invasive exploratory laparoscopy with biopsy of tissue samples. In contrast, an enlarged uterus with
adenomyotic nodules can be assessed even on routine examination, and on ultrasound or MRI they are visualized
in the report. Obviously, despite the high frequency of pathophysiological and molecular mechanisms, endometriosis
and adenomyosis has rare causes, clinics and effects on the reproductive system of the female body, which signifi-
cantly reduces the risk and treatment of diseases.

The review provides a comparative characteristic of endometriosis and adenomyosis in terms of prevalence, etiology,
pathogenesis, clinical manifestations, effects on fertility and experimental modeling, obtained from domestic and foreign
sources.

Understanding the pathophysiology of adenomyosis and endometriosis opens up additional possibilities for diagnosis,
prevention, and treatment. The development of new diagnostic methods based on modern high-tech methods allows
us to assume a preclinical stage and identify the diagnosis, predict and carry out adequate treatment depending on the
histological picture.

Keywords: endometriosis; adenomyosis; endometrial ectopia; modeling; rats; fertility.

Received: 17.08.2022 Revised: 14.09.2022 Accepted: 28.10.2022

@ Tlegnarp. 2022.7. 13. Boin. 5 / Pediatrician (St. Petersburg). 2022;13(5) ISSN 2079-7850



OB30PbI /REVIEWS

83

OHJIOMETPHO3 U aJEHOMHMO3 — paclpOCTPaHEH-
HBIE BO BCEM MHpEe 3a00JeBaHHUS THHEKOJIOTHYECKO-
ro mpodmsa. O6a cOCTOSHHSI MaTOIOTOAHATOMHYIECKH
XapaKkTepU3yIOTCsl KTONMEW TKaHW SHAOMETpHus. JH-
JIOMETPHO3 — HaJIW4YMe SHJIOMETPHsSI BHE CIM3UCTOMI
o0omnoukn Tena marku [5]. CymecTByeT HECKOJIBKO
KITaCCH(HKAINNA, 110 OJHOW M3 KOTOPBIX SHIOMETPH-
03 TIoZIpa3zessieTcss Ha TeHUTaJbHBIN, C BOBICUYEHHEM
B MPOIECC OPraHOB MAJOro Tas3a, U 3KCTpareHUTalb-
HBIH, C PacIpoCTpaHEHHEM, B YaCTHOCTH, Ha OpraHsbl
OpromHoii monoctu [7]. Panee mox TepMuUHOM «re-
HUTAIBHBIA 3HIOMETPHUO3» OBUIO MPUHATO MOHUMATh
«aneHomuo3» [8, 9]. OgHaKo B MOCIETHUE TOIBI AKTHB-
HO paclpoCTPaHWIOCh MHEHHE, YTO aJeHOMHO3 HEoO-
XOIUMO paccMaTpuBaTh Kak OTAEIbHOE 3a00JIeBaHUE,
CYITHOCTh KOTOPOTO 3aKJIOYaeTCsl B PACIIOIIOKEHHUH
JKelle3 W CTPOMBI DHIOMETPHSI B TOJIIE MHOMETPHS
[10-12]. Hekoropble y4YeHBIE CUYMTAIOT yCTapeBIICH
NPUBEICHHYIO BhILIE KiacCH(UKAIHIO, TaK KaK ceifuac
TEPMHUH «3HIOMETPHO3» Haubojiee TOYHO BBIpAXKAET
TO, YTO paHbIe 0003HAYaIl TEPMHHOM «HAPYKHBII
TeHUTANBHBIA dHIOMETpHO3» [11, 12].

CormacHo COBpPEMEHHOH CTaTHUCTHKE, COuYeTaHHe
JIByX JaHHBIX COCTOAHMN y OJHOM MAallMEHTKU Ha-
omogaercst B 70-80 % ciyuaeB [13]. CymectByer
P MCCIENOBATENbCKUX pabOT, TOATBEPIKIAIOIINX,
YTO y TMAalMeHTOK C 3HIAOMETPHO30M aJeHOMHO3 00-
HapyxwuBaeTcss B 2,5 pasza yame. Ota uH(bOpMAaLUsL
MOXET CTaTh OCHOBOM MpEANONIOKEHUH O TOM, 4YTO
paccMOTpeHHbIe HO30J0THYecKre GopMbl — (HEeHOTH-
Bl OMHOTO 3a0ojeBaHus [4].

ANNMAEMUONOINUA

Ha ceromusiiauii AeHb SHAOMETPUO3 U aJICHOMHO3
3aHUMAIOT JIUPYIONINE MeCTa CpPeau TMHEKOJIOoTHYe-
ckux maronoruii. C KakJpIM TOOM YacToTa 3aboieBa-
eMocTH HeykJIoHHO pacteT [78—80]. PacmpocTtpanen-
HOCTH ajiecHoMuo3a kojeonercs ot 20 mo 25 % cpenu
JKEHILUH pPEeNpoayKTUBHOrO Bo3pacta [73-75]. Cpen-
HUH BO3pacT MAIMEHTOK C JAMAarHO30M «aJICHOMHO3)
cocrasisieT oxono 40 met: 24,4 % >KeHIIMH B BO3pacTe
40 net u crapiue, 22 % — monoxe 40 net. 1o pesymns-
TaraM TUCTOJIOTHUECKOTO aHalu3a Marephaja MarKd
MOCIIe THCTEPIKTOMHH PACHPOCTPAHEHHOCTh aJCHO-
Muo3a cocrapiuseT ot 5 1o 70 % (B cpearem 20-25 %)
[70, 71].

OnHa M3 MHTEPECHBIX OCOOCHHOCTEH, Ha KOTOPOH
paHee aKIEHTUPOBAJIM BHUMAHUE CHEIHATUCTBI, —
JIEBYIIIKH TIOAPOCTKOBOTO Bo3pacra (mmaame 20 Jer)
1 TIOKWJIBIC JKCHITUHBI (cTaprie 60 jeT) mMmenn Omm3-
KyIO K HYJEBOH CTaTHCTHKY 1O 3abosieBaeMocTH [81].
B Hactosiiee Bpems Bce dalie Bpaud OOHApPYKHBAIOT
Cllydyal TOAPOCTKOBOIO 3HAOMETPHO3a/alcHOMHO03a
[6, 76, 77]. CTOoUT ymnoMsiHyTb, YTO MHOTHE CIy4yau

aJICHOMHO03a BBI3bIBAIOT CJIIOXKHOCTH IPH CTATUCTHYEC-
CKOM ydeTe, B TOM YHCIIE U 3a CUeT coueTaHus 3aboire-
BaHUS C JPYTUMH THHEKOJIOTHWYECKUMH TaTOJIOTHSIMH
[70, 72, 73, 82].

DOHnoMmeTpuo3 Berpedaeres y 5—10 % sxeHckoi mo-
nymsiuu [70]. K cokanenuro, mopapmsitoniee O0Jb-
MIMHCTBO TYOJUKAIMHA, MTPEIOCTASIONINX CTATHCTUKY
o SHAOMeTpro3y B Poccnu, paccMaTpuBaroT AMAarHO3
«aJICHOMHO3» KaK YacCTHBIA Cjy4ail OCHOBHOTO 3a00-
JICBaHWUsI, TIOATOMY IIOJUIMHHBIC JIAaHHBIC PACCMOTPETh
HE TMPEIOCTABIISCTCS BO3MOXKHBIM.

DNHUIEeMHUONIOTHYeCKH JBa 3aboseBaHusi 00beIu-
HEHBI OJHMM OOCTOSTEIIBCTBOM: YETKYIO CTATHCTHUKY
3a00JICBAEMOCTH KaK B Cllydae 3HJIOMETPHO3a, TakK
U B Cly4yae aJeHOMHO3a B COBPEMCHHBIX peallusix
YCTaHOBUTH Henb3s. HecMoTpst Ha TO 4TO TO BCcemy
MHUpPY OTH 3a00NeBaHUS CYMATAIOTCS OJHMMH W3 Ca-
MbIX PacHpPOCTPAHCHHBIX B T'MHEKOJIOTHH, H3-3a He-
JIOCTaTOYHOW M3YUYEHHOCTH TATOJOTUM BO3HUKAIOT
TPYIHOCTH KaK TpPH CTaTUCTUYCCKUX YYeTax, TaK
W TpU JuarHocThke. Ha JaHHBII MOMEHT He cylie-
CTBYeT €OWHBIX KpPUTEpHEB ITOCTAHOBKH JHAarHO3a
MpY TIOMOIIM HEWHBA3UBHBIX MeETON0B. OQuepenHoit
TPYIHOCThEO HA IYyTH K JOCTOBEPHOW JIMAarHOCTUKE
BBICTyIIa€T MHOTOOOpa3ue CUMITOMOB, B TOM YHCJIE
Hecrnenduuecknx. HempaBunbHas TakTHKA JEYSHHS
BBI3bIBACT OCJIOKHCHHMSI W TaK HEMPOCTOTO IO Teue-
HUIO 3a00JIeBaHUs, MPUBOJUT K €ro MPOrpeccupoBa-
Huto. [lo JaHHBIM HCCIEIOBaHUN, aHATH3UPYHOIIUX
paboTy Bpadell, 3HAaHWS MHOTHX CIEIHAJIHCTOB O JIaH-
HBIX MaTOJIOTHUAX OKa3aj¥Ch HEIOCTaTOYHBIMU. B Xoze
ompoca 63 % Bpaueil oOmel MpaKkTUKK MPHU3HAINCE,
YTO WCHBITHIBAIOT TPYIHOCTH B MOCTAHOBKE JMarHo3a
Y TOCJCIYIOIIEM JICYCHUU OOJBHBIX IHIOMETPHO30M.
Henocrarounass ocBeIOMJIEHHOCTh O CHMITOMAax 3a-
OoyeBaHMsl MPUBOJUT K HETMPABWIHHON THATHOCTHKE
0e3 HCIIOJIb30BaHMSI YJIBTPA3BYKOBOIO HCCIICIOBAHHUS
M MarHUTHO-pe30HAaHCHOHM Tomorpaduu. Kak cruen-
CTBHUE, aJICHOMHO3 W JHJIOMETPHO3 CTAHOBSTCS IaTO-
JIOTOAHATOMHYECKUMHU JTHATHO3aMH, B TOJABIISIONIEM
OOJIBIMMHCTBE CIyYeB OOHAPYKECHHBIMH ITOCJIC THCTE-
pakromuu [70, 75, 77-80].

UCTOPUSA PA3BUTUA NPEACTABNEHUN
O MPOUCXOXOEHNU SHOOMETPUO3A
M ADEHOMMO3A

DHIIOMETPUO3 M aJCHOMHO3 CUHTAIUCH EIUHBIM
3aboneBanreM Jio Hadana XX B. [17]. [Ipexne yem
ONHCaTh KJIMHUYECKUE TPOSBICHUS W TPEAJIOKHUTH
BapHaHThl XHPYPTUYECKOTO JIEYCHHS aJICHOMHO3a,
kaHazckuii rurexosor T.S. Cullen oauH U3 nepBBIX
BBIIBUHYJI TEOPHUIO MPOUCXOXKIACHUS 3TOro 3aboJieBa-
Husa. OH MOPEANoNOKUII, YTO CTPOMa M Kelle3bl IHIO0-
METpHS MOTYT IIPOHUKATH B TIOICKAIUN MHOMETPHH.
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Teopus peTporpagHoit MeHCTpyauuu /
Retrograde menstruation theory

Martka B Hopme /
Normal uterus

Puc. 1.

Martka ¢ 3HAOMeTpuo3om /
Uterus with endometriosis

O6bsICHEHME MPOUCXOXKAEHUSA IHAOMETPUO3a MpuU No-
MOLLM TEOPUU PETPOrpasHOi MEHCTpyaLuu
Rationalizing the origin of endometriosis retrograde
menstruation theory

Fig. 1.

Tem HE MeHee ero COBpEMEHHUKH OCIIApUBAN JaHHOE
3aKJIIOYCHHE, TaK KaK CUMTAJId, YTO IaTOreHEe3 COCTO-
UT B CMEIICHUU Me30He(PaIbHBIX MPOTOKOB, SIBIISIO-
IIUXCS 3aKJIaJIKOW SHAOMETPHs, BO BpeMsl 3MOpuore-
He3a. DHIOMETPHATLHOE TTPOUCXOKICHNE aICHOMIO3a
OBLIO yCTaHOBJIEHO Jinib B 1920-x romax [14, 19-21].
B 1925 1. BBOOUTCS TEPMHH «a€HOMHO3» JISl OIH-
CaHUs WMHBA3UU SHIAOMETpUs B MuomeTpuil. Cmycrts
2 rona, B 1927-M, BbLABUTAETCS TUIIOTE3a, MOATBEPXK-
JAromas pa3Indus TMaToreHe3a aJIcHOMHO03a W DHIO-
METpHO3a — TEOpHUS PETPOTPATHON MEHCTPYaIHH
[15, 17, 18, 22]. Dta Teopus, TakKe Ha3bIBacMasi UM-
TUTAHTAIMOHHOM, OOBICHSIET MTPOUCXOXKICHUE IHIOME-
TPUO3a W ABAAEMCA OCHOBHOU HA OAHHBIL MOMEHM.
OHa COCTOWT B TOM, YTO 3a CUET PETPOTPATHON MEH-
cTpyanuu ¢pparMeHTbl (QYHKIMOHAIBHOTO CIIOSl DHIO-
METpPHSI MOTYT MTPOXOJUTH B OPIOLIHYIO TIOJOCTh Yepe3
MaTOuYHBIe TPYOBI, TIOCTIE YeTO0 OTTOPTHYTHIE (pparMeH-
THI aATE3UPYIOTCS HA MOBEPXHOCTH OPIOIIMHEBI U TIPO-
HCXOIUT WX WHBA3WsS C TMOCIEMYIONIEH BacKysipH3a-
nuedl u (HOpMUPOBAHHEM HHIOMETPUOUHOTO Odara
[2, 16, 23, 24]. JlanHast TeOpus HAIILIA OTKIUK U MOy~
Yuia mupokoe pacrnpoctpanenne (puc. 1). Ilockombky
OHA He OOBSACHSCT MaTOreHe3 aJeHOMHO03a, JBE HO30-
JIOTHYECKHE (POPMBI CTAJIU CUUTATHCS HE CBSI3aHHBIMHU
JIpyr C JAPYrOM CaMOCTOSTEIbHBIMU 3a00JICeBaHUSIMU
[14, 15, 17, 25].

CoBpeMeHHOE THCTOJIOTHIECKOE ONpeiesicHIe afie-
HOMHO3a OBLTO TIPeIIoKEeHO Juib B 1972 . YTBepxk-
JIAJIOCh, YTO aJCHOMHO3 XapaKTepH3yeTcs «...J100po-
KauyeCTBEHHOM WHBAa3UMEW JHJIOMETPUS B MHUOMETPH,
npuBoAsANIeH K Mud(dy3HO YBEINYCHHON Marke, B KO-
TOPOM MHKPOCKOIIMYECKH OOHAPYKUBAIOTCS SKTOIH-
YeCKHe, HeOTUTACTUYCECKIE dHIOMETPHUATHLHBIC KEIIC3BI
U CTpOMa, OKpPYKEHHbIEC THIEPTPOPUPOBAHHBIM U TH-
MepIUIacTUYeCKUM MuoMmeTrpueM». llocne BBeneHus
ATOTO TepMHUHA 00a MOHATHUS OTTPaHUYHMINCh OKOHYA-
tensHO [3, 14, 27].

Hecmotps Ha pacnpocTpaHeHHOCTH 000uX 3a0ore-
BaHUH, OYEBHJIHO, YTO SHIOMETPUO3 BBI3bIBAJ OOJIb-
WA WHTEpEC Yy YUYCHBIX. OJTO OOBSICHSET JIYYIIYyIO
M3y4EeHHOCTh €r0 IaToreHe3a B CPaBHEHWHU C aJCHO-

muo3oM. [loaTomy menecoobpaszHo Oyner moapoOHee
paccMoTpeTh HH()OPMALIUIO, OCBEILAIOIIYIO TPOHCXOXK-
JCHHE IIOCIIEIHETO.

Takum 00pazoMm, B HacTosilliee BpEMsl CYIICCTBYIOT
JIBe KOHKYPHUPYIOIINE TEOPUH, OOBSICHSIOLIHNE TaTOTeHe3
aJICHOMMO3a: MeTarla3uyd M WHBarvHauuu [27, 28].

[lepBast mpeamonaraer, 4YTO aJCHOMHOTHYECKHE
[IOPa’KCHUs MOTYT BO3HHUKAaThb BCJIEICTBHE MeTarjia-
3UM CMEIICHHBIX AMOPUOHANBHBIX TUTFOPUIIOTEHTHBIX
OCTaTKOB (MIOJIJIEPOB MPOTOK) MU Au(PepeHInpoB-
KM B3POCIBIX CTBOJIOBBIX KJIETOK IHIOMETPHSI, KOTO-
pble MAMONATHYECKH ABMXKYTCS K MHUOMETPHIO, a HE
K QyHKIHOHATREHOMY clloio [27, 63, 64].

Kak u3BectHO, sHIIOMETpHIT OepeT HavYajIo U3 CIMB-
LIMXCsl apaMme30oHedpaabHBIX MPOTOKOB. Bo Bpems ux
CIIMSTHUSL HEKOTOPBIE KIETKH Pa3MEIIAIOTCsl B MHOMe-
TpUH, 9TO B OyayILIeM NPHUBOAUT K PA3BUTHIO aJEHO-
muo3a [56, 65, 66, 74]. Takum 00pa3oM, yxKe BO B3pOC-
JIOM MHOMETPHH SMOpHOHAJbHBIE MPENIIeCTBEHHUKN
MOTYT TpeTepreBarh METarlaCTUYeCKUe HM3MEHEHHS,
YTO W MPHUBOIUT K 00Pa30BAHUIO HKTOMMYECKON TKaHU
JHIOMETPHSI.

C npyrodl CTOPOHBI, B3POCIHbIE CTBOJOBBIC KIIET-
K1 00naaaloT MOoTeHuWanoM A audgepeHInpoOBKU
B (pyHKUMOHANBHBIA 3HIOMeTpuil. To ecTh Haxomsch
B 0a3zajbHOM 3HAOMETPUH, NPWIETAIOLIEM K MHOME-
TPHIO, OHH MOTYT TPOHUKATH B HIKEICIKAIIUH CIIOH,
nponudeprpoBarb u ITUPPEpEeHINPOBATECS B OYaru
ajieHomMuo3a [56, 67-69].

3a Bpemsl HCCIEJOBaHWH OBIJIO TMPEJIOKEHO He-
CKOJIBKO MEXaHH3MOB, KOTOpbIE MOTYT MHIYLUPOBATH
MepEeMEIEHHE B3POCIBIX CTBOJOBBIX KIIETOK YHIOME-
Tpus B Muomerpuid. OfMH W3 HUX JIKUT B OCHOBE
TEOPHUU TOBPEXKICHHUS M BOCCTAHOBJICHUS TKaHEH.

Konnenuust muBarmHanuu Oaszupyercss Ha Teopun
MOBPEXKJICHUS U BOCCTaHOBINeHUs TKaHel (Tissue inju-
ry and repair theory — TIAR) [27, 29-31]. CornacHo
9TOH TEOpHH, aCHOMHO3 — JTO PE3yJIbTaT WHBaruHa-
UK 0a3aJbHOTO CII0SI SHIOMETPHS B MUOMETPHI Yepe3
HN3MEHEHHYIO, MOBPEKICHHYIO WM OTCYTCTBYIOLIYIO
30HY coemuHeHUs (junctional zone — JZ) [34-36]
C TIOCJICAYIOIUM 00pa30BaHHEM IKTOMMYESCKHUX aJleHO-
MHOTHYECKUX MOPaKEHUH M MHAYLHPOBAHHEM THIIO-
Tpoun U aucPyHKIMU MuonwToB [32, 33].

Teopusi MOBPEXJIEHUS W BOCCTAHOBJICHUSI TKaHEH
OCHOBAaHA Ha HECKOJIBKUX MOCTynarax. IlepBslil U3 HUX
TOBOPHT O TOM, YTO MaTKa COCTOHUT M3 apXUMETPhI
U HEOMETPBhl — JIBYX (DMIIOT€HETUYECKH M OHTOTEHE-
THYECKU Ppa3iIMyHbIX ciioeB. Heomerpa — pacmono-
JKECHHAasl CHAapy’>KH 4acTb MUOMETPUS HEMIOIICPOBCKO-
r'o MPOUCXOXKCHUS. Pa3BUBaIONIAsICS M3 MIOJJICPOBBIX
IIPOTOKOB apXWUMeTpa BKIIIOUAET B ceOsi dHIOMETPHI,
30Hy coeanHeHus (JZ) u cyOBacKyNIspHBIA CIOH MHO-
MeTpusi. OHa ydacTByeT B mpoleccax npoiaudepanun
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1 1upPepeHINPOBKH SHAOMETPHUS U 00eCIIeYnBaeT Ie-
PHUCTANBTUKY MAaTKH Ha MPOTSHKEHUH MEHCTPYaJIbHOTO
nukna [40, 41].

BTopoii u TpeTuii noCTysnaTel KacaroTCs IEPUCTAIb-
TUKU MaTK{, €€ U3MEHEHHU U 3HAYC€HHH B PENpPOIyK-
muH. B kauecTBe perynsitopa COKpameHnd BBICTYHaeT
30Ha coeanHeHus (JZ), kak 4dacTh apxumeTpbl. OHa
UI'paeT PelIalollyl0 POjib B TPAaHCIOPTHPOBKE CIEp-
MaTo30M0B. Marke 30pOBBIX KEHIIMH BO BpeMd
MEHCTpyallud TPHUCYIa HU3Kas MepUCTaJIbTHUECKas
AKTHUBHOCTb, B TO BpeMs KaK y JKCHIIMH KakK C 3HJO-
METPHO30M, TaK U C aICHOMHO30M OHA yBEIMUUBAETCS
B /IBa pa3a, TO e€cTb HaOmIofmaeTcs TUIePIepUCTalb-
THKa/IMCTIEPUCTANBTHKA, CIIOCOOCTBYIOIIAs  PETPO-
rpagHoit MmeHcTpyanuu [17, 42—45]. T'unepnepucrains-
THKa/INCTIEPUCTANBTHKA MOTYT OBITH PE3yJIbTaTOM:
1) eunepacmpocenemuu, Tak Kak IIPH aJlCHOMHO3€
AKTUBUPYIOTCSI TEHBI, YYacTBYIOIIME B OHOCHHTE3€
actporeHoB [42, 49-51], u, kKaK clIeACTBUE, 2) yeenu-
YEHHOU KOHYEHmMpAayuu OKCUMoOyuHa, BBIPAOOTKa KO-
TOPOTO peryiaupyercs aib(a-peLenTopoM 3CTPOreHa
(estrogen receptor alpha — ER-a) [46—48].

Pesynbrarel uccnenoBanuii (hakTOpOB pUCKa aje-
HOMHO3a TOBOPAT O TOM, 4YTO 3a00JIeBaHHE MOXKET
HaOMOaThCsl KaKk y HEPOXKABLUIMX OKEGHIIMH, Tak
U Yy JKEHILIHUH, NepeHecmunx OepeMeHHOCTh. M3 3toro
3aKITIOYEHNST MOYKHO CJIENIaTh BBIBOA: aJICHOMHO3 MOXKET
OBITh CIIEICTBHEM KakK (pru3nvecKoi, TaKk U (PU3NOIOTHU-
4yecKkoll TpaBMbl. B maHHOM ciiyyae (pU3HOIOTHYECKOE
MOBPEKACHUE MOXKHO Ha3BaTh «ayTOTPaBMOW» HIIH
«MHKPOTPAaBMON» — IJIUTEIbHBIM IOBTOPSIOIINMCS
pacTsbkeHHEeM B XOJ€ THIEPIIEPUCTAIIBTUKH, MPUBO-
JUIIIAM K TTOBPEKJICHUIO MUOIUTOB M (huOpobi1acToB
TKaHu B 30He coeauHenus (JZ) [52, 53, 56, 57].
AyTtoTpaBmaru3anus MaTKd U 3amyck kackaga TIAR
paccMarpuBarOTCsl KaK OCHOBA NAaTOTCHE3a, B KOTOPOM
npocrarmangud E, (III'E,) urpaer nBosikyio poib.

TpaBmaruzanusi TKaHW WHIYLHUPYET BOCIAJICHUE —
MOBBIIIACTCSl dKCnpeccust nuHTepneikuna-1p (MJI-1P),
KOTOPBbIM  CIIOCOOCTBYET AaKTHBALMM LHKJIOOKCUIe-
Haszpl-2 (I1OI'-2). LOI'-2 — depMeHT, OTBETCTBEH-
HbI 32 CUHTE3 MpPOCTAIJIaHJWHOB B TOBPEXICHHOU
TkaHu. Ee cTUMynsuusi mpUBOOUT K 0Opa3OBaHHUIO
III'E,. III'E, oka3bIBaeT akTUBHUPYIOIIEE BIUSHUE HA
apomaraszy P450 u crmocoOCTByeT CHHTE3y CTEpOHIO-
TEHHOTO OCTPOTO PETysITOpHOTO Oenka (steroidogenic
acute regulatory protein — StAR), perynupyromiero
TPAHCIOPT B MUTOXOHJPHUU XOJIECTEPHHA B Ipolecce
CHHTE3a CTEPOMIHBIX TOPMOHOB (LIEMIOYKAa MpeBpa-
IIEHUH  «XOJIECTEPOJ — TECTOCTEPOH — CTPATUOI).
[ToBwimennas sxcnpeccust apomarassl P450 coBmecTHO
CO CTUMYJIALMEH CTEPOUJIOTEHHOTO OCTPOro peryss-
TopHOTO Oenka (StAR) nmpuUBOIUT K YBETHMUCHUIO BbI-
paboTKU 3CTpasnoia, OKa3bIBAIOILIETro MponnudepaTus-
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Microtrauma
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3aXuBlneHue
Proliferation and healing

TIAR mexaHu3Mm
TIAR mechanism

v
AxTuBaLMA Makpodaros A
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ZA®HO-a (TNF-0), A UN-1B (IL-1P) ER-B
v '\ y S®R A
LlOF-Z A anz A AcTtpaavon
COX-2 APGE, » “S " Estradiol
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Puc. 2. MNatoreHes apeHomuo3sa: TIAR-mexanusm. ®HO-a — dak-
TOp HeKkposa onyxonu a; UI-1B8 — uHTepneitkuu-1[;
LLOI-2 — umknookcureHasa-2; MNrE, — npocrarnanauH E,;
StAR — cTepoupaoreHHbIl perynaTopHblii 6enok; ER-a —
a-peuenTop 3cTporeHa; ER-B — B-peuentop acTporeHa
Pathogenesis of adenomyosis: TIAR mechanism. TNF-a —
tumor necrosis factor a; IL-1f - interleukin-1p;
COX-2 — cyclooxygenase-2; PGE, — prostaglandin E,;
StAR — steroidogenic acute regulatory protein; ER-a —
estrogen receptor a; ER-B — estrogen receptor 8

Fig. 2.

HbIe U 3aKuBIsAtonme dhheKTsl uepe3 Oera-pernenTop
acTporeHa (estrogen receptor beta — ER-B) [58, 59].
Taxum o00Opa3oM, mocie MOBPEXIECHUS B HOPMAJIbHOM
TKaHH MoxeT cuHTe3upoBatbes I1IE,, crmocoOcTByr0-
M pernapanyy ¢ IOMOIIbIO MpoIiecca, Ha3bIBAEMOTO
IOBPEkKIACHHE W BOCCTAHOBICHHE TKaHW» — COO-
crtBeHHo, Teopust TIAR (puc. 2).

UTOoOBI OXapaKTepHW30BaTh BOHCTBEHHOCTHL JCH-
creus III'E,, HyXKHO paccMOTpeTh €ro (QyHKIMIO
B Cly4ae xponuueckou eunepnepucmanvmuku. Co-
KpaTuTelnbHAas aKTHMBHOCTh MAaTKH 3HAYUTEIHLHO YBe-
JTUYMBAETCS TIPU TIOBBIIIEHUH YPOBHS Nieprdeprdecko-
ro IIT'E, [60, 61]. ITomumo 3TOrO, Kak OBLIO CKa3aHO
BBIIIIE, TIOBBINIEHHE JIOKaIbHOrO ypoBHs III'E, okasbi-
BaeT CTUMYJIMpPYIOIIEE IEHCTBUE Ha MEpUCTAJIBTHYE-
CKyI0 aKTHBHOCTHh B 30He coenuHeHus (JZ). Hamomu-
HAaeM, 3TO BO3MOYKHO 3a CYET ITOBBIIICHHOHN BHIPAOOTKH
OKCHTOIIHA BCJICJICTBHE CTUMYJISIIIMU aibda-perenTo-
poB actporena (ER-o) B ycrnoBusix rumepacTporeHe-
muu. llocTossHHAs THIIEPIEPUCTAIBTHKA HHTHOUPYET
3KUBJIICHHE W CO3/1aeT TOBBINICHHYIO JTUTEIHHYIO
Harpy3Ky Ha MHOIUTHI U (GuOpobdmacTel. Hempekpa-
HIaroIascs Harpyska sBJSeTCS TPEATNOCHUTKON IS
MUKpoTpaBMmaTuzanuu [46—48, 62], axkrtuBupyrouei
kackaa TIAR, B xone KOTOPOro MOBBILIAETCS KOHLEH-
Tpamusi dCTPaauoia, CIOCOOCTBYIONMIETO 3aKUBICHHIIO
gepe3 ERP um cTuMmynupyromero cokpamieHue depes
ER-a [61].

Takum 00pazoM, MOCPEICTBOM MeXaHH3Ma 00paT-
HOW CBSI3M, XPOHUYECKAs TUIIEPIIEPUCTAIBTAKA B 30HE
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coequHeHus (JZ) cHocoOCTBYeT noSMOpAOWUMCH
YUKIAM aymompaemamu3ayuy 1 yCUIIUBAeT WHBATHU-
HaIio 0a3albHOTO CIIOS SHIOMETPHUS B MHOMETPHH,
B KOHEYHOM HTOTC TIPUBOJIS K 8JCHOMHOTHYECKUM 0~
paxenusm [52, 54, 55].

CootserctBeHHo, MexanusM TIAR B orBer Ha ay-
TOTPaBMATHU3AIMI0 MOXET CITOCOOCTBOBAaTh MHTPAIIUU
(bparMeHTOB 0a3aJIbHOTO SHIOMETPHUS B MHOMETPHIA
[27, 40, 52, 56].

CymiectByeT Bepcusi, TOMOIHSIOMAS JaHHYIO TEO-
pUIO W YTBEpXJAMOIIasi, 4TO TEHEe3 aJlEHOMHOo3a 3a-
KITIOYAeTCS B OMOPUOHANLHOU UMY HOCHHAMANbHOLL
uHeazuHayuu 6a3anbHo20 3HooMempus. IDTO TPEATIo-
JIOKEHUE OOBSICHSCT Cllyyau BHYTPUYTPOOHOH | Tpe-
nyOepraTHoil 3aboneBaemoctu [37-39]. Ecth Taxke
BEPOSTHOCTh, YTO KIIETKH SHIAOMETPHUS MOTYT MHUTPH-
poBaTh HE TOJBHKO 3a cueT nedeKkTa 30HBI COeAMHE-
Hus (JZ). Ha mpoTsokeHMM TrecTanmMoOHHOTO Tepuoja
MHOMETPHI «ocnallieH» 3a CYeT O04YaroBbIX Hapylie-
HUM B MHOLHMTaX W HHTEPCTHLHAIBLHOTO OTEKa, YTO
MOXET OOJEerduTh TPOHHUKHOBEHHE KIIETOK OJHJOME-
TpUs B TOIUISKAITUi cioit [14].

®AKTOPbl PUCKA PASBUTUA SHOOMETPUO3A
M ADEHOMUO3A

DHIOMETPHO3 U aJICHOMHO3 JIO CHX IIOp CYHTAIOTCS
3a00JICBAHUSIMU C HE JIO KOHI[A BBISCHEHHOMN 3THOJIOTH-
eii. OJIHAKO BBIJIBUTAIOTCS TEOPUU O MHOTO(AKTOPHOM
MEXaHU3Me HX Pa3BUTHSL.

[lo pesymbraram uCCIIEIOBaHUM W CTaTUCTHYE-
CKHX 0030pOB, BEAYIIUMH (paKTOpaMH pPHCKa CUUTa-
FOTCS: TEHETHUYEeCKas NPeAPacIoIoKEeHHOCTh, TpaBMa-
TH3alUs B XOJE MPEAIICCTBYIONIMX MAHUITYJISIMA Ha
MaTKke (B TOM 4YHCIE KECapeBO CEYCHHE, XUpypruye-
CKUH abopT), BBIKUABIIIM, JICUEHHUE PaKa MOJOYHOU
JKEJIe3BI/IMIHUKOB TaMOKCH(EHOM, KypeHHE, BO3pacT
ot 40 mo 50 net, ype3mMepHOE BO3ACHCTBUE ICTPOTCHA
(paHHsIsT MEHapXe, KOPOTKHUE MEHCTPYalbHbBIC IHKIIBI,
preM KOMOWHHPOBAHHBIX OPAJBHBIX KOHTPAIICTITH-
BoB — KOK), nemnpeccusi.

Bo mMHOTHX mCclieoBaHUSAX OTIAEIBHOE MECTO Cpe-
1 (aKTOPOB PHUCKA Pa3BUTHUS SHAOMETPHO3A MPEIO0-
CTaBIIICTCS TEHETHKE. BBIJIO OTMEYEHO, YTO 4acToTa
BCTPEYaeMOCTH 3a00JIeBaHUsI B OJIU3KOPOJCTBEHHOM
Kpyry B 5-10 pa3 Beime, yeM B nomynsuuu [78].
HaiineHo HECKOIbKO T€HOB, HAJIMUKUE KOTOPBIX MOMKET
OBITh aCCOLIMMPOBAHO C Pa3BUTHUEM SHIOMETPHO3A.
Tem HEe MeHee JOCTOBEPHOTO BIHSHUS I10J0OHOTO
TeHETUYECKOTO MaTepuaia Ha (PEHOTHIHYECKUe Mpo-
SIBJICHUS TIOKa HE ToaTBepxkacHo [40].

CuuTaeTcs, 9To aICHOMHO3 MOXKET OBITH CITPOBOITH-
POBaH U3MEHEHHEM TOPMOHAJILHOTO ()OHA, B YaCTHO-
CTH, TIOBBIIICHHBIM BO3JIEHCTBHEM 3CTporeHa. To, 4ro
aJICHOMHO3 Yallle JUArHOCTUPYETCS Y KEHIUH B BO3-

pactrolt rpynne ot 40 go 50 meT (4ero Henb3sl cKa-
3aTh 00 DHJIOMETPHO3€E), MOXKET OBITH CIICACTBUEM JJTH-
TETBHOTO BIMSHUS TOPMOHOB Ha OPTaHU3M B TEUEHHE
)u3HH| [75, 81]. BpI10 BRISICHEHO, 9TO paHHEE MEHApXe
(mo 10-netHero Bo3pacTa), KOPOTKHE MEHCTpyalbHbIE
uukiel (MeHee 24 nHeit) u npuem KOK moBwimaroT
PUCK BO3HMKHOBEHUS aficHOMuo3a [1]. DT0 3asBineHue
TTOJITBEPKAAET CBSI3b MEXKIY BO3IEHCTBHEM ICTPOTEHA
U Pa3BUTHEM MaTOJIOTHYECKOTO MpOoIecca y AEBYIIEK
pasHoro Bo3pacta. TeM He MeHee HEOOXOIUMO yUUTHI-
BaTh TOT (KT, YTO PaHHEE HCIIOIH30BaHHE MPOTHBO-
3a4aTOYHBIX CPEJICTB paccMaTpuBajM Kak IMpoduiax-
TUKY 9HIOMETPHO03a/aJICHOMHO03a 3a CUeT MX CBOWCTBA
YMEHBILATh JUTMTEIBHOCTh U 00BEM MEHCTPYaJbHBIX
KpoBOoTeueHHHi. B HacTosiiee BpeMs: Bompoc o poiu
acTporeHHoro kommnoHeHTa B coctaBe KOK B mpo-
TPECCUPOBAHUN 3a00JICBaHUS BCE C€IIe OOCYXKTACTCS
[75, 78].

[TarmeHTKH, KOTOpBIE MOJTyYaaH JeYeHHe TaMOKCH-
(heHoM, 3HaUNTENBHO Yalie 3a00JIeBaal aJeHOMHO30M.
Takast B3aUMOCBSI3b OCHOBBIBA€TCSI Ha CIIOCOOHOCTH
TaMOKCcH(EeHa CBS3BIBATHCS C PEIENTOpPaMH ICTpPOTe-
Ha W, CTUMYJHPYsS HX, BBI3BIBaTh pa3pacTaHHe Kak
HOPMAaJIbHOM TKaHU DHIOMETpPUS, TaK M DKTONUYE-
ckoit [75].

BrusHue KypeHHs MOXHO paccMaTpuBarh C He-
CKOJIBKHX CTOPOH. VI3BECTHO, YTO BEpOATHOCTH pas-
BUTHUS SHAOMETpPHO3a y KypAILIMX >KEHIIWH TropasJio
BbIIIE, YeM y HeKkypsmux [68]. B mHOCcTpaHHBIX pa-
0oTax, HampaBIICHHBIX Ha U3ydYeHHE aJeHOMHO03a, OT-
KpBIBa€TCS JIpyras MEepCHeKTHBA: JKEHIIUHBI, KOTOpPbIE
KypsIT, 3a0ojeBanu pexe. bbur caenad BBIBOM, YTO Ta-
0aK sIBJSIETCSl 3AIMUTHBIM (PAKTOPOM M CHUKAET KOH-
LIGHTPAIMIO A3CTPOTCHA B IJIa3ME KPOBHU, YMEHbBIIAs
TEM CaMbIM BEPOSATHOCTh BO3HHKHOBEHHS MaTOJOTHH
[61, 75]. OmHako B HEKOTOPHIX CIydasx aJICHOMHO3
b0 BCTpevascs vaiie y Kypsiux, JH00 3aBHCHMO-
CTH MEXAy KypeHHeM M 3a00JeBaHHMEM BBISBICHO HE
osut0 [70].

Henp3st oTpuniate u BiusHHE (akTopa pHcKa, Ha
KOTOPOM OCHOBBIBAeTCS ITaTOreHe3 o0omx 3aboneBa-
HUH — TpaBMaru3anus Marku. IIoBpexaeHue Moxer
MPOM30MTH B Ipolecce Kak XHPYpPrHYecKoro, Tak
U HEXHPYPTUYECKOTO BMEIIATENILCTBA. YCTAHOBJICHO,
YTO AMArHO3 HAIPSIMYIO CBSI3aH C YHCIIOM POJIOB, Keca-
PEBBIX CEUCHUN, NCKYCCTBEHHBIX a0OPTOB M BBIKUIBI-
nieil. Xupyprudeckas TpaBMa MaTKU CIIYXKUT IIpeapac-
roJIararouM (hakTopoM JIJIsl pa3BUTHS aJCHOMHO3a 3a
CYET MEXaHWYECKON WHBA3WU AJIIEMEHTOB 3HIOMETPHS
B TOMJIeXKAIui MuoMerpuit [75]. B ciaydae snmome-
TPHO3a, TPaBMaTH3AIHA 3aITyCKaeT UMIUIAHTAIMOHHYTO
TEOpHI0 Sampson, COIIaCHO KOTOPOH OTTOPTHYTHIE Ya-
CTHIIBI PHIOMETPHSI MOTYT aAr€3UpOBaThCsl BHE TOJO-
CTH Mark#, (GOpMHUPYs DHIOMETPHOUAHBIE o4yard [7].
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B Hacrosimiee Bpemsi TpyAHO CKa3aTh, KakuM 00-
pa3oM Ha 00pa3oBaHHE SHAOMETPUOMIHBIX U AAEHO-
MHOTHYECKUX MOPAKEHUH BIUSAIOT IE€PEUUCICHHBIC
(dakTopbl pucka. MpICIb 0 HEOOXOIUMOCTH Ooiee
mIyOOKOTO  M3y4eHHus: 3a00JeBaHU  O3BydMBaeTCs
Ha KaKIOM MEXIyHapoAHOM KOHIpecce IO JHIO-
Metpuosy [37].

MEXAHWU3Mbl U3SMEHEHWUW B 3HAOMETPUU

Mertabonnyeckue M MOJICKYJISPHbIC H3MEHEHHS,
HaOJoaeMble MPH aZCHOMHUO3€, B OOJBIINHCTBE CBO-
€M COBNAJAIOT C TEMH, YTO MPOUCXOIAT IPU SHIO-
MEeTpHo3e. YBEIWYMBACTCA IUIOIMAAb COCYIUCTOTO
pycna, ycuiamBaeTcs npoiudepanusi, yMEHbIIAeTCs
aronTo3, HapyllaeTcs MPONYKIHsS HUTOKHMHOB, BBIpa-
0aTbIBaeTCs PE3UCTEHTHOCTb K IPOI€CTEPOHY, MOBBI-
maeTcst BeIpabOTKa CTPOreHa.

IIpu o0onx 3a00seBaHUAX OTMEYAETCS YBETUUECHUE
ypoBHs paKTOpa pocTa SHAOTENUs cOCynoB (vascular
endothelial growth factor — VEGF). DOkcnepumen-
TaJbHO JIOKAa3aHO, YTO HOBBILICHUE CTEIIEHH BACKYJIS-
pHU3aLMu U yCWIEHHE NMposnepanuy KJIEeTOK IKTOIH-
YECKOTO HSHJIOMETPUS — JIBa MapayiebHO HWIYIIUX
nporecca. OTO MOATBEPKAACT CBSI3b MEXKIY WHTCH-
CHUBHOCTBIO HEOAHTHMOIeHEe3a W IPOTrPECCUPOBAHHEM
naTojorgueckoro npouecca [15].

AJICHOMHO3 W DHJIOMETPHO3 XapaKTEPU3YIOTCS M-
MYHHOH IHMCQYHKIUEH, KOTOpas MOXET CHocOoOCTBO-
BaTh CYLIECTBOBAHUIO ()ParMEHTOB YHIOMETPHSI B TOJI-
e MHOMETpHs/BHE MaTKu. V3BECTHO, YTO MpH 3THX
COCTOSIHUSIX HAONIONAIOTCS DPas3iauyusl B IOMYJISILIUN
JIEUKOLIMTOB. YUEHbIE MPEANnojaratoT, YTo 3TO MOMKET
OBITH CBSI3aHO C PA3IMYHBIM MPOUCXOXKACHUEM 3a00-
neBaHui. Y OOJIBHBIX KEHIIMH OBbLIM OOHapyKEHBI
MMMYHOJIOTHYECKHE HApYyIIEHHs, YTO MO3BOJMJIO BBI-
JBUHYTH HOBYIO STHOJIOTHUECKYIO TEOPHUIO 00 ayTOMM-
MYHHBIX TIpoIleccax, JIeKaIIUX B OCHOBE MaTOJOTHH.

B xome skcnepuMeHTaNbHBIX HCCIECIOBAHUN ObLTa
BBISBJICHA TMOBBIIICHHAS HKCIpeccusi OeKa-uHruou-
Topa amomrto3a Bcl-2 (apoptosis regulator Bcl-2).
Ero BeIpaGoTka ObLTa 3HAYWUTENHHO BBIIEC TIPU afe-
HoMHO3e. OJHAKO aroINTO3HBIE TeJNblld OBUIH PEIKU
npu 000X 3a00JIeBaHUSIX.

B orBer Ha BoO3xeicTBHE CTpeccopa B KadecTBE
MEXaHH3Ma 3alIUThl BBIAEISIOTCS OCNIKH «TEIIOBOIO
moka» mwin «crpecca» (heat shock proteins — HSP).
OHM y4YacTBYIOT B CBOPAaYMBAaHHM MOJHIEITUIOB, HX
TpaHcnopre yepe3 MeMOpaHbl. C MOMOIIBIO HUMMYHO-
THCTOXMMHYECKOTO HCCIICAOBAHUS YCTaHOBIIEHO, YTO
Ipu aJeHOMHO3€ U SHAOMETpHo3e HalionaeTcs yBe-
nuaeHue Bbipabotkn HSP-27.

Bonpimoe 3HaueHne B (QOPMUPOBAHWHU aJCHOMHUO-
TUYECKUX MOPaXKEHWH WrpaeT M3MEHEHHas Ipo-
OyKIMS. LMTOKMHOB — OENKOB, 00ECIeUMBAIOIINX

B3aUMOACHCTBHE KIIETOK. OOHapyKeHO yBEIMYCHUE
uatepdepona-a, WJI-1B, dakTopa Hekpoza omy-
XOJM, YTO TOBOPUT O TIOBBIICHHOH aKTHBHOCTH
T-numdonmToB. JlaHHBIC yCIOBUSI MOTYT TPHUBOAMTH
K IIPOTPECCUPOBAHUIO aICHOMHO03a, CIIOCOOCTBYS Kile-
TOYHOM MH(UIBTPALUH, NPONUEpaALIH.

VY GecIuIomHbIX MAIMEHTOK C HIOMETPHO30M OT-
MEYEHO CHIKEHHE KoimdecTBa T-TMM(OIMTOB B Iie-
puTOHEANbHOH xumkocTu [13, 16].

BINAHUE HA ®EPTUNIbHOCTb

[Ipu onmcanny TakWX JAWArHO30B, KaK YHIOMETPH-
03 M aJIcHOMHO03, HEOOXOIMMO OTMETUTHh WX BIHUSHHE
Ha PENpOAYKTHUBHYIO (YHKIUIO KEHCKOTO OpTraHh3Ma.

C mnomompio coHorpaduu W MarHUTHO-PE30-
HaHCHOW ToMmorpaduu oOHapykeHo, 4To Ooyee YeMm
y 80 % Bcex ManmeHTOK C YHIOMETPHO30M, BBISBISIOT
MPU3HAKK aJICHOMHO3a, a Y OCCIUIONHBIX MAIMEHTOK
C DHAOMETPHO30M 3TO yucio mpessimaet 91 % [20].
Pesynbrarel HaydHBIX paObOT MOKa3ajiH, 4yTo (hepTuiib-
HOCTh CHIDKAIOT 00a coctostHus [19].

3a0oneBaHms OKa3bIBAIOT HETATUBHOE BO3/EHCTBHE
Ha JKCTpakopropaibHoe oriogoTBoperue (OKO), Oe-
PEMEHHOCTh, )KMBOPOXKIaeMOCTh. VX Takke cBs3bIBa-
10T C Pa3BUTHEM MNPEIKIAMIICHU U TPEKIEBPEMECHHBI-
MU popamu [56, 70].

ANICHOMHO03, KaK W 3HJIOMETPHO3, — (haKTOp pHCKa
pasButust Oecroaus [1, 20]. Ilpu cpaBHeHun 310p0-
BBIX JKEHIIMX C JKCHIIMHAMH, MMCIOIIMMHU MPU3HAKU
aJICHOMHO03a, OBLIO BBISBICHO, YTO y OONBHBIX BEpO-
SATHOCTh HacTyIieHust OepemenHocTH Ha 19,8-29.7 %
Hke. M yem Gompiie oOHApYKEHO MPU3HAKOB 3a00-
JIeBaHUs, TEM MEHBIIE IIAHCOB 3a0epPEMEHETb.

VY nanMeHToK ¢ HAOMETPHUO30M BEPOSTHOCTH Ha-
CTyIUIEHUs OEpeMEHHOCTH CHIbKanach Ha 68 % mocie
OTIEpaTHBHBIX BMeNIaTeNbcTB. Heocrmopumo BiusHUE
aJleHOMHMO3a M Ha HUCXOoAbl OepeMeHHOCTH. BeposT-
HOCTh BBIKUJbIINICH (0coOeHHO Bo Il TpumecTpe)
y TalMeHTOK C aJeHOMHO30M 3HAUUTEIbHO BBILIE,
YTO BEJET K TPYAHOCTSM B TPOIECCe WMILTAHTAIIH
W TporpeccrupoBaHus OepemeHHOCTH. M3BecTHO, dWTO
4acTOTa BBIKUJBIINICH y O0nbHBIX cocTamiser 31 %,
B cpaBHeHUH ¢ 14,1 % y 310pOBBIX >KEHILUH.

B xome cpaBHeHusi OOJBHBIX JHJIOMETPHO30M
Y aJIcHOMIO30M TIpe/ICTaBJIeHa CIeNyIolias CTaTHCTH-
Ka: TIPH aJICHOMHO3€ KSHITMHBI UMeTH 0oJiee HU3KYIO
4acTOTy KJIMHUYECKOH OEpeMEHHOCTH U KUBOPOXKJIe-
Hus (26,4 % — mnpu sHpomerpuose, 12,5 % — mpu
aZICHOMHO3¢).

CBsI3b MEXIy aICHOMHO30M U OCCIIOAUEM H3yde-
Ha TUIOXO0, B TIEPBYIO OY€peb IIOTOMY YTO 3a00JieBaHIe
MPEUMYIECTBEHHO PACHpPOCTPAHEHO CpeIu KEHIIUH
40-50 net. BoNBIIMHCTBO U3 HUX YK€ UMENH JAETEH,
a KOIIMYECTBO O3THOJOTHYECKHX (PAKTOPOB CIHUIIKOM
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BEJIMKO, YTOOBI HaBEPHSKA OIPEIEIUTh MIPUUUHY Oec-

wionus. TeM He MeHee TPEATIOKEHO HECKOIBKO BapH-

aHTOB €r0 TPOWCXOXKICHHs. BO-TIepBBIX, BCIEICTBHE
nedopManuu TOJOCTH MaTKA B XOA€ THIIEPIICPH-

CTAJIbTUKU M TOBBIIICHUS BHYTPUMATOYHOTO JaBJe-

HUSl HaOIOAeTCs yXYIIICHUE MPOABMKEHUS CIiepMa-

TO30HIOB B MaTouHbIe TPyObl. Bo-BTOpHIX, Oectuionue

MOXET OBITh CBSI3aHO C TPYIHOCTSIMH WMIUTaHTAIIH

B XO/I€ M3MEHCHHHA MOJICKYIIIPHOTO OKPYXKEHHS, UTO

BEJICT K HAPYIICHUIO BOCIPUUMYUBOCTH HHAOMETPHUSL.

K MonexynsipHbIM U3MEHEHUSIM OTHOCSITCS:

* YCHJICHHBIH CHHTE3 MapKepOB BOCIAJICHHUS (XPOHU-
YeCKOC BOCTAJIICHHE TAK)Ke MOXKET OBITh TIPEIIo-
CBIJIKOM K Pa3BUTHUIO CIIAEYHOTO MpOIecca U Hapy-
eHUI (EePTUIIBHOCTU U TIPU aJICHOMHUO3€E, U MPH
sHoMeTpuo3e) [18];

* OCiabNeHHBI CHHTE3 MapKepOB HWMILTAHTAIIH
Y MOJIEKYJ aire3ud (HapymIeHWe KOHTAKTa MEXIY
KJIETKaMH);

° CHW)KEHHAs 3KCIIPECCHsI TeHa SMOPUOHAIILHOTO pas3-
Butust (HOXA10);

*  OTIMYAIOMIMNCA OT HOPMAIHLHOTO CHHTE3a MOJOBBIX
TOPMOHOB (THUIEPICTPOTEHUS, CBSI3aHHAS B TOM
qyuclie C W30BITOYHOM MPOAYKIHUEH CBOOOTHBIX
paguKajaoB, MOMNABISET MPOLECC CIUSHUA TaMeT
Y HEONArOMPHUSATHO BIUSET HA Pa3BUTHE IMOPHOHA)
[16, 70].

CymiecTByeT HECKOJIBKO MEXaHH3MOB, HWIPAIOIIAX
pOIb B Pa3BUTHH aKYIICPCKUX OCIOXKHEHUU y OO0Jb-
HBIX DHJIOMETPHO30M. Bemymuii m3 HUX — BIUSHHE
BOCHAIUTENBHBIX MEIUATPOB.

[Ipu xpoHHYECKOM BOCHAJICHHH B (OJUIHKYIAX,
MIPUJICTAIONINX K HIOMETPUOUIHBIM O4araM, IOBBIIIIA-
€TCSl KOHIICHTPALMS IPOBOCHIAIUTEIbHBIX ITUTOKIMHOB,
YTO MPOBOIHMPYET CHUKEHHBIA OTBET SSIMYHUKOB — He-
TaTUBHO CKa3biBaeTcsi Ha (QeprminpHOCTH. JloKazaHo
TaKke HEMOCPEACTBEHHOE BIMSHHE SHAOMETPHO3a Ha
B3aUMOJICHCTBHE TIOJOBBIX KJIETOK. ACCOLIMUPOBAHHOE
¢ sHAoMeTpuo3oM nosbiieHue MJI-6 B meputroHeaib-
HOW JKHUAKOCTH OONIBHBIX TOIABISET TOABIKHOCTD
1 (DYHKIMIO CTIEPMATO30MA0B, MEIUATOPHI BOCTIAICHUS
noBpexknaroT ux JJHK. [IUTOKUHBI U OKUCIUTETHHBIHA
CTPECC MPEMATCTBYIOT B3aUMOJCHCTBHUIO CIIEPMATO30-
Wja ¢ OBOILIMTOM, MEMIAIOT UMILIAHTAIIUU U Pa3BUTHIO
sMOpuoHa. Bpaun 3ameTwmiiu, 9T0 SMOpPHOHBI y JKEH-
IIFH C 3HJOMETPHO30M Pa3BUBAIOTCS MEUICHHEE, YeM
Yy 3I0POBBIX JKEHIITUH.

Hapymienuto uMIUIaHTanuu MOpUd  SHIOMETPUO3E
TaKkKe€ MOXET CIOCOOCTBOBAaTh Ype3MepHast WM He-
JOCTaTOYHAs COKpAaTUTENbHAs AaKTHMBHOCTh MAaTKH.
JlokazaHo, 4TO Aake y OONBHBIX JIETKOW WM CpeaHei
CTEICHBIO TSKECTU HAOIIOMACTCSI CHUIKCHUE YPOBHSI
WHTETPUHOB 0. U 3, B TOM 4YHCIIE¢ BUTPOHEKTHHA —
UMHTerpuHa umiuianrauu [37, 38].

VYBenuueHue TONIIUMHBI 30HBI coenauHeHus (JZ)
(Oomee 7 mm) HaOmromaeTcs Kak y MAIlMEHTOK C DH-
JIOMETPHO30M, TaK W y TAIMEHTOK C aJIEHOMHO30M.
OTO 0OCTOATENHCTBO MOYKET IPUBOIUTH K HAPYIICHHUIO
peMOIeTUPOBaHUS CIUPATBLHBIX apTepUil U MpeJyieKa-
HUIO MIaneHTs! [14, 17].

MHorue wucciaeoBaHns MOATBEPANIN HETaTHBHOE
BIUSHUE aJeHOMHO3a Ha pPE3ylbTaThl MPOIEIypPhI
OKO. Ilpu ageHOMHO3e BEpOATHOCTH OepeMeHHO-
ctu nipu DKO cHmxkaercs Ha 28 % [1], a JKeHIIUHBI
C COYETaHHUEM aJICHOMHO3a M JHIOMETPHUO03a HMEIOT
XYIIIYI0 CTaTUCTUKY BBDKHBAEMOCTH SMOpPHOHA, YeM
JKEHIIIHBI, ¥ KOTOPBIX THAarHOCTHPOBAHO TOJIHKO OHO
u3 3aboneBanuii [21].

KNUHUYECKWE NPOSBNEHUSA

Knuandeckas kapThHa paccMaTpuBaeMbIX 3abore-
BaHUIl HeojHO3Ha4Ha. [Ipu Bcem pa3HOOOpasuu CHM-
IITOMOB, QJICHOMHO3 M JHJIOMETPHO3 TPAKTUYCCKU
UICHTUYHBI. HermpocTo He TOJIBKO OTIUYHUTH 3HJOME-
TPHO3 OT aJICHOMHO03a, HO W HIECHTH(PHUIIUPOBATH HUX
Cpenu IPYTruX THHEKOJIOTHYECKUX maroioruii. Tem 0o-
nee B 27 % cinydaeB HaOMOmaeTcsi OCCCHMIITOMHOE
TeyeHue 3aboneBanmii [12, 46].

OCHOBHBIMY KJIMHUYECKUMU TPOSIBICHUSIMH CUUTA-
foTCs OO0JIEBOM CHHAPOM W HapyIIEHHE MEHCTpPYyallb-
HOTO IIMKJIA.

bosneBoil cMHAPOM MOXKET UMETh Pa3JIMYHbINA XapaK-
TEp Y pa3HbIX MAIMEHTOK, OOBIYHO OOJIb JIOKATH3YETCS
BHHU3Y XKMBOTa U MOXKET UppaAUUPOBaTh. MHOTHE Cpe-
TV 5KaJI00 BBIIEISAIOT JUCMEHOPEI0 — OO0IH, MMEIOIIe
HENOCPEJICTBEHHYIO CBSI3b ¢ MeHCTpyauueil. Kak mpa-
BHJIO, OHH CBOMCTBEHHBI HAYaJIbHBIM nepuoaam 3360-
JICBAaHUS M CO BPEMECHEM CTaHOBSITCS IEPMAHCHTHBIMHU.
[Ipu agerommose Takue OOMM WPPAAUHPYIOT B OIIHU-
TacTpHif, MOYEBOW Iy3bIpb W/WIH TPSIMYIO KHIIKY.
Hucmenopes wHabmomaercst y 70,3 % mamueHTOK
B cllydae aaeHommuos3a u y 43 % — B ciydae »HIO-
meTpuo3a. 28,6 % XKeHIIUH ¢ aaeHomuo3oM u 13,9 %
C OSHIOMETPHUO30M YKa3bIBAIOT Ha TUCIIAPEYHUI0 —
001b, CBSI3aHHYIO C TOJIOBBIM akToM. B 1 % ciydaes
OTMEUAIOTCs JKajJ00bl Ha OO0JIM, CBs3aHHbIE C JedeKa-
nueit — nucxesuto. 59,4 % neByliek oOpaliarT BHU-
MaHue Ha OOJIM, HE CBSI3aHHBIC C MEHCTpyalued Wiu
ITOJIOBBIM aKTOM.

W3ydas ageHOMHO3, HaydyHbIEe PAOOTHUKH BBIIBHU-
HYJIW OPCANOJIOKCHHA, YTO 60.]]1) BTOpHUYHaA IO OTHO-
IIEHUI0 K KPOBOTEYEHUIO M OTEKYy TKaHeW. boneBoit
CHUH/IDOM MOXET OOBSCHSATH U TO, YTO B aJEHOMHO-
THYECKOW TKaHW BhIpadarbBaeTcs Oosmpmie [T, dgem
B HOpMaJbHOM MHUOMeTpuu [75].

Bbeuto  oOHapykeHO, YTO JMCMEHOpesi CBs3a-
Ha ¥ C KOJIMYECTBOM OYaroB MaTOJIOTHYECKOTO MPOIeC-
ca, ¥ ¢ IyOMHO# nHBa3uu. B cpemHem 3auKcrupoBaHO
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10 oyaroB y >KeHIIUH ¢ AUCMeHopeel u 4,5 — y KeH-
IIMH, HE HWCHBITHIBAIOIIUX OONbh TPH MEHCTpYaIluu.
Hucmenopes mnpucyrctBoBania y 77,8 % KeHIIUH
¢ mrybokumu odaramu Uy 12,5 % — ¢ mpomexy-
tounsiMu [10, 40].

WntencuBHocts Oonmu  Oazupyercss Ha HECKOJb-
kux ¢akropax: 1) Jmoxamuzanus SHIOMETPHUOUITHBIX/
aICHOMHOTHYECKUX TIOPAKCHHM; 2) CTENeHb pacmpo-
CTPaHEHHOCTH TpoIlecca, KOJMUECTBO 04aroB, NTyOuHa
WHBa3uW; 3) JUIMTEIBHOCTh 3a00JICBAHMS M XapaKTep
ero TedeHus; 4) MOpaKeHUE JPYrHX OPraHoB (IHIO-
METPHO3).

TazoByro 00b MOXET CONMPOBOXKAATh M BereTa-
TUBHas CUMIITOMAaTHKa: M3MEHEHHs B pabore cepaua
(apTepuanbpHOE JaBIIEHUE, YaCTOTa CEPJCYHBIX COKpa-
nieHnii), HapymeHus cHa [12, 31, 38, 44].

Baxublil nuarHocTUYecKuid MPU3HAK — HApYIIEHUE
MEHCTpYaJbHOTO KA. Bo-mepBrix, 56,9 % nemymiek
OTMEUYAIOT MpeA- U MOCTMEHCTpYyaJbHbIE MaXyIHe
KPOBSIHUCTBIC BBIACIICHUS KaK OIUH U3 CUMITOMOB 3a-
OoseBaHUs, yallle — DHJIOMETPHO3a. Bo-BTOPBIX, 110
98 % >KEeHIMH C aJeHOMHO30M/3HIOMETPHUO30M MpH
cOope aHaMHe3a YKa3bIBalOT HAa W3MEHEHHE YaCTOTHI
1 00beMa BBIJICIICHUH BO BpEMsI MEHCTpyalluii — aHo-
MaJIbHBIE MaTOYHBIC KPOBOTEUCHUS, MOPA3/ISIISIOIN-
ecs Ha NUKINYecKhe (MEHOPparuv) M alnuKINIecKue
(metpopparun). llpn aneromMro3e Takke MOXKeT HaOJro-
JaThCSl MX COUeTaHWe — MeHoMmeTpopparuu [49-51].
Metpopparust SIBISIETCS  TO3JHUM TPU3HAKOM  3a-
OoneBanus u HaOmomaercs y 11-39 % mnanmeHTok.
HampoTuB, MeHOpparus 1mo TUIY TUIEPIIOTUMEHOPPEN
(oOmIIbHBIE W 3aTSHKHBIE MEHCTpyallid) — OIWH W3
MIEPBBIX CUMIITOMOB 3a00JieBaHMs, Ha KOTOPbIE MOTYT
oOparuTh BHUMaHuE manueHTKU. OOWIBHBIC U 3aTSK-
HbIE MEHCTpYyallu{ 4Yalle HaOJIoMaroTCs TpU ajeHo-
muo3e. [laHHBIN Tpu3HAaK oTMewaroT y ceds 74,7 %
OONBHBIX XKEHUMH. M3 HUX Xano0bl Ha OOWILHBIE
KPOBSIHUCTBIC BBIZICNICHUS BO BpPEMsl MEHCTpYallHid
npenbsBisid 97 %, Ha BBIACIECHUS C KPOBSHBIMU
ceeptkamMu — 70,6 %.

Cunraercs, 4T0 aHOMaJbHBIE KPOBOTEUCHHUS MOTYT
OBITH CIIEZICTBHEM YBEIHYEHHOM MOBEPXHOCTH MAaTKH
WIM TIOBBIIICHHOW BacKyJSIpU3alliU SHIAOMETpPUS Ha
¢done naronoruyeckoro npouecca [55]. C npyroit cro-
POHBI, MTPENOoJIaracMbIMU IPUIMHAMA MOTYT OBITH He-
MIPaBUJILHBIE COKPAIIEHNSI MaTKW BO BpeMs MEHCTpya-
nuil uiau ke runepnpoxykums 1IN [75].

B xome uccnenoBanuii ObUIO OOHAPYKEHO OTCYT-
CTBUE PAa3HUIIBI MEXIYy YHCIOM OYaroB ITaTOJOTHYe-
CKOTO TIporiecca M O0bEMOM MEHCTPYalbHBIX BBIJIE-
JeHud. B sTOM cilydyae 3HAUMTENBHYHO pOJIb UMEET
1yOrMHa MHBa3UU: OOWJIbHBIE MEHCTPyalbHBIE KPOBO-
TeueHus HaOmonanmu y ceost 36,8 % xeHmmH ¢ Try0o-
KUMHU odaramu U 13,3 % — ¢ npomeKyTouHbIMH [65].

[MaumenTku Taxke oOpariai BHUIMaHHE Ha H3MEHE-
HUE JAJIUTEIBHOCTH MEHCTpyalbHOrO nukna: y 73,5 %
JUINTEIIbHOCTh MEHCTPYaLluy COCTaBUIIa Oosiee HEAETH,
a 67,6 % ormeuanu ykopodeHue mukia [S8—60].

Cpenu mpodero MHalMEHTKH SKadylOTCs Ha OTed-
HOCTb, 3aIlOpbl, HAPYIIEHUS MOYEHUCITyCKaHUS U IICHU-
X03MOLIMOHAIbHBIE MU3MEHECHHS.

Hekotopele aBTOphl CUMTAIOT OECIIOAHE OXHUM
W3 BEAYUIMX KIMHUYECKHUX MPU3HAKOB JHAOMETPHO3A
n ajgeHoMuo3a. OnHAaKo MBI PacCMOTPHUM €ro jalee,
B pasJiesie MCXOM0B.

ODKCNEPUMEHTANbHbIE MOLAENU
AJEHOMMWO3A U SHOAOMETPUO3A

Bocmpoussenennble Ha KMBOTHBIX SKCHEpUMEH-
TaJbHBIC MOAEIH HHIOMETPHO3a U aJCHOMHO3a ITOMO-
raloT Y4YEHBIM NOJyYUTh OJHO3HAUYHOE NPEICTABICHNE
0 TiatoreHe3e 3a00JIeBaHMIA, MPOCIEANUTH 38 MOJEKY-
JIIPHBIMH U3MEHEHUSIMH, IPOBECTH HCCIIeI0BaHMs, Ha-
MIpaBJICHHBIE HA TMOWCKHM TEpaluM, a TaKKe H3YYUTh
MEXaHM3MBbl, OTBEUAIOIUE 3a IeHe3 OO0JM W Hapylie-
HUE (EepPTHIEHOCTH.

Xupyprudaeckoe MOJECINPOBAaHUE SHAOMETPHO3a,
Kak TpaBUJIO, MPOBOJAT Ha KpbIcax JTHMHUU Wistar win
KpOJIMKax nopoxsl muHmwoia (puc. 3). st sxcnepu-
MEHTa BBIOMPAIOT CaMOK C PETYJISIPHBIM 3CTPaIbHBIM
nukiioM. OTBIT MPOBOAUTCS B azy ACTpyca y KPBIC
u B (¢asy aumdcrpoca y kponwsuux [23]. ITpowmsBoasr
ayTOTPAHCIUIAHTAI[MIO BBIIEJIEHHBIX XUPYPrHUECKU
(¢parMeHTOB TKaHed MaTkM B OpIOIIHYIO IOJIOCTH,
(GuKcHUpysl UX IIOBHBIM MAaT€pPHaOM K IHOBEPXHOCTH
nepeaHeil OPIONTHON CTEHKH WM TOAKOXKHO [24-26].

HaOmromanuch ciiydyan CHOHTaHHOTO aJIeHOMHO3a
y HEKOTOPBIX >KUBOTHBIX: JIOMIAZCH M KOpPOB, coOak
U KOILIEK, KPOJIMKOB.

Anunmk /
) Gy /Ovary
\ [ ] fitueson /
V¢ Oviduct
/™ Marounsiit por /
O Uterine horn
| «— Bnaramauwe /
‘ Vagina

\

Puc. 3. CrpoeHue penpoAyKTUBHOM CUCTEMDI KpPbIC
Fig. 3. The structure of the reproductive system of rats
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st MofenupoBaHus aICHOMUO03a UCIIOIB3YIOT BBE-
JIeHre TaMOKch(eHa, MPIKUBICHUE TUMo(u3a, aKTH-
BalMi0 [-KaHEeTMHA W KCEHOTPAHCIIAHTAIMS TKaHeH
YEJIOBEKA.

CBepxmoporoBoe BO3ACHCTBIE TOPMOHOB ITPOBOIIU-
pyeT pa3BUTHE aJeHOMHO3a. MIMEHHO mo3TOMYy maTo-
JIOTUYECKUM TpoLecc BOZHUKAET IPU TPaHCIIaHTAI[UU
runouza — 3a c4eT MHIYIHNPOBAHHOW THUIEPIIPOIaK-
THHeMHH. [IOBBIIICHHBIN YypPOBEHb IMPOJIAKTHHA IpU-
BOAUT K WHBA3UM HHAOMETPHUS B MHUOMETpuil. Bzau-
MOCBSI3b MEXK]y THIEPIPOJAKTUHEMUEH U Pa3BUTHEM
aJICHOMHUO03a NOATBEP)KIAET JAOKA3aHHBIA SKCIIEPUMEH-
TambHO (HaKT: BPEMEHHOE TMPEKPAIICHUE CEKPEITUU
MIPOJIAaKTUHA TIOAABISIET Pa3BUTHE AICHOMHUO3A.

Mopgenbs BO3IEHCTBUSL TaMOKCH()EHA SIBISETCS Kak
caMOll MpPOCTON W3 MPEAJIOKEHHBIX, TAK U CaMOil mo-
MyJsipHOM. JlekapcTBeHHBIN Mpernapar BBOJIUTCS HEO-
HaTadbHO W C BBICOKOH BEPOSTHOCTHIO TIPUBOIUT
K (OPMHPOBAHUIO AJCHOMHUOTHYECKUX MOPAKCHUH.
Oror Meron He TpeOyeT XUPYpruuecKHx BMeIla-
TEJIBCTB, €r0 JIEFKO KOHTPOIUpoBarh. laronoruueckuit
MPOLIECC PA3BUBAETCS paHbIlE, B CPAaBHEHUU C MO-
JENbI0 TIPYDKUBJICHUS TUMO(GHU3a, OCYIIECTBIIEMOTO
¢ 4-it mo 8-10 Hemenmo Xu3HH [22].

Takum 00pa3oM, KOHIIEIIIHS Pa3BUTHSI YHIOMETPHO-
3a U aJlCHOMHO3a, B OCHOBE KOTOPOM JIEKUT HaJU4HE
001Iero Mexanm3Ma BO3HHKHOBCHHS, HE TOJBKO O0e-
CIICYMBACT HOBOC TOHHMMAaHHE MAaTO(MU3MOIOTUU STUX
3a00JIeBaHMIA, HO ¥ OTKPBIBAET JOMOJIHHUTEIBHBIC BO3-
MOYKHOCTH TSl X TUATHOCTHKH, TPOPHUIAKTUKA U Jie-
YEHUSL.

Pa3paboTka HOBBIX METOMOB JMATHOCTHUKU DH-
JIOMETPHO3a U aJCHOMMO33, OCHOBAaHHBIX Ha COBpE-
MEHHBIX BBICOKOTEXHOJOTUYHBIX METONax (TeHeruye-
CKUX, UMMYHOJIOTHYECKHX, MPOTEOMHBIX), TO3BOIHT
Ha JOKJIMHUYECKON CTaJlud W B KpaTdailliue CpPOKH
yCTaHaBJIUBaTh JIMAarHO3, MPOTHO3UPOBATh 3a0oJeBa-
HUE ¥ TPOBOJIUTH AJIEKBATHOE JICUCHHUE.

[To pesynpraTaM HMEIOIIMUXCS HA CErOAHSIIHUN
JI€Hb MCCIICIOBAHUM MOKHO MPEANOI0KUTh, YTO B HE-
JaiekoM OyayIieM HEKOTOpble Te€Hbl MOTYT CTaTh He
TOJILKO MapKepamu, OOQJICTYAIOIIMMH JHArHOCTUKY
3a00JeBaHMsI, HO W MUIICHSIMHU JUIsl JICKAPCTBEHHOM
Tepanuu aJeHOMHO3a, a TAaKXKe CPEICTBAMU €ro Ipo-
(hUIaKTHKH.

OONOJIHUTENIbHAA UHOOPMALUA

Bkian aBTopoB. Bee aBTOphEI BHECHIH CYILECTBEHHBIH
BKJIaJ B pa3pabOTKy KOHIIEIIIINH, TPOBEACHUE HCCIENO0Ba-
HUSI M IOATOTOBKY CTaTbH, IPOWIN U 0f100pmiIn (GHHAIBHYIO
BEPCHUIO Tepes MyOnuKauei.

Kondumkr uHTepecoB. ABTOpHI JEKIapUpPYIOT OTCYT-
CTBHE SIBHBIX U ITOTCHIMAIBHBIX KOH(IMKTOB HMHTEPECOB,
CBSI3aHHBIX C ITyONMKaIleld HACTOSIICH CTaThH.

Hcrounnk ¢(uHancupoBaHusi. ABTOPHI 3asBISIOT 00
OTCYTCTBUM BHEIIHETO (MHAHCHUPOBAHHS IIPU IPOBEICHUU
HCCIIEJOBaHNUS.
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M3yyeHne rematosHuedanmyeckoro 6apbepa Havanocb Ha pybexe XVIII-XIX BB. Ha cerogHswHuii neHb 6naronaps 6onb-
LIOMY KONMYeCTBY NPOBEAEHHbIX UCCNeA0BaHUI O4EBUAHO, YTO AAHHAS CUCTEMA MMEET HEBEPOSTHO CIIOXHYIO CTPYKTYpY Ha
OpraHHOM, TKAHEBOM W MONEKYNSPHO-TeHeTUYECKOM YpoBHe. Bo3pacTaeT HayuHbIl MHTEpeC K U3MEHEHUSIM B reMaTo3HLueda-
nnyeckoM Bapbepe, KOTopble NPOMCXOAAT MpU NATONOrMYECKMX HeoNnacTMyeckmx npoueccax. Kak okasanoch, nepectporika
3TOM CUCTEMBI SBNSETCS BAXKHLIM M HEOTHEMJIEMbIM 3TanoM NaToreHesa rAMobnacToMbl, OMYXONU LEeHTPaNbHOW HEPBHOM
CUCTEMbI C CaMbIM HEONAronpuaTHbIM NPOrHO30M. eTeporeHHas CTpykTypa ¢ GOpPMUMPOBAHMEM YYaCTKOB M3MEHEHHOrO Kie-
TOYHOrO COCTaBa, HEPABHOMEPHAs U HEKOHTPOIMPyeMasi NPOHWULAEMOCTb, obecneynBaeMas 6ONbLWMM KONMYECTBOM TpaHC-
MOPTHbIX BE3UKYN U pa3pylleHUEM NNOTHbIX KOHTAaKTOB MeXAy 3HAOTeNnoUnTamMu, aKTUBHbIN OTTOK MONEKYN U3 nNapeHxXmuMbl
6narogaps HenpepbiBHOMY CUHTe3y HOBbIX nopunii ABC-6enKoB nepeHOCUYMKOB, CO34aHMe He3penon COCyLMCTOM CeTu nopg
[encTememM BbICOKOM akcnpeccum VEGF-kneTkammu onyxonu — rnaBHble XapakTepucTuky remaToonyxonesoro 6apbepa, pop-
MUpYIOLLErocs npu rnmobnacTomMe U NOLLEPXKMBAIOLLENO €€ BbIXXMBAEMOCTb. [lanbHenwee nsyyeHne ocobeHHOCTeN CTpoeHus
M MexaHu3MOB (GYHKUMOHMPOBAHUSA [LAHHOW CMCTEMbI Yy MALMEHTOB C rMMOGMACTOMOM — HOBAs M MepCcrneKkTMBHAs 3ajadva
B COBPEMEHHOI HEMPOOHKONOMUK, pelleHne KOTOPOM He TOJIbKO paclMpuT npeacTtasneHmMe o 6Monormm M NOHMMaHue naTo-
reHesa camow pacnpoCTPaHEHHOW M 3/10KAaYeCTBEHHOM OMYXOAM FO/I0BHOMO MO3ra, HO M MO3BOJIUT MOBbLICUTL 3PEHEKTUBHOCTD
NeYEHUs MaLMEHTOB U YNyULWUTb NPOrHO3.

KntoueBble cnoBa: remaTosHuehannyeckmin 6apbep; rmmobnacTomMa; reMaToonyxoseBblii 6Hapbep; rooBHOM MO3r; HENPO-
OHKOJIOTUS.
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BLOOD-BRAIN BARRIER: PECULIARITIES OF STRUCTURAL AND FUNCTIONAL
ORGANIZATION IN PATIENTS WITH GLIOBLASTOMA
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The research of the blood-brain barrier began at the turn of the 18®"-19% centuries. To date due to the large number of
studies conducted, it is obvious that this system has an impossibly complex structure at the organ, tissue and molecular
genetic levels. Scientific interest in the changes in the blood-brain barrier that occur during pathological neoplastic
processes is increasing. As it turned out, the restructuring of this system is an important and integral stage in the
pathogenesis of glioblastoma, a tumor of the central nervous system with the most unfavorable prognosis. Hetero-
geneous structure with the formation of areas of altered cellular composition, uneven and uncontrolled permeability,
provided by a large number of transport vesicles and the destruction of tight contacts between endotheliocytes, active
outflow of molecules from the parenchyma due to the continuous synthesis of new portions of ABC-carrier proteins,
the creation of an immature vascular network under the influence of high expression of VEGF by tumor cells — the
main characteristics of the hematopoietic barrier, formed in glioblastoma and supporting its survival. The further
research of the features of the structure and mechanisms of functioning of the blood-brain barrier in glioblastoma is
a new and promising task in modern neuro-oncology, the solution of which will not only expand the understanding
of the biology of the most common and malignant brain tumor but will also improve the effectiveness of treatment
of patients and improve the prognosis.
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Tepmun «remarosnuedanuueckuii 6apsep» (I'9b)
o1 BBengeH B 1921 . Jlumoir CoOJIOMOHOBHON
IlItepn [24]. B To Bpems mox JaHHBIM TOHATHEM IO~
pasymeBascst 0COOBIN 3alUTHBIN ammapar, CIoCOOHBIN
«IIPOCEUBaTh» B MAPEHXUMY MO3Ta BEIIECTBA, IPHUCYT-
CTBYIOIIHE B KpOoBH. brarojapst 60ibIIOMY KOJUYECTBY
MPOBEJICHHBIX HccienoBaHuil 3a mocnennue 100 ner
copmupoBaIochk 4eTKOe IpeacTasieHue, 9ro [ 9b —
9TO CIIOKHO OPTraHW30BaHHAS JUHAMUYECKAs CHCTEMA,
BBITIOJIHSOIIAS. HE TOJBKO 3alUTHYIO (YHKIIMIO, HO
Y TIOJIJIEPKUBAIOIAas TOMEOCTa3, o0ecreunBasi HeoOXo-
JTUMBIM TIHTaHUEM CTPYKTYPHI TOJIOBHOTO MO3Ta.

JletanpHBIC W TIIATENBHBIC 3JICKTPOMHUKPOCKOTIH-
YECKHE WCCIICIOBAHUS TIO3BOJIMIN MOAPOOHO HU3YUHUThH
CTPYKTYypHYyI0 opranuzanuio ['9b. Anatomuueckumu
SIIEMEHTaMH, W3 KOTOPBIX CKJIQJbIBAeTCS JaHHAs CH-
cTeMa, CIIykKaT MOPQOJOTHISCKH W (PYHKIIHOHAIHLHO
CBSI3aHHBIC MEXTy COOOM DHIOTCIUOIUTHI KAIFIIIsS-
POB, TICPUIIUTBI U aCTPOLUTHI, OOBECTUHCHHBIC MOHS-
THEM «HEHpoBacKylsipHas eauHuna» [1-3, 23].

Crenyer OTMETUTbh, YTO AHAOTEIHOUUTH DB oT-
JUYAIOTCA OT aHAJOTHYHBIX KIETOK APYTUX OPTaHOB
u cucreMm [14, 19]. Jlnsg sagorenuaibHbIX KieTok 96
IpU OTCYTCTBUHU MAaTOJOTHYECKOTO MPOIECCa Xapak-
TEPHO BECbMa OTPaHUUYECHHOE KOJIMUYECTBO aIM€3UBHBIX
MoJIeKyn st TuMQoruToB [14, 23]. DHAOTETNONNTHI

I'DB takke XapakTepU3YIOTCS HU3KHM COJCpKaHHEM
TPAHCLUTO3HBIX BE3UKYI W HAJMYUEM IUIOTHBIX KOH-
TAKTOB, IOJHOCTBIO TI'€PMETHU3UPYIOLUINX MEKKIETOY-
HBIE TPOCTPAHCTBA M CO3AAIOIIMX BBICOKOE TpPAHC-
9H/I0TETUAIBHOE JIEKTPUUECKOE COMPOTHBIIEHUE, YTO
3HAUUTEIBHO OTPaHUYMBACT MAPALCIUIIONAPHYI0 AUG-
¢y3uro [12] (puc. 1, gacte A). OCHOBHBIMH CTpPOH-
TEJIbHBIMH JIEMEHTAaMH IUIOTHBIX KOHTAKTOB SIBJISIFOTCS
KJIAyauH-5 1 OKKIFOMUHbI [17]. /laHHBIC OCIIKM UMEHOT
BHYTPHKIICTOUHBIC JTOMEHBI, CBSI3aHHBIC C KapKaCHBIM
oenkoM ZO1 (30HYTAOKKIIOAUH-1), TEM CaMbIM pery-
JUPYST LIUTOCKEJIET.

DHIOTENMONUTaM OTBEJEHA IIaBHAs POJIb KOHTPO-
ns nponunaemoctu I'Ob [3, 11] (puc. 1, wacts B).
3a cueT HaJMM4YHUs IJIOTHBIX KOHTAKTOB MEXKAY SHAOTE-
JMAJIBHBIMH KJIETKAMH MapaLeIIoNSIPHBIA TPAHCIOPT
BO3MOJKEH JIMIIb JUIS MaJIbIX THAPOQMIBHBIX MOJIEKYI
(uonbl, Bona). Tpancuemmonsipaas auddysus B Db
JIOITyCTUMA, OJHAKO TOXKE MMEET KECTKHUE OrpaHHye-
HUS: OTCYTCTBHE 3apsija, JUMOQMIBHOCTE M HHU3Kas
MonekyisipHas macca (menee 400 [a). [{nst Tpancmop-
Ta 00JIee CIOKHBIX BEIECTB dHAOTEINAIbHbIE KIETKH
I'Db sxempeccupytor SLC (TpaHCiopTHEIE OSNKHU pac-
TBOPCHHBIX BEIIECTB) M Psii PEUENTOPOB, PETYIUpY-
IOLIMX PELENTOP-0I0CPEIOBAHHBIA SHAOLHUTO3, YacTh
KOTOPBIX NPHUBEICHA HUXKE.

TpaHcnopTHBIE CHCTEMBI reMaTodHIe(aTIHIYecKoro dapbepa

TpancnoprtHas
cucTeMa

Tpancnoprep

Cybcrpar

Hamnpasnenune
TpaHCIOpTa

Tpancnopr, onoc-
penoBaHHBIN mepe-
HOCUHKAaMH PacTBO-

PCHHBIX BELIECTB

(Solutecarrier,

GLUT-1 (rpancnoprep riroKo3bI-1)

I'moko3a, caxapa

B napenxumy mosra

SMIT (xoTpaHCIIOpTEp HATPHS/MHO-HHO3UTOJIA)

Muo-uHO3UTONT

B napenxumy mosra

CAT-1, CAT-3(KaTHOHHBIH NEPEHOCYNK AMHHOKHCIIOT)

JIu3ux, apruHuH

B mapenxumy mosra

LATI1-2 (rpancnioptep OONBIINX HEHTPAIbHBIX aMUHOKHCIIOT)

ItyTamar, ruCTHIHH, TPHIITO-
(baH, THPO3UH, acriaparkH u Jp.

B napenxumy mosra

GLYT-1 (TpaHcnioprep INIMIMHA)

s

B napenxumy mosra

MCT-1 (rpancnopTep MOHOKapOOKcUiIaTa)

JlakTaT, KETOHOBBIC TeJa

B napenxumy mosra

FATP-1, FATP-4, MSFD2A/NLS-1 (TpaHcriopTepbl )KHPHBIX KHCIOT)

Hezamenumeblie KUPHBIC
KHCJIOThI

B nmapenxumy mosra

ENTII1-2, CNTII-3 (Hykaeo3uaHblE TPAaHCHOPTEPDI)

Hyxneo3nuapl, HykIenHOBbIC
KHCJIOTBI

B napenxumy mosra

MCT-8, OATPICI (rpaHcnopTepbl FTOPMOHOB)

Tupeornobynunst (T3 u T4)

B napenxumy mosra

SLC) - = =
SMVT (saTpuii-3aBHCHMBII MyJIbTHBUTAMHHHBII TpaHCIOPTED) Butamuns B nmapenxumy mosra
OAT2-3, OCT1-3, OCTN-2 (1epeHOCUHKHI OpraHHYeCKHX aHHOHOB U KATHOHOB) AHUOHBI ¥ KATHOHBI B napenxumy mosra
SNAT?2-3, SNAT-5 (HaTpuii CBI3aHHBIH IIEPEHOCUNK HEHTPaIbHBIX ATlaHUH, IPOJIMH, CEPUH, W3 napeHxumbl
AMHUHOKHCJIOT) TJIMLMH, TTyTaMUH Mo3ra
ASCT-1 (mepeHOCUHK alaHWHA, CEPUHA, IUCTCHHA) AnaHuH, cep MH, LIUCTCUH, | 1 MapeHX UMbl MO3ra
TIMIUH, U30JIeHINH, JeHIuH
TAUT (nmepeHOCUHK TaypuHa) Taypun 13 napenxuMel Mo3ra
TfR (penenTop TpaHcdepprHa) Tpauncdeppun B napenxumy mosra
Tpancnopr, IR (MHCYTHHOBBIH perenTop) Wncynun B napenxumy mosra
OII0CPEJOBAHHBIH LEP-R (peuentop nentuna) Jlentun B napenxumy mosra
perLenTopaMu V1 (peuentop Ba3ompeccuHa) Bazonpeccun JIByHanpaBJIeHHBII
LRP-1 (IMnonpoTenHOBbIi penenTop) JlunonporenHst 3 mapeHXUMbI MO3ra

Tpancnopr, onoc-
penoBanHblit ATD-
CBSI3BIBAOITTMHU
KacCeTHBIMU
TpaHCIOpTEpaMu

P-gp, MDR1 (P-rnuxonpoTenH)

MRP (npyrue 6enKu MyJIbTHICKAPCTBEHHOH YCTONYMBOCTH)

BCRP (0enok ycToHYMBOCTH K PaKy MOJIOYHOM HKEJIE3bl)

TOKCHHBI M KCCHOOMOTHKH,
B TOM YHCII€ JICKAPCTBEHHBIE
npenaparbl

13 TTape€HXUMbI MO3ra
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npoceeT cocyaa
blood vessel lumen

napeHxuma mosra
brain

V.
CrpoeHne M GYHKUMOHUpOBaHME reMaTtosHueda-
NMyeckoro 6Gapbepa B (DM3MONOrMYECKMX YCJIOBUSX.
A — 3HpoOTenMoOUMUTbI COeAMHEHbl MexAay co6ou nnoT-
HbIMU KOHTaKTaMM, COCTOALMUMU U3 BENKOB KnayamHa-5
M OKK/I0AMHA. Y JaHHbIX COeAMHEHUIT UMeeTCs BHYTpU-
K/IETOYHbBII AOMEH, Peryivpyowmii LMTOCKeneT Yepes
30HyNaokKIoauH-1 (Z01); B — nokasaHbl OCHOBHblE
TPAHCMOPTHbIE MEXAHU3Mbl B 3HAOTENUMU (TPaHCLEennio-
NSPHbIA, NApaLennoNapHbIiA, C TOMOLLbIO TPAHCMOPTHLIX
6enkoB pacTBopeHHbIx BewwecTs (SLC) u 6enka peuentop-
onocpeaoBaHHoro 3Haouutosa (PO3) u addniokc-nyTb
yepes 6enku ABC (AT®-cBasbiBalowme KacceTHble TPAHC-
noptepbl). Perynsiums aKcnpeccum JaHHbIX NEPEHOCHUKOB
KOHTPONMpYeTCs acTpouUTaMM M nepuLMTaMu nocpen-
crBoM WNT-B-kateHnHoBoro u SHH-curianeHoro nyTeis;
C — nepuuMUTbI U ACTPOLUTBI COBMECTHO 3KCMPECCUPYIOT
aHruoteHsuH-1 (Ang1l), otBevarowwmii 3a popmupoBaHue
NNOTHLIX KOHTAaKTOB Mexay 3HAaoTenuouutamu. Mepu-
LMTbI KOHTPOJIUPYIOT SKCMPECCUI0 aAre3MBHbIX MOEKYN
Ha sHpoTenuouutax (ICAM-1, VCAM-1); D — dukcauma
nepuuMTOB Ha 6asanbHoii MeMGpaHe oGecnevuBaeTcs
6naropaps aKcnpeccum MM peLenTtopa TpOMGoLUTapHOrO
¢akropa pocra 3 (PDGFRB) u cuHTe3a 3HAOTENMOLUTAMU
TpoMb6ouuTaHoro ¢aktopa pocta B (PDGF)

The structure and functioning of the blood-brain bar-
rier in physiological conditions. A. Endotheliocytes
are connected by tight contacts consisting of proteins
claudin-5 and occludin. These compounds have an
intracellular domain that regulates the cytoskeleton
through Z01. B. The main transport mechanisms in
the endothelium (transcellular, paracellular, by SLC and
receptor-mediated endocytosis, and the efflux pathway
through ABC proteins are shown. The regulation of the
expression of these carriers is controlled by astrocytes
and pericytes via the WNT-catenin and SHH signaling
pathways. C. Pericytes and astrocytes express Angl,
which is responsible for the formation of tight contacts
between endotheliocytes. Pericytes control the expres-
sion of adhesive molecules on endotheliocytes (ICAM-1,
VCAM-1). D. Fixation of pericytes on the basement
membrane is ensured by their expression of PDGFR
and synthesis by endotheliocytes of PDGFf

Puc. 1.

Fig. 1.

I'maBHBIM 3¢ drarokcHbIM MexaHu3MoM [ 'Ob cunraer-
Csl TpaHCHOPT, onocpeaoBaHHbI ATd-CBI3bIBAIOIIUMU
KacCeTHBIMU TIepeHocunkamu, Oenmkamu ABC, sxkc-
NpeccCUpyeMbIME Ha anuKalbHON MemOpaHe dSHoTe-
muormtoB [11]. IIpucyTcTBHEe STHX OENKOB CIOCOO-
CTBYET OBICTPOMY BBIBEJCHHIO W3 MApEHXHUMBI MO3ra
TOKCHYECKUX BEIIECTB U IPOLYKTOB OOMEHA.

IIpu TomM uTo mponmIaeMocth 1 Db ompenemser-
cs B IEPBYIO O4Yepedb CBOWCTBAMM 3HIOTEIIMOIHUTOB,
peryaupoBaHHe 3TOro IMpoliecca MPOUCXOTUT MOCpes-
CTBOM HEPULIMTOB M acTpouutoB (puc. 1, gacte B).
IIpoBenennbie TeHeTHUEeCKUE uccienoBanus ['Ob npo-
JMEMOHCTpUPOBaM aKTUBHOCTE WNT-b-KaTeHHHOBOTO
(Wingless) u SHH-curnansnoro (SonicHedgehog) my-
Teit [5, 8, 14]. Uepe3 naHHble CUTHAJbHBIE NMYTH IIe-
PULUTBI M ACTPOLUTHI PETYIHPYIOT (DYHKLIHOHAIBHOE
COCTOSIHHE M 3KCIPECCHI0 COCAMHUTEIbHBIX U TPaHC-
MIOPTHBIX OEJKOB B JHAOTENUH, TEM CaMbIM KOpPpEK-
THUPYsl TPAHCKJIETOUHBIA M MapalesUIIOJISIPHBIA TpaHC-
MIOPT, MOJAEPKUBasi TOMEOCTa3 LIEHTPAIbHOW HEPBHOM
CHCTEMBI.

[lepunutel — mnepuBacKyIspHbIE KIETKH, BCTPO-
eHHble B Oa3ajbHYyI0 MeMOpaHy, — MPUKPEIUIAIOTCA
K 9HJOTEIHANBHBIM KJETKaM Onarofapsi CHHTE3y MO-
cienaumu PDGFp (TpombounTapHoro ¢akropa poc-
Ta [3), AEUCTBYIOMIETO KaK aTTPaKTaHT IS TIEPUITUTOB,
skcnpeccupytommx PDGFRp (penenrop k TpomOGoIu-
tapHoMy Qaktopy pocrta B) [4, 8] (puc. 1, wacts D).
Ha »skcnepumenTansHONH Monenu OBUIO TIOKa3aHO,
Y10 Je(UUUT TNEPULUTOB NPHUBOIUT K HApPYLICHUIO
TpaHcrnopta 4epe3 ['DOb omera-3 >KUpPHBIX KHCIIOT,
HEOOXOAMMBIX ISl HOPMAJbHOTO (PYHKIIMOHUPOBAHUS
HeiiponoB [7]. Kak oxazamoch, perymsius JaHHOTO
rpouecca MPOUCXOANUT Yepe3 MHIYKIUI0 MEpPULUTaMHU
oenka-nepeHocunka MSFD2A/NLS1. Ilomumo 3TO-
ro, IMEPULUTHl UTPAIOT BAXXHYIO POJIb B MOJJAEPKAHUE
KapkacHO# cTpykTypsl [’ Db, cuHTE3Upysi KOMITOHEHTHI
BHEKJIETOYHOTO MaTpHKca (MpOTEONTUKaH, KOJUIAreH,
AJIACTUH) W COKpATHUTENbHBIC OENKW (aKTHH, TPOIIO-
MHO3MH, MHO3HMH), TEM CaMbIM MOIEJIUpPYS AHAMETP
KaMWUIIPOB W PETYIHpPYsT MO3TOBOM KpoBoTok [13].
CrouT OTMETUTH U POJIb MEPHULIMTOB B pealn3aluu pa-
0O0TBI UMMYHHOH cuUcTeMbl. [IepuIUThl KOHTPOIUPYIOT
9KCIIPECCHIO MOJICKYJIbI MEXKKIJICTOUHON aAre3HH JIMM-
tommroB (ICAM-1) u Monekyny aare3ud COCyIUCTO-
ro sanorenus (VCAM-1) (puc. 1, gacte C), a Takxe
cunaresupytor UJI-1B u UJI-6 [23].

Eme omHuM BaKHBIM KOMIIOHEHTOM HEHpOBAcKy-
JSIPHOM €IMHULBI SIBISIETCS acTPOLUT — IVIMajbHas
KJIETKa ¢ OOJIBIIMM KOJMYECTBOM JJIMHHBIX BETBS-
LIUXCS OTPOCTKOB, C TMOMOIIBIO KOTOPBIX AaCTPOIUT
KOHTAaKTHPYIOT C HEHpOHaMHM M SHAOTENNEM, TaKUM
o0pa3zoM obecrieunBasi CBS3b MEXILy HEHPOHHOW M CO-
CyIUCTOM ceThlo. BaxHo# (yHKIMEH acTpOIUTOB CITy-
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JKHUT COXPaHEHHE MOCTOSTHCTBA BOAHO-IJIEKTPOIUTHOTO
OanaHca rooBHOro Mosra. Ha ux orpocTkax B 30HaX
KOHTAKTa C 3HJIO0TEJIMEM HaXOIUTCs OONbLIOe KoJnde-
cTBo akBamopuHa-4 (AQP4), cnocobcTByromero BbI-
BE/ICHUIO MHTEPCTUIMATBHBIX PACTBOPCHHBIX BEILECTB
u3 cy0apaxHOMAAIBHOTO MPOCTPAHCTBA, TPAHCIIOP-
TEpOB A1 TAaKUX HEHPOMEANAToOpOB, KaK IIIyTamar,
raMMa-aMHUHOMACIISIHAsL KUCJIOTAa M DIMLMH, a TaKxke
Na'/H"-00MeHHHKOB, OMKapOOHATHBIX TPAHCIIOPTEPOB,
KanueBbIX KaHanoB, Na'/K*-AT®a3pr u Na'/K*/2CI -
KOTPaHCIIOPTEPOB, C IOMOILBIO KOTOPBIX PETYIINPYETCsl
romeocTas UOHOB [2]. [ToMHMO 3TOTO, aCTPOLMTHI MO-
TYT TOBBIMIATH 3Kcrpeccuio P-rimkonporenna (P-gp),
oOecrieunBasi OBICTPOE BBHIBEJCHUE TOKCHUYECKUX Be-
mectB. COBMECTHO acCTPOLUTHI M MEPUIUTHI CHHTE-
3UPYIOT aHTHOTEH3HH-1 (Ang-1), KOTOPHIH CBs3BIBACT-
Csl C PELENTOpPOM Ha 3HAOTEIMOLMTAX, YTO IPUBOAUT
K CHIDKEHHUIo mpoHumaemoctu ['Db (depe3 ycuienne
TUIOTHBIX KOHTAKTOB) U MHTHOMPOBAHUIO TPaHCIIEIITIO-
nsipHor muddysun [23] (puc. 1, gacts C).

Takum 00pa3oM, aHaTOMUYECKUE CTPYKTYPBI, U3 KO-
TOPBIX CKIaabIBaeTcs ['Ob, QyHKIIMOHUPYS COBMECTHO
M 3aBHCHMO JAPYTr OT Jpyra, HE TOJBKO 3allUIIAloT
NapeHXUMYy TOJIOBHOTO MO3ra, HO M PETrYJIHPYIOT €ro
¢yHKIMOHMpOBaHHE M MeTabomm3M. M3ydenue wmexa-
HU3MOB pabotel ['Db nmeer He TonmbKO PyHIAMEHTAITB-
HOE, HO W TIPUKJIAIHOE KIMHUYECKoe 3HaueHue. Mcce-
JnoBaHue ocobeHHocTel (yHkironnposanus ['Ob mpu
MaTOJIOTHYECKUX MPOLIECCaX MOYKHO PacCMaTpHBaTh Kak
MEPCIICKTUBHBIE C LEJbI0 MOBBIICHUS 3(PEKTUBHOCTH
JICKapCTBEHHOW TE€PalMu U MPOAJICHUS PE3UCTEHTHOCTH.

I'ematoonyxoseBblii 6apbep

Msmenenue 'b — HeoThemeMblit KOMIIOHEHT Ma-
TOTeHe3a TIHOoOIacToMbl. BeICTpBI audQy3HbIT pocT
JTAHHOTO HOBOOOPA30BaHMsI, TOTPEOHOCTh B OOJIBIIIOM
KOJIMUECTBE MUTATEIbHBIX BEUIECTB U HEOOXOIUMOCTD
(dhopMHpOBaHMS 3AIIMTHOTO HMMYHOCYIIPECCUBHOTO
OKPYXXEHUSI NPUBOAIT K Pa3pylICHUIO KaK aHATOMHU-
YeCKOH, TaKk ¥ (PYHKIMOHAJIBHOW CTPyKTyphl ['Ob
1 GOpPMHUPOBAHUIO TeMaTOOITyXoJieBoro Oapbepa (I'Ob)
[6, 8, 11, 20].

WNHbUABTpaTUBHBINA POCT TIMOOIACTOMBI CMENIACT
W pa3pyliaeT OTPOCTKU acTPOIMTOB, HApYyIIas BOAHO-
AJIEKTPOJUTHBIN TOMEOCTa3, BBI3bIBAA 3aJACPIKKY BOJIBI
1 METa0OJIMNTOB, YTO BIIEYET 3a COOOI OTEK BelleCTBa
rojoBHOro mosra (puc. 2, yacte A). Kpome Toro, pe-
AKTUBHBIC ACTPOILUTHI IKCIPECCUPYIOT C(HUHTO3UH-1-
¢docharnsiit  peuentop-3 (S1PR-3), uro mnpusoaut
K TIOBBLIICHHOH TipoHuTiaeMoctd ['Ob mist IMMYyHHBIX
kimerok [13, 15].

[eputel B mHoOnmacToMe MOryT AuddepeHin-
poBaTbcs U3 OMYXOJEBBIX CTBOJIOBBIX KIIETOK [4, 26]
(puc. 2, acts B). st 'Ob xapakrepHO HepaBHOMEpPHOE

npocser cocyaa
blood vessel lumen

Puc. 2. CrpoeHue u pyHKUMOHMpPOBaHME reMaToonyxoneBoro 6a-
pbepa. A — paspyLieH1e MJIOTHbIX KOHTAaKTOB U3 K1ayau-
Ha-5 1 oKK/Il0AMHA NPMBOAUT K NOBbILLIEHHO HEKOHTPO-
NMpyeMoit napauenntonsapHoi auddysumn u HapyLeHuro
uMTOCKNeneTa sHporenuoumnta. UHUALTpaTUBHBIN pocT
rM1Mo61acToMbl Bbi3bIBAaET CMELLEHUE U pa3pyLLeHHue oT-
POCTKOB acTpouuTOB. PeakTUBHbBIE acTpOLMTLI IKCNpec-
cupytoT cuHrosuH-1-docdarHbiit peuentop-3 (S1PR-3),
yto ycunuBaer MHOUAbTpauuw T-nuMdouuTamu;
B — sHpoTenuouuTbl rematoonyxonesoro 6apbepa xa-
pakTepu3yloTca notepeit MHOTUX MNEePeHOCYMKOB U Ha-
NiMyneM 60/bLIOro KONMYECTBA TPAHCMOPTHBIX BE3UKY/
n 6enkoB ABC; C — pacnpeneneHne nepMumToB remaro-
onyxonesoro 6apbepa HepaBHOMEPHOE € Yepea0BaHNEM
30H UX OTCYTCTBUA M 06/1aCTEI CO CZIOUCTOIM CTPYKTYPOW.
OuddepeHumpyiowmecs U3 CTBONIOBLIX OMYXONEBbIX
K/IETOK MEepULUTbI IKCNPECCUPYIOT B 6ONbLIOM KONM-
yectBe 3HAocnanuH (CD248). dopmupoBaHme HOBbIX
COCynoB B [MMOGNacTomMe NPOMUCXOAUT MOCPEACTBOM
CMHTE3a OMyXO0JIeBbIMU KNE€TKaMM U JHAOTENUOLUTAMU
VEGF (¢dakTop pocta sHpoTenus cocynos). GLI-1 — 6e-
JIOK LLIMHKOBOrO nmanbua-1

The structure and functioning of BTB. A — the de-
struction of tight junctions (claudin-5 and occlud-
ing) leads to increased uncontrolled paracellular
diffusion and disruption of the endotheliocyte cyto-
skeleton. Infiltrative growth of glioblastoma causes
displacement and destruction of astrocyte processes.
Reactive astrocytes express S1PR-3, which enhances
infiltration by T-lymphocytes; B — endotheliocytes
are characterized by the loss of many carriers and
the presence of a large number of transport vesicles
and ABC proteins; C — the distribution of pericytes is
uneven with alternating zones of their absence and
areas with a layered structure. Differentiating from
stem tumor cells, pericytes express a large amount of
CD248. The formation of new vessels in glioblastoma
occurs through the synthesis of VEGF by tumor cells
and endotheliocytes

Fig. 2.
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pacnpezesicHue NEpPULMTOB Ha SHIOTENHU C (HOPMHPO-
BaHMEM 30H OTCYTCTBMS IAaHHBIX KIETOK M oOnacted
¢ Oompmoi mx KoHmeHTpareld. Takas ctpykrypa ['Ob
HEOOX0IMMa, ¢ OJHOM CTOpPOHBI, JUISl YIyUIICHUs Ipo-
HUIIAEMOCTH JUISl TIMTATEIbHBIX BEILECTB, YYMTHIBAs
BBIPKCHHYIO TMPOIH(EPalio KICTOK [HOOIaCTOMBI,
a ¢ Apyroi — Ui (pOPMUPOBAHHUS 30H JIOTIOJHHUTENb-
HOTO 3aIUTHOTO Oaphepa. Ha ceromusmmamii JeHb yxe
YCTaHOBJICHA 00paTHasi KOPPEJSALHsl MKy KOHIICHTpA-
uueit nepuitoB B ['OB npu mmo6nactome u 3¢ dexrs-
HOCTBIO XuMHoTepanuu [26]. Ilepuuutel mHoOIacToM
aKTUBHO CHHTE3UpyIoT sHmocuana (CD248), xotopsrit
WTpaeT BAKHYIO pPOJb B TIOMICPKAHUH MHKPOIHPKY-
nsTopHoro pycia omyxonu [18]. Ctout oTMeTuTh, YTO
9KCIPECCHsl TaHHOTO Oelika HaOMIomaeTcsl TONBKO B 3710-
Ka4eCTBEHHBIX OITyXOJISIX.

3HaunTeNIbHbIE M3MEHEHHs HAOMIOAaloTCsl U B 3H-
norenuaigbHOM cioe (puc. 2, gacte C). Paspymenue
IUIOTHBIX KOHTAKTOB MEXIY 3HIOJHOLUTaMH MPHUBO-
JUT K TOBBIILICHHOM Napaueumonsipaon anddysnn
yepe3 ['Ob, a cHMKeHUE cHUHTE3a TaKUX NEPEHOCUU-
KOB-TpaHcroptepoB, kak GLU-1 (Tpancmoprep miro-
ko3bI-1) 1 MSFD2A/NLS1, yBenuuuBaeT KOJHYECTBO
TPaHCUMTO3HBIX Be3ukyn [8, 22]. Jlnsa sHpmorenmumo-
uutoB ['Ob xapakTepHa IOBBILIEHHAs SKCIPECCHS
6enkoB ABC, >IMMHHHPYIONIMX TOKCHYECKHE BeIle-
CTBa, B TOM YHCIIC JIEKAPCTBEHHBIE MpEraparsl, TeM
cambIM CHIKasi 3()(EKTHBHOCTh MPOTHBOOITYXOJIEBOM
Tepanuu. IloMuMoO 3TOro, 3HAOTENHATBHBIE KIETKU
IHOOJIACTOM M caMa OIyXOJb JKCIPECCHPYIOT OOIb-
moe kommdectBO VEGF (dakTop pocrta sumorenus
COCYIIOB), CTHUMYJIHUPYIOIIETO0 (OPMUPOBAHHUE HOBBIX
HE3pEeJIbIX COCYAOB, YTO TPUBOAUT K emle OoJblIeMy
paspyuienuto suporenus [11].

CTOUT OTMETHTH, YTO B IIMOOIACTOME CYLIECTBY-
FOT 30HBI M C WHTAaKTHBIM [ Db ¢ coxpaHeHHEM BceX
¢dbmsuonorngeckux cporicts [11, 16, 21, 25]. Coxpane-
Hue oOmactedl ¢ MHTAKTHBIM ['DB CIyKUT 3alUTHBIM
MEXaHU3MOM IIIHO0IACTOMBI OT JEHCTBHS Pa3lIUYHBIX
TOKCHYECKHX, B TOM YHCIIE NPOTHBOOIYXOJIEBBIX, BE-
LIECTB.

B nacrosmiee BpeMsi BefeTcs aKTUBHOE H3y4YeHHE
MOJIEKYJISIPHO-T€HETUYECKOTO B3aUMOAECHUCTBUS MEXKY
mmoOnactromoit u I'Ob. B psae HayuHsIx pabot, mo-
CBSILLICHHBIX JaHHOMY BOIPOCY, ObuIa OOHApY)KEHAa BbI-
COKast SKCIIpeccHs B OIyXOJu OelKa IWHKOBOTO Iajlb-
na-1 (GLI-1), 6enka-ctumynsitopa SHH-curnansaoro
nyta [7, 9, 10] (puc. 2, wacte C). I'mnepaktuBanus
JAHHOTO Kackaja MPHUBOIUT K ObICTpoi mpoimdepa-
[IMM, BBICOKOW MUTPAIIMOHHOW aKTHBHOCTH, MOIJIEP-
JKQHWIO CTBOJIOBBIX OITYXOJIEBBIX KIIETOK W CHHTE3Y
nornonHuTenbHbIX nopiuit ABC-6enkoB. Ha skcnepu-
MEHTaJbHOM MOJENH OBbIJIO MOKA3aHO, YTO CTHUMYJISLIUS
skcrpeccun GLI1 mpoucxoauT mocpeacTBOM CHUHTE3a

Oenka SHH actpounTamu u SHIOTENIHANBHBIMU KJIET-
KaMH, OKpYXarIuMu riuodnactomy [10].

B 3axiroueHne MOXHO CKa3aTh, YTO MCCIIEAOBAHUS
naro(U3NOIOTHYECKUX TPOIECCOB, OMPEEIISIONINX
B3auMOJICHCTBIE Mexay riuodmactomor u ['DOb/TOB,
MpOAOJIKAIOTC. B 3HauMTeNnbHOM cTeneHu OT paspe-
LICHUSI CJIOKHBIX, MHTUMHBIX BOIPOCOB IIaTOreHe3a
u maroMopd03a dTOTO OHKOJIOTHYECKOTO 3a00JIeBaHMS
3aBHCHT MPOTHO3 U TAaKTHKa JieueHus omyxonu. Ha ce-
TOTHSIIIHUHN JIeHb C(OPMUPOBAIIOCH YETKOE TOHUMaHHE,
4T0 3P PEKTUBHOCTH IPOTUBOOIYXOJICBOI Tepanuu 3a-
BHUCHUT HE TOJBKO OT MOJIEKYISIPHO-MOP(HOIOrHUECKUX
XapaKTEPUCTHK OITyXOJIH, HO ¥ OT (PyHKIIMOHAIBHOTO
coctosiausa I'Db u ['Ob, onpenensromux BO3MOKXHOCTb
KaK MpsIMOTO B3aUMOJAEHCTBUS JIEKAPCTBEHHOTO Ipe-
mapara ¢ OIYXOJEBBIMHM KJICTKAMH, TaK W BBDKHUBA-
€MOCTh KJIETOK DINOOMACTOMBI NPH 3KCTPEMAaJIbHBIX
Bo3neiCTBUsAX. JlaypHelnee H3ydeHHe CTPYKTYpHO-
(YHKIMOHABHBIX ~ OCOOEHHOCTEH OTHX  OapbepoB
npuBeneT Kk Oojee rTyOOKOMY IOHHMAHHUIO OHMOJIOTH-
YEeCKOro MOBEACHUS IIMO0IacCTOMBI U ONPEACIUT CIIe-
HU(PUUECKUE «TE€PANEBTUYECKUE OKHA», YTO IMOBBICUT
3¢ (eKTUBHOCTh U OC30MACHOCTh JICUCHHUSI.
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NEONATAL DIABETES MELLITUS AND POLYCYSTIC OVARIES

IN A CHILD WITH SEVERE INSULIN RESISTANCE CAUSED BY

A VARIANT IN THE INSR GENE. DESCRIPTION OF THE CLINICAL CASE

© Dmitry O. Ivanov, Anna N. Taits, Liliya V. Ditkovskaya, Nadezhda N. Matveeva,

Olga L. Krasnogorskaya, Alexander V. Pozdnyakov, Irina V. Myznikova, Anna A. Malysheva,
Svetlana V. Kuzminykh, Anastasia D. Orlova, Anna A. Veretennikova

St. Petersburg State Pediatric Medical University, Saint Petersburg, Russia;

For citation: lvanov DO, Taits AN, Ditkovskaya LV, Matveeva NN, Krasnogorskaya OL, Pozdnyakov AV, Myznikova IV, Malysheva AA, Kuzminykh SV,
Orlova AD, Veretennikova AA. Neonatal diabetes mellitus and polycystic ovaries in a child with severe insulin resistance caused by a variant in
the INSR gene. Description of the clinical case. Pediatrician (St. Petersburg). 2022;13(5):109-119. DOI: https://doi.org/10.17816/PED135109-119

Rare severe insulin resistance syndromes such as Donohue syndrome, Rabson-Mendenhall syndrome, and type A insulin
resistance are caused by mutations in the insulin receptor (INSR) gene. Donohue and Rabson-Mendenhall syndromes
are caused by biallelic mutations in the a- and / or B-subunits of INSR, are characterized by a severe course with severe
clinical symptoms and an unfavorable prognosis. The difficulty of managing and treating these patients is associated
with a low incidence, lack of practice in managing such patients, as well as a lack of experience in surgical interven-
tions in these patients.

All insulin resistance syndromes are characterized by a significant increase in the level of insulin in the blood plasma in
the absence of obesity, progressive diabetes mellitus and an excess of androgens. Polycystic ovary syndrome or stromal
hyperthecosis develops in adult patients with syndromic forms of insulin resistance.

We present a rare clinical case of a complicated course of Donohue syndrome, diagnosed in a 2-month-old patient.
A feature of this clinical case was the giant growing multifollicular ovaries, which became an absolute indication for
organ resection surgery.

The experience of treatment and observation of this patient reflects the importance of early verification of the diagnosis,
timely appointment of adequate therapy, allows you to objectively assess the effectiveness of the treatment, helps in
choosing medical tactics and predicting the course and outcome of the disease.

Keywords: insulin resistance; Donohue syndrome; Rabson-Mendenhall syndrome; insulin resistance type A; INSR gene
mutation; ovarian hyperthecosis; multifollicular ovaries; hyperglycemia; neonatal diabetes mellitus.
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HEOHATAJIbHbIA CAXAPHbIA OAUABET U NOJIMKUCTO3 ANYHUKOB Y PEBEHKA
C TAXENOA UHCYIMHOPE3UCTEHTHOCTbIO, OBYCJIOBJIEHHON BAPUAHTOM
B FEHE INSR. ONMUCAHUE KJIMHNYECKOIO C/IYYAS

© [.0. MeaHos, A.H. Tanu, J1.B. IuTtkosckas, H.H. MaTtBeeBa, O./1. KpacHoropckas, A.B. MMo3aHakoB,
N.B. Mbi3HukoBa, A.A. ManbiweBsa, C.B. Ky3bMuHbix, A.[l. OpnoBa, A.A. BepeTeHHMKOBA

CaHkT-lNeTepbyprckuii rocynapCTBEHHbI NeAMaTpUUeckuit MeamuunMHCKuin yHuBepcutet, CankT-MNetepbypr, Poccus

Ansa yumuposaHus: WeaHos [.0., Taiy A.H., [AuTKkoBckasa J1.B., Matseesa H.H., KpacHoropckasa 0./, Mo3gHsakos A.B.,
Mbi3HukoBa W.B., Manbiwesa A.A., KysbmuHbix C.B., Opnosa A.[l., BepeteHHukoBa A.A. HeoHaTa/ibHbii caxapHblii auabet
U MOJIMKUCTO3 AUYHWUKOB Y pebeHKa C TANKENON MHCYMHOPE3UCTEHTHOCTbIO, 06YC/I0BNEHHOI BapuaHTom B reHe INSR. OnucaHue
KAMHMYeckoro cnyyas // Negmatp. — 2022, — T. 13. — Ne 5. — C. 109-119. DOI: https://doi.org/10.17816/PED135109-119

B ocHOBe pefkuX TSKesbIX CUHAPOMOB PE3UCTEHTHOCTU K MHCYNIMHY, TaKUX Kak cMHAPOMbI [loHaxbto, PabcoHa — MeHaeHxonna
MU MHCYNIMHOPE3UCTEHTHOCTb TUMa A, nexart MyTauuu B reHe peuentopa umHcynnHa (INSR). Cunapombl [loHaxbio u Pabco-
Ha — MeHpaeHxonna obycnoBneHbl GUanNenbHbIMU MyTaLUAMU B a- U/MNKU B-cybbeanHuuax INSR, xapakTepusyoTcs TaKenbiM
TEYEHMEM C BbIPAXXEHHOM KIMHUYECKON CMMNTOMATUKOW U HebnaronpusaTHbIM NporHo3om. [1ns BCeX CMHAPOMOB PE3UCTEHT-
HOCTU K MHCY/IMHY CBOMCTBEHHO 3HAYMTENIbHOE MOBBILEHUE YPOBHS MHCY/MIMHA B NIa3Me KPOBMU MPU OTCYTCTBUU OXMUPEHUS,
NpOrpeccUpyroLLero caxapHoro auabeta U u3bbiTka aHAporeHoB. CUHAPOM MOMMKUCTO3HLIX SSIUMHUKOB U/WMAKM CTPOMAsbHbIN
rMnepTeko3 pa3BMBAETCS Y B3POC/bIX NALMEHTOK C CMHAPOMaNbHbIMM GOPMaMU UHCYNMHOPE3UCTEHTHOCTU. TPYAHOCTb Ha-
GNMIOLEHUS U NNEYEHUS! TAKUX NALMEHTOB CBSI3aHA C HM3KOW YaCTOTOM BCTPEYAEMOCTH, @ MOTOMY M C OTCYTCTBMEM MPaKTUKM
KOHCEepBaTMBHOM Tepanuu U C MasbiM OMNbITOM OMEpPaTUBHbIX BMeLIaTeNnbCTB.

Mbl npeacTaBngemM peakuit KIMHUYECKUI CllyYalt OCIOKHEHHOrO TevyeHus cMHApoMa [loHaxbto, AMAarHOCTUPOBAHHbIN y 2-Me-
CAYHOM naumeHTKn. OCOBEHHOCTbI LAHHOMO KIMHUMYECKOro Cayyas Obliv rMraHTCckue pactywme MynbTUDONNUKYASPHbIE
SAMYHUKM, CTaBMe abCOMOTHBIM MOKa3aHWeM ANS yAaNeHUs NOPaXKEeHHOro opraHa.

OnbIT neyeHus u HabnoAEHUS OAHHOW MALMEHTKM OTPaXKaeT BaXKHOCTb paHHeil BepudMKaLMM AMarHo3a, CBOEBPEMEHHOMO
Ha3HaYeHUa afeKBaTHOM Tepanuu, N03BONSET 0ObEKTUBHO OLEHUTb 3PHEKTUBHOCTb MPOBOAMMOrO e4YeHus, MOMOraeT B Bbl-
6ope BpayebHOM TaKTUKM M NPOrHO3MPOBAHMM TEYEHUS U UCXOAa 3aboneBaHus.

KnioueBble cnioBa: MHCYIMHOPE3UCTEHTHOCTb, CMHAPOM [loHaxbt; cMHApoM PabcoHa - MeHaeHxonna; MHCYIMHOpe3u-
CTEHTHOCTb Tuna A; mMyTaumm B reHe INSR; runepteko3 SAUYHWMKOB; MYNbTUPONIUKYASAPHbIE SUYHUKM TUNEPTANKEMUS;
HeOoHaTanNbHbIA CaxapHbli auaber.
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Rare severe insulin resistance syndromes, such
as the Donohue syndrome and Rabson—Men-
denhall syndrome, and type A insulin resistance
are induced by mutations in the insulin receptor
(INSR) gene. Donohue and Rabson—Mendenhall
syndromes are caused by biallelic mutations in
the INSR o- and/or [-subunits and are charac-
terized by a severe course, pronounced clinical
symptoms, and poor prognosis [1, 2, 4, 6, 15].
Most patients die during the first years of life from
recurrent infections alongside severe progressive hy-
potrophy or hypertrophic cardiomyopathy [6, 7, 13].
Type A insulin resistance, the mildest form with
an adolescent onset and a favorable prognosis, is
usually associated with heterozygous mutations in
the B-subunit of the insulin receptor [1, 4, 15].

The main clinical and laboratory signs of all
insulin resistance syndromes include acanthosis
nigricans, a significant increase in plasma insulin
levels in the absence of obesity, progressive diabe-
tes mellitus, and androgen excess. The probability
of diabetes onset and its severity depend directly
on the degree of insulin resistance [3, 5, 6, 13].
Thus, in the case of Donohue syndrome, neonatal
diabetes mellitus generally develops, whereas in
patients with type A insulin resistance, diabetes
or impaired glucose tolerance is considered one of
the latest manifestations and can be well compen-
sated with biguanides (metformin) [10]. Polycystic
ovary syndrome and/or stromal hyperthecosis in
patients with syndromic forms of insulin resis-
tance rarely occur at an early age. Only isolated
clinical cases have been described [6, 9, 12, 13].
Insulin stimulates the hormonal activity of ovar-
ian granulosa and theca cells, which increases the
synthesis of sex steroids. The influence of insulin
on ovarian steroidogenesis and growth of granulosa
cells is realized through insulin receptors and is
mediated by the receptors of insulin-like growth
factor 1 (IGF-1). Insulin increases the activity
of 17a-hydroxylase and 17a-lyase, key enzymes
of androgen biosynthesis in the ovaries, and the
level of free testosterone by reducing the synthesis
of globulin-binding sex steroids [11, 14-16]. In
addition, with hyperinsulinemia, steroidogenesis
is activated following an increase in the number
of luteinizing hormone receptors in the granulosa.
With increased production of androgens, follicu-
logenesis is disrupted, which results in the for-
mation of multiple small follicles and stromal
hyperplasia. The growth effects of insulin on the
ovaries are manifested in the stimulation of in-
terstitial cells, thereby increasing their volume
[14-16].

The difficulty of treating newborns with syn-
dromic forms of insulin resistance is due to the
severity of the disease course, low incidence, and
consequently the lack of experience in working
with such patients. In this regard, early diagnos-
tics and timely initiation of pathogenetic therapy
are extremely important.

To date, the most effective treatment method
is the use of recombinant IGF-1 preparations in
combination with biguanides [11, 13]. In addition
to pathogenetic therapy aimed at reducing insulin
resistance, adequate nutritional support and symp-
tomatic therapy are also performed.

CLINICAL CASE

The female patient was born at term on Novem-
ber 14, 2020, with low birth weight and growth re-
tardation (weight, 1760 g [-3.57 SDS); body height,
45 c¢cm [-1.93 SDS]). Delivery was performed by
cesarean section because of worsening intrauterine
fetal hypoxia. The Apgar score was 8/8 points.

The anamnesis revealed that it was the second
pregnancy (the first child is healthy), associated with
chronic placental insufficiency. At weeks 16-17,
the mother contracted COVID-19. Ultrasonogra-
phy revealed pronounced fetal growth retarda-
tion at weeks 38-39 (fetal weight, 1948 £ 243 g).
The marriage was closely related, without a nega-
tive family history of diabetes mellitus.

From birth, the child’s condition was of mo-
derate severity. A disproportionate physique was
prominent, including relative macrocephaly, limb
shortening, pronounced thinning of the subcutane-
ous fat, muscle hypotrophy, acanthosis nigricans,
hypertrichosis, developmental anomalies of the
facial skull (i.e., a high forehead, large protrud-
ing eyes, wide nasal dorsum, wide nostrils, and
gum hyperplasia [“elfin face”]), thelarche, macro-
genitalism, hypertrophied clitoris, umbilical her-
nia without signs of strangulation, rectal prolapse,
and reduced spontaneous motor activity (Fig. 1).
The child had no respiratory or hemodynamic dis-
orders. Breast milk was given in the delivery room,
and she received supplementary feeding with for-
mula. From the first days of life, low weight gain
was noted despite sufficient enteral nutrition.

On day 7 of life, an ultrasound examination
of the abdominal cavity and small pelvis revealed
signs of “old” thrombosis of the interlobular veins
without damage to the main renal and inferior vena
cava, atypical division of the portal vein trunk into
branches, and enlarged multifollicular ovaries.

From week 3 of life, the patient’s condition
sharply deteriorated due to a fever of up to 39°C,
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Fig. 1. The appearance of a patient with Donohue syndrome
Puc. 1. BHewHui BMA, NaumMeHTa ¢ CMHAPOMOM JloHaxbio

tachycardia, tachypnea, moderate abdominal disten-
sion, and acholic stools. The patient stayed in the in-
tensive care unit. Clinical blood tests revealed a de-
crease in hemoglobin level to 110 g/L, leukocytosis
to 23.6-34.2 thousand, and change in the leukogram
because of an increase in the stab neutrophil count.
The biochemical blood test revealed hypoprotein-
emia up to 40.0 (Normal range [N] 44-76) g/L;
hyperenzymemia with alanine aminotransferase of
60.0 (N 0-40) U/L and aspartate aminotransferase
of 62.0 (N 0-40) U/L, gamma-glutamyl transferase
of 387.0 (N 9-36) U/L; hyperbilirubinemia with
a total bilirubin of 63.5 (N 3.4-20.5) mmol/L and
direct bilirubin of 45.4 (N 0.0-8.6) mmol/L. Uri-
nalysis showed marked proteinuria up to 8.8 g/L,
erythrocyturia of 10,501.0 cells/uL, leukocyturia of
358.0 cells/uL, and persistent oxaluria.

The patient received infusions, antibiotic therapy
(cefaperazone and vancomycin), and total paren-
teral nutrition. Further examination revealed per-
sistent hyperglycemia up to 30 mmol/L; according
to the acid—base state, signs of metabolic acidosis
were observed. Hyperglycemia was accompanied by
glycosuria (urinary glucose up to 2000 mg/dL) and
ketonuria. The child was diagnosed with neonatal
diabetes mellitus. According to vital indications,
intravenous administration of common insulin at
a rate of 0.05-0.2 units/(kg - h) was started, de-
pending on blood glucose values.

Before the insulin therapy was initiated, the
levels of insulin and C-peptide were prohibitively
high (insulin > 302.0 pIU/mL [N 2.0-25.0]; C-pep-
tide > 16.0 ng/ml [0.5-3.2]). During daily moni-
toring of blood glucose levels against the insulin
therapy, significant variability of glycemia during
the day from 1.7 mmol/L to 22.0 mmol/L was re-
corded, and hypoglycemia occurred repeatedly be-
fore feeding. Enteral nutrition was restored with an
adapted formula product given fractionally through
a tube; however, weight gain was poor. Insulin was

gradually decreased, episodes of hypoglycemia be-
came more frequent, and the drug was discontinued.
Subsequently, to correct carbohydrate metabolism
disorders and increase the sensitivity of peripheral
receptors to insulin, biguanide therapy (metfor-
min) at a dose of 70 mg/(kg - day), in four doses,
per os, was prescribed, which achieved target gly-
cemia levels without significant decrease in insulin
and C-peptide levels. In addition, a significant in-
crease in the abdomen volume, constant reducible
prolapse of the rectal mucosa, hairiness of the pubic
region and armpits, and enlargement of the clitoris
were noted. In addition, the patient was diagnosed
with congenital heart disease, namely, stenosis of
the pulmonary artery valve.

Considering the pronounced signs of hyperan-
drogenism, karyotyping (46XX karyotype, normal
female) and an extended hormonal study revealed
17-hydroxyprogesterone, 1.90 (N 0.1-3.1) ng/mL;
luteinizing hormone, 1.11 (N 0.02-8.0) mIU/L; fol-
licle-stimulating hormone, 0.5 (N 0.7-6.7) mIU/L;
prolactin, 9.3 (N 2.0-20.0) ng/mL; IGF-1, 395.2
(N 44-206) ng/mL; estradiol, 115.3 pg/mL; tes-
tosterone, 0.92 (N 0.03-0.17) nmol/L; and andro-
stenedione, 23.4 (N 0.3-5.0) nmol/L.

On ultrasound examination at the age of 2 months,
visualization was complicated. The volume of the
abdominal cavity was nearly filled with a hetero-
geneous volumetric formation represented by mul-
tiple cystic structures with hyperechoic septa up to
3 c¢cm?® in volume.

Multislice spiral computed tomography revealed
a large cystic multi-chamber lesion originating from
the pelvic organs, with clear smooth edges, parti-
tions in the structure (85 x 105 x 90 mm), enlarged
kidneys, and rectal prolapse.

Repeated examinations revealed an enlargement
of the ovaries. In the pelvic area, with propagation
into the abdominal cavity, large cystic formations
were located adjacent to each other. The largest one
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measured 94 x 56 X 65 mm (straight arrow), with a
uniform density of 10—15 HU and a thin capsule.
On the right, a lesion measured 42 x 15 x 25 mm
(curved arrow) with a uniform density of 10-15 HU
and a thin capsule. After intravenous administration
of a contrast agent, a more distinct visualization of
the cyst capsule was obtained (Fig. 2).

Given that the patient had multiple microanom-
alies of development, pronounced signs of facial
dysmorphism, neonatal diabetes mellitus associated
with extremely high levels of insulin and C-peptide,
absence of subcutaneous adipose tissue, progres-
sive hypotrophy, clinical and laboratory signs of
hyperandrogenism, acanthosis nigricans, and multi-
follicular ovaries, the Donohue syndrome was sus-
pected (leprechaunism). To clarify the diagnosis,
a blood sample was sent for molecular genetic tes-
ting at the National Research Center for Endocrino-
logy of the Russian Ministry of Health (Moscow).
A molecular genetic study (sequencing of the pan-
el “Diabetes mellitus — hyperinsulinism”) revealed
type A insulin resistance (PMID:11260230; OMIM
610549), a previously described pathogenic variant
of the nucleotide sequence in the exon 3 of /NSR
c.G839A: p.c280y, (HGMD: CHO010893) in the ho-
mozygous state, confirming a syndromic form of
insulin resistance (Donohue syndrome) in the child.

In connection with the progressive deteriora-
tion of the condition caused by metabolic disor-
ders associated with neonatal diabetes mellitus, the
development of intra-abdominal tension syndrome
due to a critical enlargement of the ovaries, pain
syndrome, and poor food intake, a case confer-
ence was held, followed by a collegial decision to
continue drug therapy with biguanides, considering
the prescription of recombinant IGF-1 and pallia-
tive surgery to reduce the volume of the ovaries.

Under aseptic conditions with endotracheal an-
esthesia, supraumbilical minilaparotomy was per-
formed, with ovarian cyst puncture on the right
and resection of both ovaries (Fig. 3). Laparoscopic
hernioplasty and umbilical hernia repair were also
performed.

The ovaries measured 4.4 X 3.5 % 2.5 cm on
the right and 5.2 x 4.5 x 1.5 cm on the left. On
the incision in both ovaries, multiple cysts, with
a maximum size of 0.5 x 0.4 cm, were revealed.
The histological examination determined multiple
follicular cysts lined with multi-row follicular epi-
thelium with pronounced cell proliferation, dystro-
phic changes, and luteinization phenomena. A wide
layer of large theca cells was adjacent to the fol-
licular cysts. The identified morphological changes
corresponded to secondary hyperthecosis (Fig. 4).

Fig. 2. CT reconstructions: a — axial, b — coronal, ¢ — sagittal
projections. Arrows indicate cystic formations
PesynbTaTbl MyNbTUCNAINCHOM CNMPasIbHOM KOMMbIOTEPHOM
ToMorpacuu. PEKOHCTPYKLMU B NPOEKLMUAX: @ — aKCU-
anbHOW, b — KOpOHapHOWA, ¢ — caruTTanbHOM. Crpenkamu
0603HauYeHbl KUCTO3HbIe 06pa3oBaHuUs

Puc. 2.

RN

c
Fig. 3. Surgical treatment: a, b — resection of the right ovary;
¢ — macropreparation, resected ovaries
Puc. 3. Xupypruueckoe neveHue: a, b — pesekuusa npaBoro

AIMYHMKA; ¢ — MaKpOnpenapart, pe3eumMpoBaHHble AnY-
HUKM

During therapy and surgery, the desired result
was not achieved. The postoperative ultrasound
examination of the pelvic organs revealed rapidly
enlarging cystic ovaries (Table) and kidneys, and
rectal prolapse was noted over time. The abdomi-
nal circumference reached 40 cm, with persisting
intra-abdominal tension syndrome.

Given the progressive enlargement of the ova-
ries, worsening intra-abdominal tension, and dete-
rioration of the general condition, surgical interven-
tions were repeated, including bilateral laparoscopic
adnexectomy and elimination of the rectal prolapse
(Delorme surgery). The postoperative course was
uneventful. The girl was discharged with adequate
weight gain and controlled glycemia.

@ Mlegpnatp. 2022.T. 13. Boin. 5 / Pediatrician (St. Petersburg). 2022;13(5)

elSSN 2587-6252



114

CLINICAL OBSERVATION / KTMHUYECK N CTYYAR

Fig. 4.

Puc. 4.

Micropreparation. Ovarian tissue: a — staining hematoxylin-eosin. Magnification x25. Big and small follicular cysts
(arrows), the wall is formed by fibrous connective tissue; b — staining hematoxylin-eosin. Magnification x40. Big and small
follicular cysts (arrow), the wall is formed by fibrous connective tissue; ¢ — staining hematoxylin-eosin. Magnification x20.
Cysts with luteinization, theca cells (arrows); d — staining hematoxylin-eosin. Magnification x40. Cysts with luteinization,
theca cells (arrow); e — staining: alcyan blue. Magnification x40. Big and small follicular cysts (arrows), the wall is formed
by fibrous connective tissue; the lining of cysts is formed by multinuclear follicular epithelium; f — staining alcyan blue.
Magnification x40. Big and small follicular cysts (arrows), the wall is formed by fibrous connective tissue; the cyst lumen
has basophilic alcyan-positive content

Mukponpenapar. TkaHb IMMHMKA: 0 — OKpacKa reMaTOKCU/IMHOM U 303UHOM. ¥YB. X2 5. KpynHble u Menkue dhonaukynspHbole
KUCTbI (CTPENKM), CTeHKa NpeAcTaBNeHa BOJIOKHUCTON COEAUHUTENbHOM TKaHblO; b — OKpacka reMaTOKCMIMHOM M 303UHOM.
YB. x40. KpynHble n Menkue ponnukynsipHbie KUCTbI (CTpenKa), CTeHKa NpeacTaBieHa BONOKHUCTOW COeAMHUTENBHOM TKaHbIO;
€ — OKpacKa reMaToKCUJIMHOM 1 303UHOM. YB. x20. KucTbl ¢ sBIeHMAMM TIOTEMHM3aLMKU, TEKA-KNETKK (CTpenku); d — okpacka
reMaToKCUJINHOM 1 303UHOM. YB. *40. KucTbl ¢ sBNEeHUAMM NIOTEMHU3ALMK, TEKA-KNETKMU (CTPeNKa); e — OKpacka abLMaHOBbIM
cuHUM. YB. x40. KpynHbie n Menkue ponnukynsipHblie KUCTbI (CTPENKK), CTEHKA NpeacTaBieHa BOIOKHUCTON COeANHUTENbHOM
TKaHbI0; BbICTU/IKA KUCT NPEeACTaBIEHA MHOTOPSAHBIM (PONIMKYNSAPHBIM 3NUTENnEM; f — OKpacka anbLMaHOBbIM CUHUM. YB. x40.
KpynHble U Menkue @onNnuKynspHble KUCTbl (CTPENKM), CTEHKA NpeACTaB/ieHa BOJMIOKHUCTOW COEAWHUTENBbHOM TKaHbIO;
B MpoCBeTax KUCT 6a30(pmibHOE albLMaH-NO3UTMBHOE COAEPKUMOE
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Table / Tabnuya
Ovarian size growth during the observation period
06bEM SMYHMKOB NOC/E ABYCTOPOHHEN PE3EKLMM SUYHMKOB MO LAaHHbIM YIbTPa3BYKOBOIO MCCIEL0BaHMS
Indicator / Observation period, days / [lepuon HabmronEHUS, CYT
Hoxasarens 45 51 67 79 100
1 3
The right ovary, em" / 9.14 14.54 17.39 19.41 22.90
HpaBBII/I SAUMYHUK, CM
3
The left ovary, em” / — 12.85 13.61 19.47 42.36
JleBwIit sMUHUK, cM?

DISCUSSION

This study presents a clinical case of insu-
lin resistance syndrome in a child with neonatal
diabetes mellitus and polycystic (hyperthecosis)
ovaries.

The causes of insulin resistance in newborns
and young children are hereditary diseases asso-
ciated with variants in /NSR, such as Donohue
and Rabson—Mendenhall syndromes. Mutations in
the INSR a-subunit are more common in patients
with Donohue syndrome, whereas mutations in
the B-subunit are more common in patients with
Rabson—Mendenhall syndrome. Insulin resistance
type A is generally associated with heterozygous
mutations in the B-subunit of the insulin recep-
tor, with adolescent onset, less pronounced clinical
manifestations, and a favorable prognosis for life
[1, 4, 6, 15].

Our patient had a pathogenic homozygous variant
of INSR ¢.G839A: p.c280y (HGMD: CH010893),
previously described for type A insulin resistance,
localized in exon 3 in the B-subunit of the insulin
receptor. Probably, it was the biallelic nature of
the mutation that determined the early onset and
severity of the disease, which are characteristic of
Donohue syndrome.

Severe insulin resistance that develops in Dono-
hue syndrome leads to a significant increase in
blood levels of insulin, impairment of intracellular
glucose uptake, depletion of insulin-dependent adi-
pose and muscle tissues, and atrophy. In addition,
changes in INSR were assumed to result in im-
paired IGF-1 and somatotrophic hormone functions
in some tissues and may cause growth retardation
in patients with Donohue syndrome [8, 14].

Our patient had pronounced thinning of the
subcutaneous fat, muscle hypotrophy, and growth
retardation. She also had other phenotypic signs
of the syndrome, such as acanthosis nigricans,
hypertrichosis, developmental anomalies of the
facial skull (high forehead, large protruding eyes,

wide nasal dorsum, wide nostrils, gum hyperplasia,
large mouth, and pseudoacromegaly [“elfin face™]),
thelarche, macrogenitalism, hypertrophied clitoris,
umbilical hernia without signs of strangulation, rec-
tal prolapse, distended abdomen, liver enlargement,
and ovarian cystic changes.

Along with the phenotypic aspects, the child
had metabolic and hormonal disorders, including
neonatal diabetes mellitus associated with hyper-
insulinemia and hyperandrogenism. The course of
diabetes mellitus was extremely labile. Carbohy-
drate metabolism disorders were manifested by
an increase in both basal and postprandial blood
glucose levels. Hypoglycemia, described in other
patients with Donohue syndrome, occurred in in-
tervals between feedings. At the initial stage of
the correction of metabolic changes, insulin therapy
was prescribed; however, after laboratory confirma-
tion of the insulin resistance syndrome, the patient
was successfully switched to biguanide therapy
(metformin).

This clinical case is characterized by the de-
velopment of polycystosis (hyperthecosis) of the
ovaries in a newborn child. The severity of the
condition was due to the development of intra-ab-
dominal tension syndrome caused by rapid growth.
The huge ovaries filled the entire abdominal cav-
ity and squeezed the internal organs, which led to
respiratory failure, dysphagia, and prolapse of the
rectal mucosa. The literature describes the mech-
anisms of action of insulin, which increases the
synthesis of androgen. Insulin has a direct effect
on ovarian theca cells, similar to the effect of lu-
teinizing hormone, being an independent mitogen
of granulosa cells in the absence of gonadotropin-
dependent ovarian function. With increased pro-
duction of androgens, folliculogenesis is disrupted,
which induces the formation of multiple follicles
and stromal hyperplasia. In women with polycys-
tic ovary syndrome associated with hyperinsu-
linemia, ovarian enlargement may have a similar
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pathogenesis. In addition, insulin increases the le-
vels of free testosterone by reducing the synthesis
of globulin-binding total steroids.

A similar case of giant ovarian cysts associ-
ated with severe insulin resistance in a girl with
Donohue syndrome was previously described [10].
The patient’s condition was stable and did not re-
quire surgery. Against high doses of insulin in com-
bination with biguanides, significant regression in
ovarian size was achieved by the age of 15 months.
In our case, surgery was performed according to
vital indications.

CONCLUSION

This clinical case demonstrates the effect of hy-
perinsulinemia on androgen-dependent ovarian tis-
sue in patients with insulin resistance syndrome.
This is an important confirmation of the indepen-
dent effect of insulin on the ovarian stroma as one
of the key links in the pathogenesis of the for-
mation of multifollicular ovaries. The difficulty of
monitoring and treating these patients is attributed
to the low prevalence, lack of practice of conser-
vative therapy, and little experience with surgical
interventions in such patients. Timely genetic veri-
fication is needed to determine the optimal, person-
alized approach to patient management and provide
timely medical genetic counseling.
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KNUHUYECKUA CNNYYAA UHOYLUUPOBAHHOW NAKTALUKU Y BUOJIOTUYECKOWN
MATEPU B NEPUMEHOMAY3E B MPOrPAMME CYPPOTATHOIO MATEPUHCTBA
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MHAYLMPOBAHHOW NaKTaumu y BMosor1yeckoit matepu B nepumMeHomnayse B MPOrpamme CypporaTHoro matepuHctsa // Megwmatp. —
2022. -T. 13. = Ne 5. — C. 121-127. DOI: https://doi.org/10.17816/PED135121-127

Mo paHHbIM Poccrata, roa OT roAa KOMMUYECTBO AETEeN, HAXOAAWMXCS HA TPYAHOM BCKapM/IMBAHWMMU, CTPEMUTENIbHO CHUXa-
eTca. Pe3epB NoBbIlWEHUS MPOLEHTA XEHLMH, NPAKTUKYIOLMX FPYLAHOE BCKAPMIMBAHWE, NIEXUT NPEXAE BCErO B LUMPOKOM
MHOOPMUPOBAHMM MALMEHTOK O MPOCTOTE M MOJIb3e NAKTALMM, @ TaKXKe B MOLLEPXKKE CO CTOPOHbI MEAMUMHCKOro nepco-
Hasa M 4Y1eHOB ceMbu. Bce Bonbluee pacnpocTpaHeHWe B Hallei CTpaHe MojyyaeT npouesypa CypporaTHoro MaTepuHCTBa.
MHOYKUMA NAKTaLMK, TO €CTb YCTaHOBIEHWE NIaKTaLMM Y SKEHLLMHbI, KOTOPas HEe BbiHALIMBANa M He poxana pebeHka, MoxeT
HE TONbKO C/TYXXWUTb PE3E€PBOM PaCNpOCTPaHEHUs KYNbTYpPbl FPYAHOrO BCKaPMAMBAHMA, HO M 3HAYUTE/IbHO CMOCOBCTBOBAThL
MCUXONIOTMYECKOMY CONMKEHMIO BUONOrMHYECKO MaTepu CO CBOMM peBEeHKOM.

OnucaHue KNMHMYECKOro cayyas. B faHHOWM cTaTbe Mbl JEMOHCTPUPYEM KMHMYECKMI CAyYald YCNEeWHOM MHAYKLMKU NaKTa-
uMn y bronornyeckon matepu B nepuMmeHonayse. MNaumeHtka 52 net, BCTYyNuBLLIAS B NPOrpaMMy CypporaTHOro MaTepuHCTBA
B KayecTBe 6GMONOrM4ecKon mMaTepu, UMena KMHMYeckue M nabopaTtopHble MpU3HakM nepuMMeHonaysbl. HecMoTps Ha nepe-
HEeCEHHY0 KOPOHABMPYCHYI MHDEKLIMIO CO 3HAUYUTENbHBIM NOPAXKEHWUEM NIErKUX, NALMEHTKA NPOSBASAA BbICOKYIO MOTUBALLMIO
MHAYLMPOBATb rPyAHOE BCKAapMAMBAHUE, AUCLUMMIMHUPOBAHHO 3aHMManach CLeXmBaHueM. MeAnKaMeHTO3HAs UHTEPBEHLMUS
(MeToknONpamMmnAOM) U MeXaHUYeCcKoe CLEXMBaHWE TPYLHOro MOJIOKA MPUBENIM K YCTAHOBNEHHOW NAKTAaLMM K MOMEHTY
pox[eHus pebeHka CypporaTtHoOi MaTepbio, YTO MO3BOJIM/IO €lle B POAWIbHOM 3aje NMPUAOXKWUTb HOBOPOXAEHHOIO K rpyau
M HayaTb yCrewHoe rpyaHoe BCKapMAMBAHME C XOPOLWUMK NpubaBkaMu B BeCe B MepBble MeCsLbl XXU3HU.

3aknioveHue. Ha CerofHAWHUIA LeHb, K COXKANEHWUIO, OTCYTCTBYIOT CBEAEHUS O NMPOBEAEHWUU UCCNEA0BAHUI MHAYLMPOBAHHOM
NaKTaLMKU Ha 3HAYMTENbHOW BbIBOPKE MALMEHTOK, KPOME TOro, OTCYTCTBYHOT YETKO OTPEryavpoBaHHble NPOTOKO/bl MeAULLUH-
CKOM MHAYKUMM nakTaumm. [peacTaBneHHbl KIMHUYECKUIA CyYai MOXeT CTUMYIMPOBATb MHTEPeC Hay4YHOM 0OLEeCTBEHHOCTH
K LaHHOM npobneme. MHAYKUMS nNakTaumum LOMKHA OblTb NpefniokeHa Kaxaow buonornmyeckor maTepu npu OTCYTCTBUM
NPOTUBOMNOKA3aHWI AN FPYLHOr0 BCKapPMMBAHMS, YTO NMO3BOUT YCTAaHOBUTb TECHYHO NMCUXONOrMYECKYH CBS3b HOBOPOXAEH-
HOro ¢ 6MoNoOrMYeckoi MaMoi M yBeMYUTb MPOLLEHT AeTei Ha rpyaHOM BCKApMJIMBAHMUM B Halleil CTpaHe.

KnioueBble cnoBa: MHAYUMPOBAHHAa NakTauusa, 6epeMeHHOCTb; CypporaTHoe MaTepWMHCTBO; 3KCTpakoprnopanbHoe
onnopotBopeHune; JKO.
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A CLINICAL CASE OF INDUCED LACTATION IN A BIOLOGICAL MOTHER

IN PERIMENOPAUSE IN A SURROGACY PROGRAM OF ART
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According to Rosstat, the number of breastfed children is rapidly decreasing year by year. The reserve for increasing
the percentage of women practicing breastfeeding lies, first of all, in broadly informing patients about the simplicity
and benefits of lactation, as well as in support from medical staff and family. The procedure of surrogate motherhood
is becoming more and more widespread in our country. Induction of lactation, that is, the establishment of lactation
in a woman who did not bear or give birth to a child, can not only serve as a reserve for the spread of breastfeeding
culture, but also significantly contribute to the psychological rapprochement of a biological mother with her child. In this
article, we present a clinical case of successful lactation induction in a perimenopausal biological mother. A 52-year-old
patient who entered the surrogacy program as a biological mother showed clinical and laboratory signs of perimeno-
pause. Despite the coronavirus infection with significant lung damage, the patient showed a high motivation to induce
breastfeeding and was disciplined in pumping. Medical intervention (metoclopramide) and mechanical pumping of breast
milk led to established lactation by the time the child was born by a surrogate mother, which made it possible to at-
tach the newborn to the breast in the obstetric ward and begin successful breastfeeding with good weight gain in the
first months of life.

To date, unfortunately, there is no information on the conduct of studies of induced lactation in a significant sample of
patients, in addition, there are no clearly regulated guidelines for medical induction of lactation. The presented clinical
case can stimulate the interest of the scientific community to this problem. Induction of lactation should be offered
to every biological mother in the absence of contraindications for breastfeeding, which will allow establishing a close
psychological connection between the newborn and the biological mother and increasing the percentage of children
breastfed in our country.

Keywords: induced lactation; pregnancy; surrogacy; IVF.
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BBEOEHUE

C romamu TIPOIIEHT JIeTeH, HaXOAAIIUXCS Ha TPYI-
HOM BCKapMJINBaHWHM, CTAHOBUTCS BCe 0OJee HHU3KUM,
9TO OOYCJIOBIICHO, B TIEPBYIO OYEpEIb, HEIOCTATOUHO-
CTHIO 3HAHUN MEIUIIMHCKOTO TEPCOHAla O TPYIHOM
BCKapMJIMBAaHUU, HU3KOM MOTHUBALIMEH caMUX >KEHIIUH,
OTCYTCTBHEM MOPAaJbHOU MONAEPIKKH, aKTHBHON TPO-
raraHjiol cBOeW MPOAYKIIMHM KOMIAHUAMH 10 MpPOHU3-
BOJICTBY MOJIOUHBIX cMecel (TPUpPaBHUBAHUE TPYIHOTO
MOJIOKa K CMECU B CO3HAHHH PSIOBOTO IOTPEOUTEIIs)
[3, 5, 6, 21]. [lo mannubiM Poccrara, mpoueHT nerei,
HAXOJSAIIMXCA Ha TPYTHOM BCKapMJIMBaHWU 10 1 Tofa,
Ha 2020 1. cocraBmser 39,2 % oOmiero 4ucia JaeTei,
st cpaBHeHms: Ha 2016 . 3TOT MOKa3areiah COCTaB-
st 41,2 % [1].

B cBs3u ¢ OONBIINM pacmpOCTpaHEHHEM BBICOKHUX
PETPOMYKTUBHBIX TEXHOJIOTHH, TOSBICHHEM HOBBIX
BO3MOJKHOCTEH MEIWIIMHBI, >KCHIIUHBI, JIAIICHHBIC
aHATOMUYCCKON BO3MOXKHOCTH MMETh JIeTCH, BCE Yallle
CTaNM MpuOerath K CypporaTHOMY MAaTEpUHCTBY IS
pOXIeHUsT OMOJIOTHYECKH POAHOTO pedeHka. XKemanue
OBITH TIONHOIIEHHOW MaTephio TSI HOBOPOXKIEHHOTO,
BBIHOIIIEHHOTO CYppOTaTHOW MaTephio, pealu3yercs,
B TOM 4HCJe, ¥ Ojarofaps WHIyLHUPOBAHHOW JIaKTa-
[[UY, TIO3BOJISIFOIIEH YCTAaHOBUTh YHHUKAIBHY OHOIIO-
THYECKYIO0 M TICHXOJIOTHYECKYIO CBSI3b MaTepy W MIila-
nmenna [2, 3, 7, 9].

NunynupoBaHHas JIakTaus — JTO yCTaHOBJICHUE
JIAKTAIlMK Y JKEHIIMHBI, KOTOpas He pokaia peOeHKa,
YTO TO3BOJISIET €l OeCHpernsTCTBEHHO KOPMHUTH OHO-
JIOTHYECKH POAHOTO MianeHmna. K WHAyknnm nakra-
MW TpUOETAIOT HE TOJBKO YKCHIMUHBEI B IPOTrpamMmax
CyppOTaTHOTO MATCPUHCTBA, HO W >KEHIUHBI, IJIa-
HUPYIOILIUE YCHIHOBJICHUE HOBOPOXKICHHBIX JAETEl
[10, 11, 18, 20]. JIakTanuoo MOXHO UHAYLHUPOBATH KaK
(hapMaKOJIOTHYECKIMH, TaK W HEMEIWKaMEHTO3HBIMH
METOJIaMH, XOTS JKeJIaeMBIM pe3yabTaT HE BCETAA MO-
xKeT ObITh nocturHyt [4, 12, 13].

B BBIpaOOTKE TPYIHOTO MOJIOKA 3HAYUTEIHHYIO
pOIH WrpaeT TOPMOH TPOJIAKTHH, KOTOPBIM BhIpada-
THIBAETCA TPU CTUMYIAINW cocka. s BBIIeneHus
MOJIOKa W3 TPYAH HEOOXOIUM OKCHTOIIMH, KOTOPBIH
BeIpabarbiBaeTcst mpu cocanuu [17, 21]. Tlog Bos-
JICHCTBHEM OKCHUTOIIMHA OTIENIbHBIC TNIAKOMbIIICYHBIE
KIIETKH, OKPYKAIOIINEe CEKPETOPHBIE allbBEOJIbI, COKpa-
asICh, BBIIETSIOT MOJIOKO. [10CKONBEKY Ha BBEIPAOOTKY
MOJIOKa MOXKET BIIUSITH TICUXOAMOIIMOHATIBFHOE COCTOS-
HUE >KEHIIUHBI, TO Ui MPOLEecca BhIACICHUS MOJIOKA
W3 TPy OYeHb BAXKHO TIOJICPIKUBATH JKCHIUHY U €€
Bepy B cebsd W cBoM CHIIBI. BriepBble OMBIT MHIYK-
MW JIAKTAIli{ OmHcaH B jureparype B 1956 T. [19].
IIpu MHAYKINY JTaKTallMK CTICIUAIUCTHI 110 TPYTHOMY
BCKApPMJIMBAHUIO OPUEHTUPYIOTCS HA PEKOMEHAALNU
Bcemupnoli opranuzauuu 3apaBooxpaHeHust [1].

C 1enpl0 MHIYKIWH JIAKTAllMd B CYIIECTBYIOIICH
MPAKTHKE BO3MOXKHO MTPUMEHEHHUE CIeAYIOMHuX hapma-
KOJIOTHYECKHX CPEJCTB: XJIOPIPOMAa3HH, JOMIEPHIOH,
METOKJIOTIPOMUJI, CYJIbIUPHUI, THPEOJIUOCPUH, OKCUTO-
LIMH B HazajbHOM crpee [2, 13—15, 17]. B nepeuens
MOKa3aHU B MHCTPYKIIMU 10 MIPUMEHEHUIO BCEX BbI-
MIETIEPEYUCIICHHBIX MTPETapaToB HE BXOAWUT HWHYKIIHS
JAKTaIy, [OJTOMY JaHHBIE CpPEJCTBA Ha3HAYaAIOT-
csi off-label mo 3akiroyeHHI0 BpaueOHON KOMHCCHH.
B omnucaHHOM HamMU KJIMHUYECKOM Cly4ae MBI HC-
MOJIb30BAJIM  METOKJIOTIPAMUJI, TOCKOJBKY IIpenapar
“MeeT HanMEHBIIIee KOJIMYECTBO MOOOTHBIX 3PPEKTOB.
OpHaKO Ba)KHO TOHWMAaTh, YTO HH OJWH HMHIYLHUPY-
IOLIUI JIAaKTAl[MI0 [perapar He Oy[eT IOJHOLICHHO
s dexTuBeH 0€3 JIONOTHHUTEIBHON MEXaHUYECKOM
CTUMYIIAIINM COCKa M MOJIOYHOW JKEINIe3bl, TOCKOIBKY
MeXaHU4ecKast CTUMYJISIHS UTPAeT OMHY W3 BEXyIINX
poJieit B IpUpOJIe NP Havajie €CTECTBCHHOM JIAKTalln|
nocie ponoB [17]. C Touku 3peHUs IOKA3aTEIHHOM
MEJIMIIMHBI, B MUPE MaJIO PaHIOMU3UPOBAHHBIX HCCIIC-
JIOBaHUW TI0 WHAYIUPOBAHHOHN JIAKTAIlUH, €CTh JIHIIh
OTJeNbHBIE WCCIIEZIOBAaHUS Ha HEOONBIINX BBIOOpPKAX
Y OMHCAaHWE KOHKPETHBIX KIMHWYECKUX CiaydaeB [2].

KNMHUYECKUA CNYYAN

[Narmentka, 52 roma, oOparmiach C IIENBIO WH-
IYKIAWA JaKTaluyd 3a 16 Hel. 0 POKICHUS CBOETO
pebeHKa OT CypporaTHOW Marepu.

AKyIIEpCKO-TUHEKONIOTHUYECKUN aHAMHE3 KpaifHe
OTSITOILLICH: B aHaMHE3€ TPOE OMNEPAaTUBHBIX POAOPA3-
pelIeHuii myTeM KecapeBa CedeHus, Iocje 4ero Obiia
Mpom3BeAcHa XUpyprudeckas creprmmsarusa. Croycts
HECKOJIBKO JIET BCTaJ BOMIPOC O HOBOW OEpeMEHHOCTH
BO BTOPOM Opake, B CBSI3W C 4YeM OBUIN BBHITIOJHEHBI
MHOTOKpaTHbIE MOMNBITKM BCIOMOIAaTEIbHBIX PENpO-
MYKTUBHBIX TEXHOJOTHHA (CymMMapHO 24 HeygadHbIe
MIOTBITKH KPHUOMIEPEHOCOB M 9 MPOTOKOIOB HKCTpa-
KOopHopaJibHOTo oriofoTBopenus). B 2018 r. mocie
JIOJITOKIAHHOTO  YIAYHOIO KPUOIEPEHOCa B CPOKE
35 Hen. marmeHTKa ObLIa pojopaspelieHa OnepaTHB-
HBIM IIyTE€M IO MOBOLY IPEIKIAMIICUU TSHKEIOW cTe-
neHu. Mmerncs OnaronpusiTHRIA aHAMHE3 1O TPYIHO-
My BCKapMJIMBAaHUIO: YEThIpEX OMOJIOTMYECKUX JIETCH
JKEHIIMHA KOpMUJIA Ipyabio 0 1,5 JeT Kaxaoro.

B 2021 r. mamueHTka BHOBBH OOpaTHiIach 3a TIO-
MOIIIbIO, HO YK€ C 3alpOCOM BeICHUSI OEPEeMEHHOCTH
y cypporatHoii marepu. Ha MoMeHT OepeMeHHOCTH
caMoil OMOJIOrHYECKOW MaTepH UCIOIHWIOCHh 52 To/a,
BIIEPBbHIE CTAJIM OTMEUATHCS CUMIITOMBI IEPUMEHONAY-
3bl: 3aJ€p’KKa MEHCTpyauMu Ha 4 Mec., IPUJIUBBI,
Ja0WIBHOCTh HACTPOCHHUS, TMOTIHBOCTD.

[To maHHBIM TOPMOHATBLHOTO OOCIEIOBAHMS: THU-
peorponHbii TopMoH 3,3 MKME/mn, tupokcun (T4)
11,107 nmMonb/m, aHTUTENa K THPEOIEPOKCHIa3e
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11,3 En/mn, nponaktur 8,24 mMME/n, nrorenHU3upy-
toruit TopmoH 42,2 MME/mMin, dommukymnoctumynupy-
fomuid TopmoH 52,8 MME/mMn, actpagmon 70 mr/m,
mporectepoH 1,3 HMOIB/JI, TECTOCTEPOH CBOOOJIHBIM
0,86 HMOIIB/T.

Y3U opranos manoro taza ot 02.12.2021: marka
pasmepamu 61 X 48 X 72 MM, MHOMETPUA HEOAHO-
pomHBIM B obnacTm pyOIa, TOMIMMMHOW 7 MM, DHIO-
MeTpuil 8§ MM, OZHOPOIHBIN, aBaCKYJISPHBIA IO I[Be-
TOBOMY JIONIUIEPOBCKOMY KapTHUPOBaHMIO, MpPaBbII
AMYHUK 28 X 17 X 23 MM, (HouMKynbl 10 6 MM, YuC-
JIO aHTPaJbHBIX (DOJUIMKYIOB — 2, JEBBIH SUYHUK
28 x 19 x 19 MM, Qommukynsl 0 6 MM, YWCIO aH-
TpaJbHBIX (OJLTUKYJIOB — 2, IIeiika Matku 0e3 oco-
Oennocreil. 3akmouenne: «Pyben Ha martke. CHuxe-
HUE (YHKIMOHAJIBHONH aKTUBHOCTH OOOUX SIMUHUKOBY.

Mawmmorpadus ot 02.12.2021: MOTOIHBIC JKETE3BI
He ne(opMHpOBaHBI, KOXKa, COCKH, apeoibl HE H3Me-
HEHBI, MOJKOXKHO-)KUPOBOU CJION BbIpakeH. MileuHble
MPOTOKH CyOapeoIIipHBIX 00JacTeid 4eTko He Iud-
¢depennupytorcs. IlpemammapHoe npocTpaHcTBo 6e3
ocobenHocreil. ACR tun C. TkaHb MOJIOYHBIX XKe-
Jie3 HEOIHOPOIHO YIIJIOTHEHA 3a CYET JKEJIEe3UCTOTO
KOMITIOHEHTa B BHJIE OT/IEJbHBIX YIJIOTHEHUH, pacro-
JOKeHHBIX AU (Py3HO U cUMMeTpuyHO. DPUOPO3HBIN
KOMIIOHEHT B BHJE METIUCTOH CTPYKTYphl auddy3HO
MpesicTaBlIeH. Busyanusupyrorcss HeM3MeHEHHBIE CO-
Cynbl. Y370BBIE 00pa30BaHHS JOCTOBEPHO HE BBISB-
neHsl. PerpomammapHoe mpocTpaHcTBO 0e3 ocoOeH-
HOCTeH. B BBIBEZEGHHBIX MOIMBILICYHBIX OOJIACTSIX
muM(Ooy3TIsl  HE BH3YAIM3UPYIOTCS. 3aKiIOueHHe:
«ACR tun C. ®ubpoageHoMaTo3 MOJIOYHBIX KeJes.
BI-RADS-3».

Y3U monounsix skene3 or 06.12.2022: y3moBbIX
00pa3oBaHMil HE BBISBIICHO.

KoHcynsTupoBaHa MaMMOJIOTOM: BEpPOATHO, IHa-
rao3 BI-RADS-3 u nmandple O MOBBIIIEHHOW IUIOT-
HOCTH TKaHU MosiouHoi xene3bl (ACR tunm C) mo-
CTaBJIEH HAa OCHOBAaHUHU HECOOTBETCTBUA JKEIIE3HCTOU
CTPYKTYPBl MOJIOYHOH >Kene3bl BO3PACTY >KCHIMHBI
U IIEPUMEHOIIAYy3aJIbHOMY [1€PUOY. Y UUThIBAsl JAHHBIE
Mammorpaduu, nanHeie Y3U, OTCYTCTBHE Y3IOBBIX
00pa30oBaHU, JKEJIE3UCTHI XapakTep TKaHH MOJIOY-
HOW KeJe3bl, MHAYKLHUS JIAKTAllMd U TOCIEAyIoliee
IpyIHOE BCKapMJIMBaHME HE NPOTHBOIOKa3aHbl. Peko-
MeHZ0BaHO Y3M MOJIOUHBIX JKelle3 U MaMMorpadus
yepe3 6 Mec. B JMHAMHUKE C MOCIEAYIONIMM OCMOTPOM
MaMMOJIOra.

Omnkouuronorust ot 07.12.2021: ouaroBoe ocTpoe
BOCHaJIEHUE, PEAKTUBHO M3MEHEHHBIH SMUTENINM, JIaK-
ToOaIme3, napa- M THIEPKEPaTO3 MHOTOCIOHHOTO
wiockoro snurenus, AK Her. IIpomexxyTouHbI THI
Mmaszka. NILM (oTcyTcTBHE MHTPa’MUTEIHAIBLHOTO MO-
PKCHHUA M MaJUTHU3ALMN).

Konpnockonust or 14.12.2021: HOpMmasibHasi KOJIb-
ITOCKOTTUYecKast KapTHHa.

Knmauko-nmaboparopHble aHAIHU3bI B TIpeeiax HOp-
MaTUBHBIX 3HaueHu. KoHCylbTHpOBaHa TEparieBTOM:
«OcceHnuanbHas runeprensus». [lomyuyana merunno-
my B no3e 250 Mr nBaxiael B JIeHb. ApTepHalIbHOE
JaBJIeHHWEe Haxomwiock B mpenenax 130/90 MM prt. cT.

Cxema MHIYKITUU JIAKTaIlMK OblJla OCHOBaHA Ha pe-
KOMEHJauax BceMupHOW opranuzauuu 3ApaBOOX-
panenust [1, 8]. UHaykums Jsakranuu ObLia Havara
3a 9 HeH. 0 POAOB CypporaTHOM Marepu (B CpOKe
recranuu 28 Hea. OEPeMEHHOCTH) C PEryJIsIpHOTO CTH-
MYJIUPOBAaHUA MOJIOYHBIX JKEJIe3 IyTeM CIIeKHBAHUS
mo 30 mun kaxnaeie 3 4 [14, 16, 17]. IlepBoie kammm
MOJIO3UBa TMOSIBIWJINCh 4epe3 2—3 Hel. peryiaspHoro
cuexxuBanus. [Ipu TMOSBIECHUM PETYISPHBIX Karleib
MOJIO3UBA TTAIIMEHTKA TIepeHecIa HOBYIO KOPOHABHPYC-
Hy10 HH(EKIHIo ¢ nopaxenneM jerkux 70 %, ogHaxo
IpHU 3TOM TpojpoibKana cuexkuBanue. Ha ¢one mues-
MOHHMH KOJIMYECTBO MOJIO3MBAa HECKOJIBKO CHH3WJIOCH.
Hecmotps Ha nepeHeceHHOe 3a00eBaHue, y TAIIMEHT-
KM OTMeuajach BeIpaKEHHAs MOTHUBAIUS Ha MPECTOs-
1Iee rpyIHOe BCKAPMIIMBAHUE CBOCTO OMOJIOTHYECKOTO
pebenka.

1o BBI3NOPOBIIEHUIO MALMEHTKH, 3a 4 HEA. 0 POJIOB
CYppOTaTHOM MaTepH, ocie MPOBEACHHUs BPaueOHOM KO-
MHCCUH OBIT HazHaueH MeTokmonpamua 10 mr off-label
no 2 tabnerku 3 pasa B eHb. B Teuenue 3 Hexn. Konu-
YEeCTBO OT/AEISIEMOr0 MOJIOKa yBeanumioch 10 200 mia
B CyTKH ¢ 00emx MOJOUHBIX kene3. [lo moctmkeHun
obbema B 200 MII 3a HEAENIO IO POMOPA3pPEIICHHUS
CypporaTHOM Marepu Hadajach ITOCTETIEHHas OTMeHa
MmeToknonpamuaa. llocie poxkaeHust peOeHka mpu-
€M METOKJIONpaMuaa MPOAOIDKAICS B TEUCHHE 2 HEI.
C TIOCTETICHHBIM CHIDKEHHEM JI03bI, B CBSI3H C TEM YTO
€ro peskasi OTMEHa MOIVIa OTPAa3UTHCSA Ha KOIUYECTBE
Mosioka. ComracHo o(UIIMATBHON WHCTPYKIIMU K TIpe-
rapary, MEeTOKJIOTIpaMuJ MPOTHUBOINOKa3aH K IpUMEHe-
HUIO BO BpEMsI JIAKTAIlMM B CBS3U C HEIOCTATOYHBIM
KOJIMYECTBOM HCClieoBaHni. OHAKO yYUTHIBAas BBIpa-
JKEHHOE€ JKeNlaHWe >KCHIIMHBI TIPOIOIDKATh JIAKTAIIHIO,
nocJie Mmoy4eHus: HHHOPMUPOBAHHOTO JTI0OOPOBOIBHOTO
comiacusi M TPOBEJCHUSI BpaueOHOW KOMHCCHH, a TakK-
JKe MPUHUMAsi BO BHUMAaHHUE JITAaHHBIE MEXIIyHapOTHOTO
OHJIal{H-CITPaBOYHHKA e-lactancia.org o COBMECTUMOCTH
(hapMaKOJIOrMYECKHX MPETapaToB C TPYAHBIM BCKApMITH-
BaHHEM, OBUIO MPHHSATO PEIICHUE TPOJODKUTH TPUEM
METOKJIOTIpaMU/Ia €lle Ha MPOTSHKCHUU HENEIH MOCie
POMOB 110 TIOSIBIICHHS YCTOMYMBOM JaKTalMH M C TO-
CTETIEHHBIM CHIDKEHHEM 03I Tpernapara.

Poner cypporatHoil Marepu compoBoXaaia OHOIOo-
rHYecKasi, IocjiIe POXKACHUS peOCHOK ObLT He3aMeIIH-
TENPHO TIPWIOKEH K TPYyIu OUOIOTHYECKOH MaTepwu.
JanbHeiiniee npeObIBaHNE MaTepU ¥ HOBOPOXKICHHOTO
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OBUIO MCKITIOUUTEIIbHO COBMECTHBIM, Ha TIEPBBIE CYTKH
1ocje poAOB HOBOPOXIEHHBIM ObII BBIMMCAH IOMOK
MoJ] HaOJIOIEHNEe HEeOHAToJora ¢ OMOIOTHYEeCcKOH Ma-
tepbio. [IpnbaBka B Bece 3a 1-i1 MecsIl KU3HU cOCTa-
Buita 600 1, 3a 2-i u 3-i Mecsipl — o 1000 1, ObutH
MCKJIIOUYEHB! JOKOPMBI CMECSMHU, ITyCTHIIIKH ¥ KOpMJIe-
HHE U3 OyTBIJIOUEK, a TAKXKE JONauBaHUE MHBIMU KH]I-
KOCTSIMM, KpOM€ IpygHoro Mojoka. Ha mMomeHT Ha-
MUCcaHus MyOnuKanuu peGeHKy HCIOIHUIOCh 6 Mec.,
Macca Tena coctaBmia 9200 1, U OH MpoAOIIKaJ Ha-
XOIOUTHCS Ha TPYJHOM BCKapMiIMBaHMH. Takum oOpa-
30M, CyMMapHas npuOaBka B Bece 3a 6 Mec. )KHM3HU
cocrasmia 5400 .

3AKJNTIOYEHUE

Wuayknus nakTanyu MOXET CTaTh CYMIECTBEH-
HBIM Pe3epBOM B OOpbOE 3a MUCKITIOYHTEIHLHO TPYTHOE
BCKapMJIUBAaHHE Yy OIIPE/IEIeHHBIX KaTeTOpHH Malu-
€HTOB, a y OHOJOrMYEeCKMX MaTepeil B Tporpammax
CyppOTaTHOIO MAaTEpPUHCTBA MPHU OMPEACICHHON BHI-
COKOHM CTEINeHM TICUXOJIIOTHYECKOH MOTHBAIIMA MOYKET
BOCTIOJTHHUTH Ty HEOCTAOIIYIO CBSA3b MaTepu U pebeH-
Ka, KOTOpas MCKJIIOYeHa IpH BBIHAIIMBAHUU peOeHKa
CypporarHoi Mareppto. Mbl cuuMTaeM, 4YTO KaKaas
Oumosornyeckass MaTh B IPOTrpaMMe CypporaTHOro Ma-
TEPUHCTBA JIOIDKHA OBITH TPOMH(YOPMHUPOBAaHA O BO3-
MOKHOCTH WHAYKIIMH Y HEe JaKTAIlU! TIPH OTCYTCTBHH
IIPOTUBOIIOKA3aHUM.

MenunuHCcKue paObOTHHKHM JOJDKHBI 00Nagarh Jo-
CTaTOYHBIMU 3HAaHUSAMH O METOJaX WHIYKIHH, y4H-
THIBATh MPENMOYTCHNAS M MOTHUBAINIO KAKION JKEHIIHU-
HBI, YTOOBI OKa3bIBaTh HAJUIEKAIIYIO TOMOIIb. OAHAKO
OTCYTCTBHE KIMHUYECKUX MPOTOKOJIOB M CTaHAApTOB,
a TaKKe JOCTAaTOYHOIO KOJIMYECTBAa MCCICAOBAHUM
00 MHIYKIIMH JaKTallu{ 3aTPYyAHSET TOT IPOIecc.

AOONOJIHUTENIbHAS UHOOPMALIUA

Bxuian aBTopoB. Bee aBTOpBEI BHECHIH CyNIECTBEHHBIN
BKJaJ B pa3paOOTKy KOHIICIIIMH, IPOBEACHHE HCCIIeI0Ba-
HUSI ¥ IOATOTOBKY CTaTbH, MPOWIN U 000pmiN (HUHATBHYIO
BEPCHIO TMepea MmyOIrKainen.

Kondumkr nmHTepecoB. ABTOPHI JEKIApUPYIOT OTCYT-
CTBHE SIBHBIX W IOTCHIMAIBHBIX KOH(MJINKTOB HHTEPECOB,
CBSI3aHHBIX C IyONMKanned HacTOSIICH CTaTbH.

Hcrounuk d¢uHaHcUpoOBaHUs. ABTOpBl  3asBISIOT
00 OTCYTCTBHMHM BHEIIHETo (DMHAHCHPOBAHMUS MPH IPOBEJIE-
HUM UCCIIEIOBAHUS.

HNndopmupoBanHoe cornacue Ha MyOIMKALUIO. ABTO-
PBI MTOTYyYMIIM TTMCHbMEHHOE COIVIACHE TMAIMEHTa Ha ITyOIu-
KaIMi0 MEANIMHCKUX JAHHBIX.
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MUITMEHTHAS KCEPOJEPMA: O630P JIUTEPATYPbl U KNTMHUYECKUA CNYYAN

© W.A. TopnaHos, O.K. MuHeea, C.A. Jlantues, J1.M. JlennHa, U.P. Mungaeckas,
E.MN. ®epotosa, E.C. bonbluakosa

CankT-lMeTepOyprckuit rocynapCTBEHHbIA NeAUATPUYECKUit MeauUMHCKuIA yHuBepeuTeT, CaHkT-letepbypr, Poccus

[na yumuposaHua: TopnaHos U.A., Mureesa O.K., lantues C.A., NlenHa /1.M., Munasckasa WU.P., ®Pepotosa E.M., boabwakosa E.C.
MUrmeHTHaa Kcepogepma: 0630p AUTepaTypbl U KAWHWYECKuid cayyan // Negumatp. — 2022. — T. 13. — Ne 5. — C. 129-139.
DOI: https://doi.org/10.17816/PED135129-139

MurmeHTHas kcepoaepma (XP) — reteporeHHas rpynna 3aboneBaHuit, CBA3aHHbIX € aedektamu penapaumn OHK, Hacnenyetcs
ayTocoMHo-peLeccusHo. Mpu Bo3aencTBun Y®-usnyuenns Ha JHK obpasytoTca GoTonpooyKTbl HA OCHOBE MHOXECTBA Hy-
KNEUHOBbIX KMUCOT, KOTOpble CAyXaT cy6cTpaTtom Ans skcumusmoHHon penapaumm JHK (NER). Mytaumu reHos nyt NER npu-
BOAAT K HapyweHusam penapauun OHK 1 accoummpoBaHbl CO MHOXECTBOM KJIMHUYECKMX CUMHAPOMOB, BKIOYAS NMUIMEHTHYHO
KceponepMy, cuHapom KokeilHa u TpuxoTmoamctpoduio. Hekotopble Gopmbl 3a60neBaHUS CONMPOBOXAAIOTCS MOPAXEHUEM
LLleHTPaNbHOM HepBHOW cucTeMbl. B nocnegHme roabl 6b11M BbISBNEHBI TOYHbIE MOJIEKYNSAPHbIE AHOMANNW, OTBETCTBEHHbIE 33
TUNbI KOMMNIeMeHTauMn. Bce nauneHTsbl ¢ 3TUM 3aboneBaHnem 061afaloT CBETOHYBCTBUTEIbHOCTBIO M MOBbILWEHHBIM PUCKOM
pa3BUTMS paka KOXW M MeNaHOM, HO MeXAY HUMMK eCcTb P pasnnyuii.

YunTbiBag peakyto 4acToTy BCTpeyaemMoCTn 60ne3Hn BO BCEM MUpe, B AaHHOM paboTe npuBeaeHO CO6CTBEHHOE KIMHUYECKOoe
HabnoaeHne nNauMeHTKM 8 neT ¢ MUrMeHTHOM KcepoaepMoii. [epBble M3MEHEHMS Ha KOXe y [AeBOYKM BO3HWKAM B BO3pacTe
2 Mec. nocne UHCONSUMU B BUAE TUMEPEMUM KOXM M Ny3bipeit U B AaNbHENWEM NOSBASANCD MHOXECTBEHHbIE MUITMEHTHbIe
BbICbIMAHWS PA3/IMYHOW CTENEHWU MHTEHCMBHOCTU. [pM NOCTYMNEHUM B KJIMHMKY AMLO M OTKPbITble y4acTku Tena Obiin no-
KPbITbl MENKMMU TEMHO-KOPUYHEBBLIMU MATHAaMWU U AENUTMEHTUPOBAHHbIMU pybunkamu. Mo pesynbTaTtam CEKBEHUMPOBAHMS
6bin BbigsBNeH NGS-BapuaHT B reMM3UIOTHOM COCTOSIHMM B reHe XPA.

Takum 06p330M, pPaHHAA OMAFHOCTUKA U I'IpOCpMJ'IaKTlA‘-IeCKVIe Mepbl MOIyT KapAMHANbHO yNy4dylWWUTb U NPOASIUTb XU3Hb 60/b-
HbIX. Y4uTbIBaA reHeTn4yeCcKyro reteporeHHOoCTb, NOCTAHOBKA MOJIEKYNAPHOro AMArH03a ABNngeTcd Ba)KHbIM 3TanoM B Aua-
THOCTUKE M NpOrHose 3aboneBaHus.

KntoueBble cnoBa: nurMeHTHas Kcepogepma; 3KCUM3UOHHAA penapauns; reHbl XP.

Moctynuna: 12.08.2022 Opobpena: 21.09.2022 Mpunsta k nevatu: 28.10.2022
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PIGMENTED XERODERMA: LITERATURE REVIEW AND CLINICAL CASE

© Igor A. Gorlanoy, Olga K. Mineeva, Sergei A. Laptiev, Larisa M. Leina, Irina R. Milyavskaya,
Elena P. Fedotova, Elena S. Bolshakova

Saint Petersburg State Pediatric Medical University, Perinatal Center, Saint Petersburg, Russia

For citation: Gorlanov IA, Mineeva OK, Laptiev SA, Leina LM, Milyavskaya IR, Fedotova EP, Bolshakova ES. Pigmented xeroderma:
literature review and clinical case. Pediatrician (St. Petersburg). 2022;13(5):129-139. DOI: https://doi.org/10.17816/PED135129-139

Xeroderma pigmentosum (XP) is heterogeneous group of diseases associated with defects in DNA repair, inherited in an
autosomal recessive manner. Exposure of DNA to UV radiation produces photoproducts based on multiple nucleic acids,
which serve as a substrate for DNA excision repair (NER). Mutations in the NER pathway genes result in impaired DNA
repair and it associated with variety of clinical syndromes, which include xeroderma pigmentosa, Cockayne’s syndrome,
and trichothiodystrophy. Some forms of the disease are accompanied by damage to the central nervous system. In recent
years, precise molecular anomalies responsible for complementation patterns have been identified. All the patients with
this disease have photosensitivity, an increased risk of skin cancer and melanoma, but there are number of differences
between them. Considering the rare frequency of occurring this disease throughout the world, this article presents
our own clinical observation of an 8-year-old patient with xeroderma pigmentosa. The first change on the girl’s skin
appeared at the age of 2 months after insolation, in the form of hyperemia of the skin and blisters, later on multiple
pigmented rashes of varying intensity appeared. Upon admission to the clinic, the girl had small dark brown spots and
depigmented scars on her face and open areas of the body. Sequencing revealed the NGS variant in the hemizygous
state in the XPA gene. Early diagnosis and preventive measures can dramatically improve and prolong the lives of pa-
tients. Considering the genetic heterogeneity, molecular diagnosis is an important step in the diagnosis and prognosis
of the disease.

Keywords: Xeroderma pigmentosum; NER; XP-genes.
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IMurmentHas kceponepma (Xeroderma pigmentosum,
XP) — rereporeHHas rpyrma 3a0071eBaHUH, CBI3aHHBIX
¢ nedekxramu penaparm JIHK. 3aboneBanne Haciemy-
eTCs ayTOCOMHO-PELECCUBHO, KIIMHUYECKH MPOSBISIETCS
TIOBBIIIIEHHON CBETOUYBCTBUTEIBHOCTBIO, aKTHHUUECKUM
MIOBPEX/ICHUEM KOXKH, Pa3BUTHEM Ha ydyacTKax, MO/Bep-
JKEHHBIX BO3ICUCTBHIO YD-U3ITyueHUs], paKa KOXKHU U Me-
naHoMbl. Hepenko ormedaercst MOpaskeHUE CIM3HCTBIX
o0onoyek mia3 u pra. [IpumepHo y 25 % manueHToB Tak-
JKe HaOJIIoNAeTCsl MPOrpecCHpyomias HEBPOJIOTHIeCcKast
nereneparys [1-3, 6]. 3aboneBaemocts XP cocrapisiet
1 cioyyaii Ha 1 muH B CIIA, 2,3 Ha 1 muiH B 3ananHoi
EBporie u 45 ma 1 mun B Snmonuu [6, 14, 16]. Brep-
Bble NMUTMEHTHAas Kcepojepma Oblia ommcaHa B 1874 r.
nepmaronoroM Mopucom Kanom B Bene Ha mpumepe
YeThIpeX MalUeHTOB, Y KOTOPBIX ObLIA TOHKas, Cyxas
KO)Ka, ceTyarasl NMIMEHTalusl, paclIipeHHe KPOBEHOC-
HBIX COCYJOB KOXH W pPa3BUTHE B MOJIOZIOM BO3pacTe
MHO)KECTBEHHBIX KOJKHBIX omyxoiei. B 1926 . 3a6omne-
BaHUE OBLIO MPU3HAHO BPOXKICHHBIM, CBS3aHHBIM C BBI-
COKOM 4yBCTBUTEIBHOCTBIO KOXKHU K YJIBTPa(HOJICTOBBIM
(Y®) comreynpM JtydaM. boree To3qHIE UCCITSTOBAHUS
MOJITBEPJIMIIM BXKHOCTh Y®D-U3TyyeHUs] B MATOreHe3e
MIUTMEHTHOH KcepoaepMsl [16].

Hapymenns penapaunn JHK npu nurmeHTtHOR
kcepozepme Obumn mpuBeieHs! B otuere Cleaver (Kmu-
Bepa) B 1968 1., B KOTOPOM OH OMHUCHIBAI JIE(HEKTHYIO
IKCIIM3MOHHYIO penapanuio B KyJIbTUBUPYEMBIX (H-
Opobnacrax koxu nauueHToB [10]. CtaOunbHble ¢o-
torponyktel JIHK Obumn npentudunmposans Cetaoy

1T

(Setlow) B 1962 1. [10]. Ilocne Bo3aciicTBusa Ha JJHK
Y®-uznydenust o0pasyrorcsi GOTONPOLYKTHI HA OCHO-
B€ HYKJIEHHOBBIX KHCIOT (HampuMep, OUMEpbI MUPU-
MuanHa 6—4 W AUMEpHl IUKIO0yTaH-MUPUMUINHA),
KoTopele mozanatorcss penaparuu JIHK ¢ momorbto
mporecca 3KCIU3MOHHOM penapaluy  HYyKJIEOTHOB
(NER). NER cnocoben ynmamsitb 3TH (OTONPOAYKTHI
Ha OCHOBE HYKJIEMHOBBIX KHCJIOT M 3aMEHATh II0-
Bpexaenayto JIHK mosour JIHK [9, 16]. B xneTtkax
MalMeHTOB C MHUIMEHTHOH KceponepMol oOHapykKu-
BalOTCA Ae()EKThl SKCIM3MOHHOM penapanuy, BKIIoYas
KEepPaTHHOIIUTHI, (hHOPOOIACTHI, KIETKH KOHBIOHKTHBBI
n guMmdonutsl [12, 20]. IloBeimeHHAass 9yBCTBUTEIb-
HOCTh KJIETOK K COJHEYHOMY CBETY CII0COOCTBOBAJIO
OTKPBITHIO Y TEHETUYECKOMY ¥ OMOXMMHUYECKOMY aHa-
M3y BOCBMH NpoayKToB reHoB XP (XPA-XPG mmoc
XPV), oTBeTcTBeHHBIX 3a 3TO cocrosHEe [17, 19].
JlanpHeimye uCCIENOBaHMs IIOKa3ajld I'€TepOreH-
HOCTb MOJIEKYJISIPHBIX aHOMaJIMH, COCTaBIISIIOIINX
MUTMEHTHYIO KCEpolepMy, BBIABISISL (QOpMBI 3a0oiie-
BaHUSl C pa3iuuHbiMU Aedextamu pemaparun JIHK,
noBpexaeHHod Y@-uznyuenueM. Korma JIHK noj-
Bepraercsi Bo3aeicTBHI0 YD-u3iydeHus, o0pasyrTcs
(OTONPOAYKTEI HA OCHOBE MHO)KECTBA HYKJICHHOBBIX
KHCJIOT, KOTOPBIE CIyXaT CyOCTpaToM UIsl pernapanuu
JHK nocpenctBom mporecca 3KCIHU3MOHHOW penapa-
nuu HykieotunoB (NER) (puc. 1) [17].

BapuanTbl MOJIEKYISpHBIX Ae(eKTOB pernapamyoH-
Horo mytd NER ¥ COOTBETCTBYIOIUX UM KIHMHUYE-
CKUX (DEHOTHITOB TpHUBENEHBI B Tabm. 1 [2].
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Puc. 1. MexaHusmbl penapauuu nospexaenuii B HK, Bbi3aBaHHbIX Y(D-u3nyvyeHuem [22]

Fig. 1. Mechanism of UV-induced DNA damage repair [22]
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MyTaumm B nytv NER 1 cooTBeTCTBYHOWME KIMHUYECKME TUMDbI
Molecular defects in NER-pathway and corresponding phenotypes

Tabauya 1/ Table 1

K ecKuif
Ien / Hopmanenas ¢pyHkmus 6enka / AHHITCCIIHT XapaxTepuctuka 3aboneBaHus /
. . CHHApPOM / o
Gene Protein function Characterization
Phenotype
Benok, KoTopsIif CIOCOOCTBYET packpy- CBeTOUYBCTBUTEIBHOCTD, IIOMKUIOAEPMHUSL, ICHTHUTO,
XPA guBanuio JIHK / Protein that assists with XP-A pak koxxH, Heifponerenepanus / Photosensitivity, poiki-
DNA unwinding loderma, lentigines, skin cancer, neurodegeneration
Ienukasa y4acTBYeT B paCKpyUHMBaHUH CBEeTOYYBCTBHTEIBHOCTD, MOWKHIIOACPMUS, JICHTHTO,
XPB/ . . : XP-B, CS, o S e
ERCC3 JAHK / Helicase involved with DNA TTD pak koxu, HeitponereHepanus / Photosensitivity, poiki-
unwinding loderma, lentigines, skin cancer, neurodegeneration
Benok pacrno3naeT riobanbHbIe Aedek- CBeTOUYBCTBUTEIBHOCTD, MTOMKUIOAEPMHSL, ICHTHUTO,
XPC Thl reHOMa / Protein recognizing global XP-C pak xoxu / Photosensitivity, poikiloderma, lentigines,
genome defects skin cancer
lenukasa y4acTBYyeT B paCKpyuHUBaHUH @DOTOYYBCTBUTEIBHOCTD, MOHKUIIOAEPMHUS, JICHTUTO, PaK
XPD/ . . : XP-D, TTD, e o .. .
JHK / Helicase involved with DNA koxu / Photosensitivity, poikiloderma, lentigines, skin
ERCC2 . COFS, CS . ;
unwinding cancer, neurodegeneration, brain tumors
XPE/ benok pacrno3Haer riaodanabHble aedex- CBeTOYYBCTBHTEIBHOCTD, MOMNKHIIOAEPMUS, JICHTHTO,
DDB2 TbI TeHoMa / Protein recognizing global XP-E pak koxu, HeitfponereHnepanus / Photosensitivity, poiki-
genome defects loderma, lentigines, skin cancer, neurodegeneration
XP-F, XFE
OO6pa3zyeT 3HJIOHYKJIEa3y BMECTe MPOrepon IHbIN .
@DOTOUyBCTBUTEIBHOCTD, MOWKIIIOAEPMUS, ICHTHTO,
¢ ERCCI, kortopas pa3zpezaeT HOBPEXKIACH- | CHHIPOM, aHEMHUSI N
XPF/ pak KOXH, HeiiposiereHepanus, oIryXoiIu TOJIOBHOTO
nyto THK nnst Boccranosienus / Forms | @aukonu / XP-F, o o . .
ERCC4 . . mo3ra / Photosensitivity, poikiloderma, lentigines, skin
an endonuclease together with ERCC1 XFE progeroid . .
o . cancer, neurodegeneration, brain tumors
that incises damaged DNA for repair syndrome, Fan-
coni anemia
DHJOHYKJIea3a, pa3pe3aromas MoBpex- CBETOUYBCTBUTEIBHOCTD, IOMKUIOAECPMHUSL, ICHTHUTO,
XPG/ S . oo e
ERCCs | AeHHYIO JIHK / Endonuclease that incise XP-G pak Kok, HeifponereHnepanus / Photosensitivity, poiki-
damaged DNA loderma, lentigines, skin cancer, neurodegeneration
JHK-nonumepasa sta (pol-eta), kotopast
BBITIOJTHSICT TPAHC-TIOBPEIKACHHBIH CHHTE3 .
XPV/ p PEXI Bapuant XP. XP | bonee nerkas cB€TOUyBCTBUTEIBHOCTh U MOWKUIIOAEP-
JUHK 3a npenenamu ynsrpaduonera / DNA- . . e o
POLH . variant must / Milder photosensitivity and poikiloderma
polymerase eta (pol-eta) which performs
trans-lesion DNA synthesis past ultraviolet
OO0pa3yeT sHIOHYKJIea3y BMecTe ¢ XPF/
ERCC4, xoTopas pa3pe3aeT NOBPEKICH- CBETOYYBCTBUTEIBHOCTD, MOMKHIIONEPMHUS, ICHTUTO,
ERCCI | mnywo JHK nns BoccranoBnenus / Forms XP, CS, COFS | pak koxu, Heiiponereneparus / Photosensitivity, poiki-
an endonuclease together with XPF/ERCC4 loderma, lentigines, skin cancer, neurodegeneration
that incises damaged DNA for repair
benok skcuusnonHoit penapauuu JHK, Hapy1enue pocta 1 HEBPOJOIMYECKOT0 Pa3BUTHS, CBE-
CSA/ | yuactBytomuii B mytsax TCR / DNA exci- cs TOYYBCTBUTEIBHOCTb, ITIa3HbIE 3a00JICBaHMs, TPEXKIEBPE-
ERCCS | sion repair protein involved in the TCR menHoe crapenue / Growth failure, impaired neurodeve-
pathways lopment, photosensitivity, eye disorders, premature aging
. Hapymenue pocra, cepbe3Hble HapyIICHHUS Pa3BUTHUS
Benoxk skcuusmnonnoii penapanuu JHK, Py N P p Py P
. . HEPBHOM CHCTEMBI, CBETOYYBCTBUTEIBEHOCTD, ITIa3HEIE
CSB/ | yuacrBytomuii B mytu TCR / DNA exci-
. . L7 . CS, COFS 3aboneBanus, npexaespementoe crapenue / Growth
ERCC6 | sion repair protein involved in the TCR . ; .
athwa failure, severely impaired neurodevelopment, photosen-
P Y sitivity, eye disorders, premature aging
Benok TTDA crabunusupyer KOMILIEKC
JIHK — Genox Bo BpeMst pacKpy4nBaHHS JloMKOCTB BOJIOC, yMCTBEHHAsI OTCTAJIOCTh, CBETOUYB-
GTF2HS5 | uenu AHK mis BoccranoBnenus / TTDA TTD cTBUTENbHOCTSH / Brittle hair, intellectual impairment,
protein stabilizes the DNA/protein complex photosensitivity
during unwinding of DNA strand for repair
TTDNI / Perynupyer MHTO3 1 IUTOKHMHE3 / TTD Hedorouyscreurensusiit TTD /
CTorfll Regulates mitosis and cytokinesis Non-photosensitive TTD
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IloBpexxnennas JIHK pacno3naercds B aKkTHBHO
TPAHCKPUOMPYEMBIX Te€HaX MOCPEACTBOM MYTH CBSI3aH-
HO# ¢ Tpanckpumueii pemapanuu (TCR) n B octans-
HOW YacTH TeHoMmMa depe3 Oosee MeUIEHHBIH ITyTh
mobanbHO# penapanuu renoma (GGR). B mytu TCR
CHeluaNIn3upoBaHHble Oenku (mpoaykTsl reHoB CSA
u CSB) pacrno3HaloT aHOMAallbHBIA CerMeHT W OIo-
kupytotr aktuBHOCTh PHK-nomumepaszer II. B nytu
GGR ppyroii Habop OenkxoB (DDB2, mpomykr rena
XPE wn nponykrtel reHa XPC) pacrno3HaeT aHOMallb-
HO m3MeHeHHyo Y®-uznyuennem HK, sdpdextuBnHO
MapKupys uX Ais BoccraHosieHus. O0a IyTu 3arem
MPHUBOJAT K packpyunBanuio crimpanu /IHK B obmactu
nospexaenHoi JIHK uyepe3 MHOXECTBO pa3inYHBIX
OenkoB, Bkaroyas ase reaukassl, ERCC3 u ERCC2,
reHsl XPB n XPD, COOTBETCTBEHHO, W JIOTTOJTHUTEIIHHEIC
OeIkH, BKITIOUas IPOAYKTHI TeHOB XPA u XPG (ERCCS)
u 6enok perummkaruu A (RPA) (puc. 2). DHmoHyKIIea-
361 XPF (ERCC4) n XPG (ERCCS5) pa3pe3aroT Lenb
JHK wu Bbipe3aror HeOonbime (parMeHTHl HNOPaKEH-
Horo reHoma. OOpa3oBaBIIMICS Oe(EKT yCTpaHSIeTCs
C HCIOIB30BaHUEM XOPOILIO M3YyYEHHBIX ITyTE€H CHHTE3a
JHK ¢ yuactuem [IHK-mommmepassr n mura3z [15].

B mocnennue ronel ObUIM BBISBICHBI TOYHBIE MO-
JIEKYJISpHbIE AaHOMAJINU, OTBETCTBEHHBIE 3@ TUIIBI KOM-
iemMeHTaruu [6, 11]. MyTtanmumu B m00OM W3 3THX

XPC-RAD23B /

oenkoB ymbo myreii TCR, GGR, nmubo obmux myTeit
NER npuBoasr k Hapywenusm penapauuu JHK. Ot
MyTaliy TPUBOJIAT KO MHOKECTBY KIMHHYECKHUX CHH-
JIPOMOB, TAaKUM KakK, Hal[pUMEDP, BKITIOYAsT TUITMEHTHYTO
KcepoaepMy, cUHApoM KokelHa, 1epeOpo-oKyio-iu-
LIEBO-CKEJICTHBIH CHUHAPOM U TPUXOTUOAUCTPO-
¢us ¢ mepeKphIBarOIUMHUCS Mpu3Hakamu [6, 11, 18].
Bce Tumer komruieMeHTauy 001a1atl0T POTOTYBCTBH-
TETLHOCTBIO W TIOBBIIICHHBIM PHCKOM paka KOXH,
HO MEXIY THUIaMH €CTh HECKOJBKO paznuyuil. Tumsl
XPC, XPE u XPV Obutd CBsI3aHBI ¢ MCHEE CUILHBIM
COITHEYHBIM OXKOTOM TIOCIIE MHHHUMAJIBHOTO TIPeObI-
BaHWS Ha conHIle. [larueHTsl ¢ THMH THIIAMH MO-
TYT 3aropeTb, HO BCE XK€ MPHOOPETAIOT aHOMAJIBHYIO
nurmMenTaiuio [7]. Heliponerenepanus HaOiromaetcs
HE BO BCEX THIIaX, HO 4Yallle BCETO CBsA3aHa C THIIA-
mu XPA, XPB, XPD, XPF u XPG u penko ¢ THrmamu
XPC u XPE [16].

IIpu poxaeHuMn Koxka y JeTell ¢ MUTMEHTHOH Kce-
polepMoli BHauaje UMEET HOPMAJIbHBIA BUJ, a 3a00-
JICBAaHWE y HUX MOXKET MPOSBISATHCS JBYMS Pa3HBIMHU
crocobamu. Y HEKOTOPHIX TAITMEHTOB HaOIIOmaeTcs
TIOBBIIIICHHAs] peakiusl Ha BO3/EHCTBUE ynbTpaduoe-
Ta C BBIPAKEHHBIM XKCHUEM U My3bIPSIMU MPU MUHU-
MaJbHOM BO3JECUCTBUM COJHEYHOrO CBeTa. Y NPYTUX
HaOIO/aeTCsl HOpMallbHasl Peakius Ha MpeObIBaHHE
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Puc. 2. UHnumaumsa c60pkn KOMNNEKCOB 6eNKOB Npu 3KCLM3UOHHONM penapauun [JHK. benkoBblie KOMNAEKCbl HAPYLIAOT ABYLENO-
yeyHoe ctpoeHue IHK nytem BcraBku b-xaiipnuHa. anee komnnekc XPC-RAD2 3B (cBeTno-cepbiii) BCTpauBaeTcs B NO3ULUIO
nocnepHero 6enka. Cxoxas uHMUMauus Habnpaerca npu BcTpauBaHun komnnekca RPA - XPA (TemHo-cepbliif), 0HAaKO 3TOT
KoMmnnekc popMupyeT pennnKaTUBHbIe asku Gonbluero pasmepa. Mecto paspbiBa BogopoaHbix cesaseit B JHK ykasaHo
cepbiM KommniekcoM. MospexaeHHas uenb HK o6o3HaveHa «d», HemoBpexaeHHas — «u» [21]

Fig. 2.

Recognition of bulky adduct-DNA damage. Bulky DNA adducts distort DNA structure and initial binding by XPC-RAD23B

(light grey) is potentially accompanied by insertion of a beta-hairpin between the strands of the duplex. Similarly,
if the RPA-XPA complex (dark grey) encounters a damaged DNA, localized unwinding occurs inducing a greater distor-
tion in the duplex. These potential pathways converge with the addition of second protein complex recognizing the
greater distortion of the duplex. The position of cleavage is indicated by the carats and the position of the DNA adduct
is depicted in grey on the damaged strand. The damaged strand is denoted with the “d” and the undamaged strand

“

with the “u”. The orientation is denoted for each strand of the duplex [21]
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Ha conHie. [lanmuents ¢ nedekramMu KOMIUIEMEHTA-
uuu rpynn A, B, D u G, kak npaBuiio, UMEIOT 0XKOT'H
¢ 00pa3oBaHMEM ITy3bIpel TP MUHUMAJTLHOM BO3ICH-
CTBUU COJIHIIA; B TO BpeMs Kak B rpymnmnax C, E storo
Het [11]. Tem HEe MeHee y BceX MAIUEHTOB HA y4acT-
KaX KOXKH, TOJBEPKCHHBIX BO3JCHCTBUIO COIHEYHOTO
CBETa, TMOSABIAIOTCS MUTMEHTHBIE H3MEHEHUS (BECHYIII-
KH), KOTOpbIE B KOHEYHOM HWTOTE TPOSBISIOTCS Kak
nolKuoaepMust (TUIEPIUTMEHTAINS, THIIONUTMEHTA-
1usi, arpoust U TeIeaHrudKTa3um). B otmume ot 3710-
POBBIX JIeTeH, BECHYIIKH (JICHTUTHHO3HAs THIIEPITUT-
MeHTalwsi) y OONBHBIX THUTMEHTHOW KCEepOIepMOit
0OBIYHO TIOSIBJITIOTCSL B Bo3pacte mo 2 neT. [lo cpas-
HEHUIO C HOPMAJIbHBIMU BECHYIIIKAMH, Pa3Mephbl dTUX
BECHYIIIYATHIX MTUTMEHTUPOBAHHBIX IMATEH Pa3IHYaIOT-
Csl ¥ UIMEIOT HEOTHOPOIHBII IIBETOBOW TOH, OT OJIE/THO-
KOPUYHEBOTO /10 KOPUIHEBOTO WIIA Y€PHO-KOPUIHEBOTO
usera [3, 4, 11, 13]. CooOrmiaercs, 4To CpeIHUI BO3-
pacT Ui TepBOTO MOSABIEHMS paka KOXH COCTaBIISET
9 mer (Bo3pacTHOW nuarmazoH 1-32 roma) mns Heme-
JAHOLUTAPHOTO paka KOXH M 22 Toja JJisi MEITaHOMBI
(Bo3pactroli mmamazon 2-47 met) [5, 7]. Koxka 60mb-
HBIX TakKe TPETEPIeBACT MPEKISBPEMEHHOE CTAPCHIE
C Tporpeccupyrolnei arpodueii, CyXoCThlO, TelicaH-
TUAKTA3USIMA M aHOMAJIbHON JICHTUTWMHO3HOW TTUTMEH-
Tanuell cO CMENIaHHBIMHA THIONUTMEHTHPOBAaHHBIMHU
¥ TUNEPIUTMEHTUPOBAaHHBIMU ydacTkamu [14, 17].
VY nauMeHTOB ¢ MUTMEHTHOM KCEpOJIEepMOM pUCK pa3-
BUTHSI HEMEJAHOIIMTAPHOTO paKa KOXKU B TEUCHHE
xu3Hu B 10000 pa3 BbIme, uemM B OOmIeW MOITys-
MM, a puck pasButus menaHombl B 2000 pa3 Bblle.
OTOT TOBBIMICHHBIM PHUCK Pa3BUTHS paka IPUBOIUT
K CHW)KEHHUIO MPOJIOJKUTEIBHOCTH JKU3HU 10 58 jer
[IpU NIEPBOM HEMETAHOLIUTAPHOM PaKe KOXKU, KOTOPHBIi
BO3HUKAET Yy MAIMEHTOB C IMMTMEHTHOW KCEePOIepMOH,
U COOTBETCTBEHHO J10 33 JieT — IMpHu MepBOM Mena-
HoMe [7].

[TatmeHThl C NUIMEHTHOM KCEpOAEpPMOW HMMEIOT
pasnuuHble O(PTATHLMOJIOTHYECKHE 3a00JeBaHUS, TI0-
CKOJIBKY TIEpeIHHE YacTH TJa3a TakKe IOIBEPIKEHBI
PHUCKY TOBBIIIEHHOTO BO3JeUcTBUA YD-U3imyueHus.

B ogHoM u3 monrocpounbix uccnempoBanuil y 91 %
MAalMEHTOB ¢ MUTMEHTHON KCepoaepMOi BCTPEYAINUChH
TE€ WM WHBIC HAPYIIEHUsS CO CTOPOHBI a3 [8]. Hanbo-
Jiee 4acTo HaOomam KOHBIOHKTHUBHUT (51 %), HeoBa-
CKyJsipu3aiinio porosuilsl (44 %), cyxoit a3 (38 %),
pybneBanue poroBuubl (26 %), skrpomuon (25 %),
onedapur (23 %), menaHo3 KOHBIOHKTHBBI (20 %)
n xarapaxTsl (14 %).

LlenTpanpHas HepBHAs CHUCTEMa IMOpakeHa y 3Ha-
YUTEJIbHOM YacTU MAlMEHTOB C MHUIMEHTHON Kcepo-
nepmoii [11, 12]. IIHC ne mnoasepraercs mnpsmMomy
BO3JICHCTBUI0 Y®D-U3TyUueHusi, 4TO JeNaeT HESICHBIM
MEXaHU3M pa3BHUTHsS 3a00JIEBaHUs, HO B Ka4€CTBE BO3-

MOXXHOH NPHUYUHBI ObljIa MPEJIOKEHA TUIIOTEe3a HEeU3-
JICUUMOT0 OKHCIIUTEIBHOrO moBpexaeHus [6]. Heipo-
JIeTeHepaIs IPOUCXOIUT puMepHO Yy 24 % OONbHBIX,
BKJIIOYasl TIOTEPI0 MHTEIUIEKTYalIbHOTO (YHKIIHOHHPO-
BaHUs, YXyALIEHHE HEBPOJOIMYECKOro craryca, Ha-
pYLIEHHE CllyXa, HEHOPMANbHYIO peub, ape(IIeKCHIO,
aTakcHio, TepupepudecKyr0 HEBPOMATHI0O M TIOTEPIO
CIIOCOOHOCTH XOMUTh W TOBOPUTH. OTH HENOCTATKH
KOPpPENUPYIOT C TOTEPEl HEUPOHOB, KOPTHUKAIBHOM
arpodueil n aunatanuei KemylodkoB Oe3 Bocmase-
HUS, KaK 3TO BUIHO MPU BU3YAITH3HPYIOIIUX UCCIIENO0-
BaHUAX W TIATOJOTHYECKOM HcclienoBannu. Hambomee
3aTPOHYTHIMH TPYNIAMH KOMIUIEMEHTAIUN SBIISIOTCS
nanueHTsl ¢ mytamusimu XPD u XPA [6].

PoncrBennble CHHIPOMBI, UMeOLIMe OOImIKE uep-
THI C TIMTMEHTHOH KCEPOJEPMOM, BKIIFOYAIOT CHHJIPOM
Koxetina u tpuxotuoguctpoduto. Cuanpom KoxeitHa
XapaKTepHU3yeTcsi HU3KUM POCTOM € MHUKpoIedaue,
MMUTMEHTHOW JIeTeHepalueil ceryarku, KudoCKOoIHO-
30M, AeeKTaMH TOXOAKH, HEHPOCEHCOPHON TTyXOTON
Y XapaKTepPHBIMH 4YepTaMH JIMIa, BKIOYas TITYyOOKO
MMOCa)XKEHHBIE TJa3a, BBICTYMAIOIIME YIIA W MOPIIH-
HUCTYI0 Koy [10, 12, 17].

TpuxotnogucTpodusi XapakTepu3yeTcsi aHOMalb-
HBIMU BOJIOCAMH, YMCTBEHHBIMHU HAPYIICHUSMH, CHU-
JKeHHeM (epTUIIbHOCTH, HHU3KHM pPOCTOM M HXTHO-
3oMm [13].

JInarHo3 NMUrMEHTHOW KCEPOAEPMbI CTABUTCS KIIM-
HUYECKUM W TOATBEP)KJIACTCS KIETOYHBIMH TECTaMH
Ha nedektHyro penaparuio JJHK.

Huddepennmanbias THarHOCTHKA JOJDKHA OTIIH-
YyaTh MUTMEHTHYIO KCepoJepMy OT JAPYrHX, TaKk Ha-
3bIBAEMBIX CHHIPOMOB nedunuta penapamun JHK,
TakuX Kak cuHApoM KokellHa M TPHUXOTHOAUCTPO-
¢bus [13].

Xotsl reHeTHUecKue AeheKTh mpu o0omx 3abore-
BaHUSX BIMSIOT Ha peraparuBHble OEJKW IMUTMEHT-
HOM Kkcepoxepmbl Trpynn B u D, cunapom Kokeitna
U TPUXOTHOAUCTPO(HUS HE JArOT MOBBIIICHHOTO PHUCKA
pa3BHUTHSI paka KOXXH IO CPaBHEHHIO C HOPMaJbHON
TTOMYJIAIHei. ITo HaOIIoMEeHNe MPUBEIO K MPEIITOIIo-
KEHHMIO, YTO YCHJIEHHE KaHIEpOoTeHe3a y MAalleHTOB
C MUTMEHTHOW KCEepOoJepMOMl MPOUCXOAUT HE TOJIBKO
u3-3a HepoctarouHoil cucremsl penapanuu JJHK. TToka
HE BBICHEHO, B KaKOW CTETeHW pa3MYHBbIe MYTaIllul
ne(eKTHBIX TEHOB perapanyuy WIH JOMOJHUTEIbHBIE,
eme He WICHTU(UIMPOBAHHBIC (AaKTOPBHl WHHUIIMAIHH,
WM IPOMOTUPOBAHMS, UTPAIOT POJIb B KaHIIEPOI€HE3e
MUTMEHTHOU Kcepoaepmbl [13].

IIpu nedyeHuu MarMeHToB C MUTMEHTHOM Kcepoaep-
MHEW OCHOBHOE BHMMAaHUE YIENAEeTCs paHHEeH JuarHo-
ctuke. Jlyis NpopUIaKTUKA HEOOXOIUM TOCTOSIHHBIH
CBETO3AIUTHBIN 00pa3 >xu3HU. Bce oknHa B jmome,
MaIlliHe, IIKOJE JOJKHBI OBITh 3aKpPBITHl ITUIEHKOH,
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yCTONUMBO# K ynbTpaduoneroBomy uznydenuro. Crie-
JTyeT U30erarh TraJIOTeHHBIX U JFIOMHHUCIIEHTHBIX JIAMII.
Ha ynuiie B cBemioe BpeMsi CYyTOK OTPBITHIE yYaCTKH
KOXH CJIeTyeT MOKPBIBATh COJHIE3AIUTHBIM KPEMOM
u Oanmb3amoM it Ty0. HeoOXonuMo HOCUTH JITMHHBIC
Oproku, pyOaliku ¢ pyKaBOM, IEPUATKH, 3AIIUTHYIO
Macky oT Y@®-uznydyeHus. CTporas 3aliura OT COJHIA
MOXKET TPUBECTH K AePUIHTy BUTaMHHA D, mosToMy
ero ciuenyeTr NMPUHMMAaTh MOCTOsSHHO. CremayeTr pery-
JSIPHO TOCEUIaTh AEPMarojiora, 4roObl Jro0Oble Mpea-
paKoBbIe MOPAKEHUsT KOXXH MOXKHO OBLIO JMAarHOCTH-
pOBaTh W YyNaJNUTh KaKk MOXKHO paHbuie. [14].

B Hacrosmmee Bpemsi ecTh cooOmieHns 06 ycrer-
HOM TPUMEHEHUH TONMHYECKOro (hepMeHTa BOCCTaHOB-
nenust JJHK. D10 pekoMOMHAHTHAS HHKATICYIMPOBAHHAS
B JMIIocoMax »HIoHyKJea3a V T4, kotopasi BoccTaHaB-
nuBaeT Y®-MHAyIMpPOBaHHBIE TUMEPHI IHKIOOyTaH-
nupuMHAIUHA. B OymymieM STHOTpOmHAs Tepamus Mo-
JKeT ObITh OCHOBaHA Ha TEeHHOW Tepamnuu. Bmenenue
WHTAKTHOTO T€HA perapaiuy, KOTOPBIN CHeUPUISCKH
KoAMpyeT OeJOK perapanyu, MOTIO Obl JaTh HOBBIC
BO3MOXXHOCTH B JIE4EHWH MUTMEHTHON Kcepomaep-
MEI [16].

KNUHUYECKOE HABNNIOAEHUE

ITaumnentka, 8 ner, m3 Maxaukansl. [loctynuna
B koxHyl0 kinuHHKy CIIGITIMY B nmekabpe 2020 r.
M3 anamHe3a u3BeCcTHO: 00JbHA C 2 MEC., MOSBUIHCH
W3MEHEHMsSI Ha KO)KE — Ha MecCTaX, Kyjla IOIajalio
COJIHIIE, OTMEYAJIOCh IIOKPACHEHHUE U TIOSIBIICHUE TTY3bI-
peli. B nanpHelieM BocnaquTeIbHbIE H3MEHEHUS Pa3-
pemmInch, ocTanach nurMenTanus. OTMedaanch co-
HEYHBIE 0)KOTW POTOBHIIBL. B Gosee mo3aHeM Bo3pacte
BBICBIIMTAHUS TIOCJIE BO3ACUCTBUS COJHIA CTAJIU MEHEE
BBIp2XCHHBIMH. |IUrMeHTanus Ha MecTax BBICHITTAaHHHA
crabmibHa. B HacTosmiee BpeMsi HOBBIX BBICHITAHHUA
IMPAKTUYCCKN HE MOABJIACTCA, TaK KaK pe6eH0K He ObI-
BaeT Ha cosiHle. HaciencTBeHHOCTh HE OTSATOLIEHA.

Status spaecialis. TlopaxxeHne KOXXHU: pacmpocTpa-
HEHHOE CHMMETPUYHOE, TIPEUMYIIIECTBEHHO JIOKAIH3Y-
eTCsl Ha JIWIE, B 30HE JICKOJbTE, HA TUIEYaX, MEHBIIE
Ha TpeArieybiax. 3menenus mpeaACTaBJICHbI MHOXE-
CTBEHHBIMU MEJKUMH, OKOJIO 3—6 cM, TEMHO-KOpUYHE-
BBIMH TISITHAMH U JISTUTMEHTHPOBAHHBIME PYOUHKAMH
pasHoO# creneHn MHTeHCHBHOCTH (puc. 3). Ha xmersax
BBICBHITTAHHAH IMPAKTUYCCKHU HET.

IIpoBeieHO ~ THCTOJOTMYECKOE  HCCIIEOBaHUE
C OKpAacKOM IreMaTOKCUJIMHOM U 303UHOM, Ban-I'u3ony.
MakpocKOIHUeCKOe OIMCaHUe: JOCKYT KOXH C ITOJI-
KOXKHO-)KHPOBO KileTuaTkoi, pazmepamu 0,9 x 0,2 cwm,
C KOpH4YHEBBIM TsiTHOM auameTpom 0,1 cM. Mukpocko-
MUYECKOe OMHMCAaHME: TUIAaCT MHOTOCIONHOIO MIIOCKOTO
SMUTENUS SMUACPMHICA C COCOYKOBHUIHOW TpaHChop-
Malliei, TUIepKepaTo30M U aKaHTO30M. B 0a3aibHOM

Puc. 3. MopaxkeHue KOXM y NaALUEHTKU
Fig. 3. Skin lesions in a patient

CJI0€ U aKAHTOTUYECKUX TSXKaX AMUACPMHUCA CKOTUICHUS
MEJTaHOIINTOB C 3€pHAMHU MEJIaHWHA, a TaK)Ke HeOOIb-
ITHE TPYIITH METaHO()OPOB ¢ KOPHUIHEBEIM TUTMEHTOM
METaHUHOM. B COCOYKOBOM CJ0€ NEpMBI OYaroBBIC
muMQonUTaApPHbIC MHQUIBTPATHl B MECTAaX CKOTUICHUS
Memnanodopos. Ilaromopdonornyeckoe 3akiroueHHE:
THCTOJIOTHYECKasi KapTHHAa XPOHHYECKOTO JepMaTHTa
C MEJAaHO30M, YTO HE MPOTUBOPEUUT KIMHHUICCKOMY
INAarHO3Yy «IHUTMEHTHAsI KCEPOACpMay.

[TaneHTKa KOHCYNBTUPOBAHA BPAYOM-TCHETUKOM.
[lo mpemBapuTeNbHOMY KJIMHUYECKOMY JIMArHO3Y
MMUTMEHTHOH KCEpOAepPMBI OBLIO PEKOMEHIOBAHO Te-
HETHYECKOE JOOOCIIEIOBAHNE C NENBI0 BEepUPUKAIINT
MOJIEKYJISIPHOTO JTHarHo3a.

Metonom BeIOOpa T€HETUYECKON IMAarHOCTHKH CTa-
J10 IoHOEe cekBeHupoBanue sk3oma. JJHK ans ananmza
OBUTO BBIACTIEHO U3 TUCTOJIOTHYECKHUX OJIOKOB, IPUTOTOB-
JICHHBIX M3 OMOICHWHOIO MaTepHajia TKaHU MOPaXKEeH-
HBIX y4acTKOB KoxH. [1o pe3ynbraraM ceKBEHHUPOBAHUS
ObUT BBISIBJICH TOJIBKO OJMH martoreHHblii NGS-BapuanT
B TEMHU3WTOTHOM COCTOSIHUM B TeHe XPA (puc. 4).
YuuTeiBas XapakTepHYIO KIMHUYECKYIO KapTHHY, 00-
Hapy>KEHHBI BapHAHT B OJHOM M3 MPEIAIOIaracMbIX
TeHaX, OTCYTCTBHE MOJICKYJISPHBIX Je(EKTOB B JIpy-
rux reHax, pesyiasrarel NGS BHOCIEICTBUM HE MOJ-
TBEPXKAAINCh pe(epeHCHBIM METOIOM M CYHTAINCH
MTOATBEPKAAIOIIAMH TCHETUICCKUN TUATHO3.

JleBouka OblTa BBIMCAHA U3 KIUHUKA C PEKO-
MeHJanusaMu n3berath wHcomsud. HeoOxoammo Ha-
XOIIUThCS HAa JWCIAHCEpPHOM HAOMIONEHUH Y JepMa-
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MaToreHHble reHeTUYECKUe Ba PUaHThI

leH AccounmnposaHHoe N3meHeHne JHK (HG38) 3UroTHOCTb YacToTa
3abonesaHue (U3meHeHWe benka) (Tvn HacnepoBaHus) (gnomAD v3.1.1)
(OMIM)

XPA MurMeHTHasa kcepodepma, 9:9.97684965G>A Fomo- nubo remusmrota O
rpynna A ENST00000375128.5: (PeLieccuBHbIif)
(278700) c.631C>T

ENSP00000364270.5:
p.Arg211Ter

O6HapyXeH paHee OnucaHHbIN B nuTepaType BapuaHT rs149226993 B romo- nnbo reMnsnroTHOM COCTOSIHUWN B 3K30HEe 5 U3 6
reHa XPA, NpuBoOASLLMIA K NprobpeTeHnto CTON-KOoAOHa U NpexaeBpeMeHHoM TepMMHaLmMmn TpaHcnaumm p.Arg211Ter. MNaToreHHble
6uannenbHble BapmaHThbl B reHe XPA NpMBOAST K pa3BUTMIO ayTOCOMHO-peLiecCcMBHOMo 3aboneBaHnsa NUrMeHTHas Kcepoaepma.
BbisiBNEHHbIN BapuaHT 6bi1 onvcaH NatoreHHbIM y NauMeHTOB C COOTBETCTBYOWNM dheHoTMNoM B cTaTbsix [PUBMEDID: 1372103,
27607234, 15214909, 9671271].

BapuaHT He BCcTpeuaeTca B 6a3e AaHHbIX MOMYASALUMOHHbIX YacToT gnomAD v3.1.1, pacnonaraetcsi B HEKOHCEPBATUBHOM caiiTe
(GERP++), c 60onbLUOI BEPOATHOCTbIO NPUBOAUT K MoTepe dyHKLMN COOTBETCTBYIOLLEN KONUK reHa. BapnaHT aHHOTUpoBaH
naToreHHbIM/BEposTHO NaToreHHbIM B 6a3e AaHHbIX ClinVar 3 nabopatopusmu.

[ins yTOUHEeHMS reHoTuNa NnauneHTa peKoMeHAyeTCa UCcCneoBaHne cerperaummn BapnaHTa peepeHcHbIM METO0M
(cekBeHWpoBaHue Tpuo no Metoay CaHrepa).

Pathogenic Variant
Gene Disease (phenotype Variant (GRCh38.p13) Zygosity Allele frequency
Transcript MIM number) (gnomADv3.1.1)
XPA Xeroderma chr9:97684965G>A Homozygous/Hemizygou [ O
NM_000380.4 pigmentosum, group A s (Recessive)

(278700) €.631C>T (R.Arg211Ter)

The p.Arg211Ter homozygous/hemizygous pathogenic variant in the exon 5 out of total 6 exons in the XPA gene (rs149226993) has been
reported previously in patients with Xeroderma pigmentosum, group A. It leads to the termination of a protein translation by changing an amino
acid codon to the stop codon. Pathogenic biallelic variants in the XPA gene cause autosomal recessive disease Xeroderma pigmentosum. This
variant has been reported as pathogenic in patients with a phenotype that matches the known spectrum of clinical features for the disease

(PMID: 1372103, 27607234, 15214909, 9671271).

The p.Arg211Ter variant was not observed in the gnomAD v3.1.1 database. It's present in non-conserved region (GERP++) and likely leads to loss
of function. Three clinical laboratories recently report variant as pathogenic in the ClinVar database. The variant should be validated by Sanger
sequencing (strongly recommended evaluating co-segregation in family using “trio” testing).

Puc. 4. Pe3ynbtaT NoNHO3K30MHOrO MCCNEA0BaHUSA
Fig. 4. Whole-exome sequencing results

TOJIOTA TI0 MECTY JKHUTENbCTBA ISl CBOCBPEMEHHOM
JUArHOCTUKU PA3BUTUSL BO3MOXKHBIX 3JI0KaU€CTBEHHBIX
HOBOOOPa30BaHUI.

PanHsI nuarHOCTHKAa M MPO(UIAKTUYECKUE MEpbI
MOTYT KapJIWHAJIbHO YIY4YIIUTb W IPOJUIMTH MKU3Hb
MAalUEHTOB C MUIMEHTHOM KCEPOAEPMOM. YUUThIBas
TEHETUYECKYI) T'€TEpOreHHOCTb, ITOCTAHOBKA MOJE-
KyJISIPHOTO JIMArHo3a sBIISIETCSl BaXKHBIM JTAllOM, TaKk
KaK MyTallM{ Pa3HbIX I€HOB-KAaHANUAATOB 3a00JI€BaHUS
MOTYT UMETh Pa3NIn4HbId (heHOTHI M MporHo3. PaH-
HEe yHNAJICHHUE IMPENPAKOBBIX U 3J0KAYECTBEHHBIX IIO-
pakeHUH UMEET BaXKHOE 3HAYEHUE JJIs1 JOITOCPOYHOIO
BBDKHBAHUS ITALIUEHTOB.

OONOJIHUTENIbHAA UHOOPMALUA

Bkian aBTopoB. Bce aBTOphHI BHECHIH CYIECTBEHHBIH
BKJIaJ B pa3pabOTKy KOHIICTIIIH, TPOBEACHHUE HCCIENO0Ba-
HUSI M IOATOTOBKY CTaTbH, IPOWIN U 0f100pmiIn (GHHAIBHYIO
BEPCHUIO Tepes MyOnuKauei.

Kondumkr uHTepecoB. ABTOpHI JEKIapUpPYIOT OTCYT-
CTBHE SIBHBIX U ITOTCHIMAIBHBIX KOH(IMKTOB HMHTEPECOB,
CBSI3aHHBIX C ITyONMKaIleld HACTOSIICH CTaThH.

Hcrounuk ¢uHAHCUpPOBaHUS. ABTOpPBHI  3asBISIOT
00 OTCYTCTBHU BHEIIHETO (DMHAHCHPOBAHUS IIPH IPOBEIC-
HUU WCCIICIOBAHMUS.

HNHdopmupoBaHHOe corjacue Ha MyOJUKALUIO. AB-
TOPBI MOIYYHUIN MUCHBMEHHOE COIIacHe 3aKOHHBIX IpescTa-
BUTCJICH TAlMCHTA HA IMyONHKAIUI0 MCEIUITMHCKUX JTaHHBIX
u Qortorpaduii.
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OUHAMUKA POOAUTENbCKMNX YCTAHOBOK XEHLWWH 00 U NOCNE POXOEHUA
MEPBOIr0 PEGEHKA

© A.lO. ManeHoBa

Koctpomckoii rocynapcreeHHblii yuuepcuter, Koctpoma, Poceus;
OMCKuit rocyaapcTBeHHblid yHuBepcuteT um. O.M. [loctoesckoro, Omck, Poccus

Ana yumuposaHus: ManeHosa A.lO. [JuHaMMKa POAMUTENbCKMX YCTAHOBOK MEHLLUMH 10 M NOCAEe POXAEHUS nepsoro pebeHka // Meaumatp. —
2022.-T. 13. — Ne 5. — C. 141-150. DOI: https://doi.org/10.17816/PED135141-150

[lemorpaduyeckas cutyaums Ha GOHe penpoayKTUBHbIX YCTAaHOBOK MOJIOAEXM HACTOSATENbHO TpebyeT uccienoBaHWii
LIMHAaMUKU POAMTENBCKUX YCTAHOBOK, MPEXAE BCEro, Y KEHLIMH. BbisBneHWe noTeHuManbHbiX pecypcHbix obnacteit U 30H
pYCKa NO3BOJIUT OMNpefennTb OCHOBHbIE HanpaBieHUs NCUXONOTMYECcKoM paboTbl C MOMOABIMU NHOABMU HA AOPOAUTENLCKOM
M pOAMTENbCKOM 3Tanax, YKpennss LEeHHOCTb CeMbu W aeTeit y monodexu. Llenb uccnepoBanus — usyvyeHne LUHAMUKK
pPOAMTENbCKMX YCTAHOBOK A0 U MoOC/ne poxAeHus nepsoro pebeHka. Boibopka: 1-i1 31an (n=50) — 3amyxHue 6epeMeHHble
MONOAble XeHLWMHbl (nepBas 6epeMeHHOCTb TpPeTbero TpMMecTpa, OCNOXHEHWW B aHaMmHese HeT); 2-# 3Tan (n=39) —
Mononble mMatepu ¢ pebeHkoM oT 3 no 5 mec. C60p AaHHbIX OCYLLECTBAEH B XOA4E€ JIOHTUTIOAHOrO MCCNefoBaHMs C Mo-
MOLLbI Mcuxonormyeckoro tectuposaHus no metogukam: PARI E.C. LWedepa n PK. benna (8 apantauun T.B. HewepeT);
«[penctaBneHus o6 naeansHom pogutene» P.I. OBuapoBoif; «LIBeTOBOM TECT OTHOWEHMI» A. DTKMHAA. Pe3ynbTaThl mokasanu,
YTO Y KEHLUMH HA 3Tane paHHero MaTepUHCTBA BbiSB/IEHbl U3MEHEHUS BO BCEX KOMMOHEHTAaX POAMTENbCKMX YCTAHOBOK —
KOFHUTUBHOM, 3MOLIMOHANBHOM, MoBeAeHYeckoM. Hanbonblwas AMHaMMKa NPOMCXOAMT B IMOLMOHANbHOW cdepe, oTanyato-
Leics aMbUBaNEHTHOCTbIO NMEPEXMBAHUIA, U CAMOCO3HAHWM MaTepu. MocTeneHHO ANdHEPEHLMPYOTCS CUCTEMbI OTHOLIEHMUIA
K pebeHKy M MaTEpPUHCKOM ponu (OTHOWeHMe K cebe Kak MaTepu M K MaTepuHCTBY). [IpoMcXoauT nepectpoiika cynpyxe-
CKOro B3aUMOLEWCTBUS M OTHOLIEHUIM C POAMUTENBCKOW CEMbEN: CONMXKEHME C COBCTBEHHOM MaTepbio NpW AUCTAHLMPOBAHUM
¢ 6payHbIM NapTHepoM. TakuM 06pa3oMm, Ha 3Tarne paHHEro poLUTENbCTBA XEHLIMHA HYXAaeTCs B GOPMUMPOBAHUM HABbIKOB
3MOLMOHANIbHO-BONIEBOW CaMOPErynsLuun U NOBbILLEHWU YPOBHS KOMMYHUKATUBHOW KOMMETEHTHOCTH, UMEIOLLMX LeHTpasibHOoe
3HaYeHMe AN KA4eCTBEHHbIX OTHOLWIEHWI C peBeHKOM W Cymnpyrom.

KntoueBbie cnosa: poauTenbCTBO;, MaTEPUHCTBO, POAUTENIbCKUE YCTAHOBKMU, KOTHUTUBHbIW; SMOTUBHbLIA U NOBELEHYECKUM
KOMMOHEHTbI.

Moctynuna: 15.08.2022 Opobpena: 14.09.2022 Mpunsta k nevatu: 28.10.2022
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The demographic situation against the background of the reproductive attitudes of young people urgently requires
research into the dynamics of parental attitudes, especially among women. Identification of potential resource areas
and risk zones will make it possible to determine the main directions of psychological work with young people at the
pre-parental and parental stages, strengthening the value of families and children among young people. The pur-
pose of the study is to study the dynamics of parental attitudes before and after the birth of the first child. Sample:
stage 1 (n=50) — married pregnant young women (first pregnancy in the third trimester, no history of complications);
Stage 2 (n = 39): young mothers with a baby from 3 to 5 months. Data collection was carried out in the course of a lon-
gitudinal study using psychological testing — methods: PARI E.S. Schaefer and R.K. Bella (adapted by T.V. Neshcheret);
“Ideas about the ideal parent” R.G. Ovcharova; “Relationship Color Test” by A. Etkind. The results showed that women at
the stage of early motherhood showed changes in all components of parental attitudes — cognitive, emotional, behav-
ioral. The greatest dynamics occur in the emotional sphere, which is characterized by ambivalence of experiences, and in
the mother’s self-awareness. The systems of attitudes towards the child and the maternal role (attitude towards oneself
as mother and motherhood) are gradually differentiated. There is a restructuring of marital interaction and relations with
the parental family: rapprochement with one’s own mother while distancing from a marriage partner. Thus, at the stage
of early parenthood, a woman needs to form the skills of emotional and volitional self-regulation and increase the level
of communicative competence, which are of central importance for high-quality relationships with a child and a spouse.
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BBEOEHUE

Hemorpaduyeckas cutyarusi B coBpeMeHHoi Poc-
CUU TIOCTINHUE JECATUICTHS OTIMYAeTCs JIOCTaTod-
HOM OIpeAeNeHHOCTRI0: HAMOONBIIYIO pacipocTpa-
HEHHOCTh TIONyYWJia OPUCHTAIUS HA MAaJOACTHOCTDH
Ha ()OHE YKpEIUICHUsI MO3ULUH aNbTePHATHB, MOJAC-
JKUBAIOIIMX CO3HATENbHBIM OTKa3 OT JETOPOXKICHUS.
PempomykTiBHAas aKTUBHOCTH MOJIOJIEKH YCTYIaeT
MACCUBHOMY TIOBEACHUI0, a TeHO(OOUs] HACTONUMBO
KOHKypupyeT ¢ reHodunued. [Ipu 3TOoM mocnenHss
Kak MPOsBICHHUE JIOOBH K JIETSAM, JIaXe y TeX, KTO
TUTAHUPYET TOSABIICHHE MOTOMCTBA, YCTyMaeT JINYHOMH,
MpekIe BCero mpodecCHOHATRLHOM caMOpean3alii,
OTOABUIasl POXKJEHUE JETEH Ha JJIMTEJIbHBIA U HEO-
npeeieHHbIi cpok [6, 15]. DToMy cnocoOcTByeT U ak-
TUBHOE PAa3BUTHE MEIUIIMHBI: COBPEMEHHBIC PpeIpo-
MyKTHBHBIE TEXHOJIOTHH IIO3BOJISIOT YIOBIETBOPSTH
HE TOJbKO OHOJOTHYECKHE MHOTPEOHOCTH, HO U CO-
[UaJIbHBIC, CO3/laBasi OJArONPUSTHBIC YCIOBHS IS
OTJIOKEHHOTO POAMUTENLCTBA, pEaJu3alldd OTCPOUYCH-
HOTO JIETOPOXICHUS U IO3JHEro marepuHctBa [16],
YTO CTAHOBHUTCA OCOOCHHO OIACHBIM IPH OIIEHKE JTH-
HAMUKH POXJICHUSI TEPBEHIICB Ha (JOHE T'eTEepPOXPOH-
HOCTHU JIeMOrpa)uuecKoro MOBECHUS [IPEICTaBUTEIICH
pasubix mokonenuid [11]. MudanTrmuzamus monone-
KU, HEJTOCTATOYHAS COIMAIbHO-TICUXOJIOTHYECKas 3pe-
JIOCTh 3aKOHOMEPHO TMPETSATCTBYET (OPMHUPOBAHUIO
HE TOJIBKO AKOHOMUYECKOW, HO U JTUYHOCTHON TOTOB-
HOCTH K POJIM POJIUTEINS, OTBETCTBEHHOCTH 3a peOecH-
ka [10]. OObsicHEeHUE 3TOH TCHACHIWH CAMHMH MO-
JOABIMHU JTIONBMHU Yallle CBA3BIBACTCS C HEKEIaHHUEM
U CTpaxOM HM3MEHEHHs oOpa3a >KU3HH B CBSI3U C IO-
sIBJICHHEM peOeHKa, 000CTPEHHOE JOMUHUPOBAHHUE HH-
JIUBUTyalIbHBIX LEHHOCTEH HaJ KOJUICKTUBHBIMU [3],
Y POJIUTEIILCTBO, B OTIPE/ICTICHHON CTEIEHH, YCHITUBAET
KOH(IIUKT MEXKIy CEMEHHBIMH W TIPodeCcCHOHAIBHEI-
MU POJISIMH, 3aTPYIHSSI CaMOpean3aIliio B 00EuX
JKU3HEHHBIX c(epax, OMOCPEAOBAaHHO BIHss Ha olliee
onaromonryune muaHocTH [17]. [lonaraem, 4To BakHOE
3HaYeHne B (OPMHUPOBAHWUHU IONOOHOTO OTHOIICHUS
MMEET COLHMAIbHOE TPENCTABICHNE O POIUTEIHCTBE
B 11esioM [14] u cyObeKTHBHAs KapTHHA MaTePUHCTBA
B YAaCTHOCTH, KaK JWHAMHUYHAS CHUCTEMAa POAUTEIb-
CKUX JHCIIO3UITUI KEHIUHBI, 3aBUCAIIAS OT BHEITHUX
¥ BHYTPEHHUX (aKTOPOB, BBICTYHAIOMIAs MPOTYKTOM
JKU3HEHHOTO ITyTH Ha OMPEICIICHHOM dTale Pa3BUTH
JIUYHOCTH B KOHKPETHOM oOIiecTe [8].

MHoOrourcaeHHble COBPEMEHHBIE HCCIEIOBAHMUS,
B TOM YHCJI€ W HAIllM, TIOKa3bIBAIOT, YTO UMEHHO JKEH-
IIMHBI, BO MHOTOM, WHHUIIMHPYIOT W3MEHEHHE perpo-
TyKTUBHBIX TUTAHOB BIUIOTH IO HW30ETaHUS POJA Ma-
TEpPH, 3aKPEIUIsisi 3TH YCTAHOBKU YK€ B OTPOYECTBE
[12, 13]. ['maBHBIA mapafoKC 3aKIIOYAETCS B TOM, YTO
ITyOMHA OCO3HAHWS IIEHHOCTH MaTepUHCTBA TIPOUCXO-

JUT JIUIIb OPU €€ OOpeTeHHWH WM KE yrpo3e yTpa-
Thl. B cBs3M ¢ 3TMM monaraem, 4Tto 0coboe 3HaUYeHue
B JAaHHOM KOHTEKCTE MPHOOpPETAIOT WCCIeI0BaHus,
MTO3BOJISIONINE OTCIIEKNUBATh PEANbHYIO THHAMHUKY PO-
JIUTENBCKUX YCTaHOBOK, CO3/]aBasi, C OJHOW CTOpPOHBI,
OCHOBY JUIsI IOATOTOBKH MOJIOZIBIX JIFOZIEH K 9TOM POy,

¢ apyroii — (GopMHpYsl NIPUHATHE M TPAHCISLHUIO €€
LEHHOCTU JUIsI MOJIOJIOTO ITOKOJICHHUSI.
Llenv nacmoaweco uccieooeanuss — U3yUYEHUE

POAUTENBCKUX YCTAHOBOK B MX JUHAMHKE 4epe3 U3-
MECHEHHE OTHOILICHMS K MaTepPUHCTBY, ceOe U peOCHKY
[0 ¥ HOCJE €ro POXKICHHUS.

CeH3UTHUBHOCTH K JIIOOBIM M3MEHEHHSIM CEMEHHBIX
OTHOILIEHHH B CBSA3M C UX CUCTEMHBIM XapaKTepOM OCO-
OeHHO 00OCTpsieTCA B MEPUOIBI KPU3HUCOB KaK HOpMa-
THUBHBIX, TaK U HEHOpMaTUBHBIX [4]. IlosBnenue pe-
OcHKa B CEMbE SIBISIETCSI OJHUM M3 TAKOBBIX, MEHS
HE TOJHKO TIO3HUIINU B3POCIBIX WIEHOB, HO M TIepecTpa-
MBas BCIO POJIEBYIO CTPYKTYpy. [Ipu 3TOM BakHBIM cTa-
HOBHTCS, HA KaKOM IMEHHO CTaJAM1 XU3HEHHOIO LIUKJIa
CEMbHU MPOM30ILIO 3a4aTue pedeHKa, nepuoj oepeMeH-
HOCTH, POIbl, IEPBBIC MECALBl OOIIEHHS POXUTENEH
C MJIQJICHIIEM C y4YeTOM OTHOIIEHHH MEXay CaMUMH
CyINpyramMu — JOCTHUIJIM JIM OHM CTaJUH KOMIIPOMHMCCA,
MPEoA0JIeB KOH(PPOHTALMIO, MJIM HAXOJATCS Ha CTAAUU
3pernoro cynpyxectsa [5, 18]. OcoOeHHO Ba)KHBIM HaM
BUJUTCA W3y4YEHHWE CUTYallUHd OXHIAHUS W POXKICHHS
MEPBEHIIA, YTO BBHICTYNAeT OAHOBPEMEHHO M Ba)KHBIM
KOMIIOHEHTOM CYOBEKTUBHOH KapTUHBI >KU3HEHHOTO
MTyTH KEHIIUHBI [ 7], ¥ OMHUM U3 TIOBOPOTHBIX COOBITHIMA
B €€ J)KU3HU U Ku3HU ceMbH. C OIHOI CTOPOHBI, cTpec-
COBBIM XapakTep CHUTyallud OXWAAHUS U TIOSBICHHS
nepBoro peOcHKa aecTabWIM3UpyeT BCIO CEMEHHYIO
CHUCTEMY, Jienasi eée 0COOCHHO YSI3BUMOM Kak B OTHOLIE-
HUU BHEIIHMX, TaK U BHYTPEeHHUX BozaeicTuil. C npy-
TOM, MpeojioyieBasi 3TOT HOPMATUBHBINA KPU3HUC, CEMbs
HE TOJIBKO JOCTUTAET FOMEOCTa3a, HO M MOJHUMAETCS
Ha HOBBIH YpOBEeHb (D)YHKIIMOHUPOBAHUS, HEAOCTYITHBIN
e panee [2]. IlosTomMy HEoOXOmMMO, paccMaTpuBast
CYOBCKTUBHYIO KapTHUHY IPOM3OLICAIINX H3MEHCHUH
B CO3HAHUM OJIHOIO 4WIEHA CEMbH, B JAHHOM CIydae
MarepH, MOHUMaTh €€ MECTO M CBs3b C JIPyT'HMH dJie-
MEHTaMH CEMEMHOI CHCTeMBI, B TOM 4YHCJIE C LENbIO
[POrHO3a NajbHEHIIeH TUHAMUKN CEMEHHBIX OTHOLIE-
HUH (KaK JIETCKO-POAMTENBCKHAX, TaK U CYHPYKECKHX)
JUTSE TIPOQUIAKTHKE M KOPPEKIUH (TpH HEOOXOTUMO-
CTH) BO3MOXKHBIX TUC(YHKIUH MX Pa3BHTHSL.

MATEPWUANbI U METOLbI

Bribopky wucciemoBanuss (KBOTHBIM METOM) CO-
CTaBWIM 3aMyXHHE paboTarolue MOJOJbIC KEHIIU-
HBl B Bo3pacte oT 25 no 27 ner ¢ BoiciiuM (72 %)
U cpemHuUM croernuanbHeiM (28 %) o0Opa3oBaHueEM.
Ha mepBom srtame 310 ObUTM OepeMeHHBIE B KOJHMYe-
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ctBe 50 4YeNOBEK, COCTOALIME Ha ydeTe B PAJC JKCH-
CKHX KOHCYNBTAlM TpU PONMIBHBIX JoMax OMcka.
VY Bcex JKEHIUH TiepBas OEpeMEHHOCTh (TPETHI TpH-
MecCTp) mpoTekaia 6e3 ocnoxHeHni B anamuese. 41 %
OyAylIMx MaTepedl OTMeYalid, YTO OCPEMEHHOCTh IS
HUX TUTAHWPOBaHHAs W KeJaHHAs, HE IJIAHUPOBaHHAS,
HO xenmaHHast it 59 %, BapuaHTOB HEXeNaHHOH Oe-
peMeHHOCTH He ObLTO. Ha BTOpOoM sTame Oputm 06cie-
JIOBaHBLI 3TH K€ JKEHIIMHBI B KOJIMYECTBE 39 UeoBek
B TeueHHne 3—5 Mec. mocne poxaeHus pedeHka. Meton
OpraHM3alliy UCCIIEIOBaHMS: JOHTHTIONHBIN. Metonu-
YECKUM MHCTPYMEHTapuil: aBTOpcKas aHketa; «M3me-
pEeHHE POAMTENhCKUX yCTaHOBOK M peakumit» (PARI)
E.C. Illedpep, PK. bemn B amanrauuu T.B. Apxu-
peeBoii; «lIpencraBieHus 00 HACATLHOM POJUTENIC)
(PI. OBuapoBa) — MoauduKaLus C UETbI0 U3YyUCHHS
CaMOOIIEHKH JKeHIIMHAMH ce0st kak marepw; «LIBeTo-
Boi Tect otHomeHmit» A. OtkuHm (LITO) — omen-
Ka ce0s M CBOEro COIMAJILHOTO mpocTpaHcTia [1, 9].
JlaHHBIN KOMIIEKC TIO3BOJISIET COMOCTABUTh PE3yJbTa-
THI JKEHIIMH B Pa3HBIX YCIOBHUAX (JI0 M TOCIE POXKJIe-
HUS TIEPBEHIIA) TI0 TPEM KOMIIOHEHTaM POTUTEIHCKUX
YCTaHOBOK: KOTHUTHBHOMY, SMOTHBHOMY U IIOBE/ICH-
yeckoMy. MeTonbl 00paOOTKH JaHHBIX: I[EPBUYHBIC
OTIMCATENIbHBIE CTAaTUCTUKHU, KpuTepun 1 BuikokcoHa
n ¢ Oumepa (IS COMOCTABICHHUS MOKa3aTeiei jKeH-
IUH 10 W TIOCJIC POXACHUS PEOCHKA).

PE3YNbTATbl N OBCYXXAOEHUE

KOrHUTHBHBIH KOMIIOHEHT POIUTEIbCKUX YCTaHO-
BOK BKJTIOUaj ananus pesyiasraroB LITO kak mpomaykra
NPEUMYIIECTBEHHO CO3HATEIbHOM OLEHKH OTHOIICHUS
JKSHIIMH K cebe, APYruM JIHoIsIM (YWiIeHaM CeMbH, Jpy-
3bsIM), OyAylIeMy 4Yepe3 MpHU3MYy CUTyalllud MaTepHH-
cTBa (OKHJAaeMOTO M PEasbHOTO), a TaKXke OJOK BO-
mpocoB u3 Metoauku «lIpencraBnenus o6 uaeaTbHOM
poamTeney, TMOCBSIICHHBIN OICHKe ce0sl Kak MaTepH.
JlononHeHneM K 3TOMY BBICTYIHJIM PE3yJbTaThl aHKe-
TUPOBAHUS U OIICHKH OTHOIIICHUS K CEMEHHBIM POJISIM
Ha OCHOBE JaHHBIX MeToauku PARI.

B nepron 6epeMEeHHOCTH KEHITUHAM CBOMCTBEHHO
OoJsiee MO3UTUBHOE OTHOIIEHHE K ceOe, CBOMM Meu-
taM ¥ anaMm (p <0,01), B ToM uymcie MpHU OLCHKE
pebenka B Oymymem (p <0,03). Hecmorpst Ha TO 4TO
TOCJIe PONIOB TPUBS3aHHOCTh K PEOCHKY BO3pacTaeT
(»p <0,01), KeHITUHBI HAYMHAIOT BOCHPUHUMATH CeOd
B KauecTBE MaTepH SMOIMOHAIBLHO CIOKOWHEE U POB-
Hee (p <0,01) (tabm. 1).

BrlsiBlIeHHBIE 3aKOHOMEPHOCTH ITO3BOJISIIOT 3aMe-
TUTh, YTO TIEPUHATAIBHBIA TEpHOJ pa3BUTHS peOeH-
Ka XapakTepu3yeTcs OpHEHTAalMed Marepu Ha Oyiy-
miee, Mociie PoIoB HaOomaeTcs cMmelleHue Qokyca
KU3HEICSTEIbHOCTH Ha aKTyaJbHYIO0 CHUTYalMI0 HpU
YKPETUICHUH TIO3UTUBHOW OIEHKH MPOILIOro, Ha Ha-
JTUYHOE B3aMMOJACHCTBHE C PEOCHKOM B HOBOW POJH

Tabauya 1 / Table 1

XapakTep OLEHKM CUCTEMbI OTHOLIEHWI XEHLLMHAMU IO U MOC/e pOXAeHUs pebeHka (YacToTa BCTpeyaeMocTH, %)
The nature of the assessment of the system of relations by women before and after the birth of a child (frequency of

occurrence, %)

Jlo poxyenus / Tocne poxnenns /
Kpurepuii / Criterion Before birth After birth

1 2 3 1 2 3
Most mate / My mother 78 11 11 81 3 16
Moii orer; / My father 40 29 31 34 34 32
S/ 1 myself 86 14 - 79 18 3
S B O6ynymem / I am in the future 86 11 3 66 24 10
S1 B mpowiom / I am in the past 36 31 33 47 21 32
MarepuncTBo Boobmie / Motherhood in general 84 8 8 85 13 2
51 xak math / I am a mother 75 19 6 85 15 -
Moii pebenok ceituac / My baby now 79 15 6 92 8 -
Moii myx / My husband 75 14 11 61 13 26
Mou npy3sst / My friends 49 24 27 46 28 26
Mos paborta / My job 14 25 61 21 28 51
Mos 6epemenHocTs / My pregnancy 78 14 8 74 23 3
Mowu meuts! u niaansl / My dreams and plans 78 14 8 58 29 13
Moii pebenok B Oyaymem / My child in the future 86 11 3 69 26 5

Ilpumeuanue. 1 — ONMU3KHME NMO3UTHBHBIC OTHOIICHUS; 2 — HEHTpaJIbHBIE, POBHEIE; 3 — OOJbIIAs SMOLMOHAJIbHAS TUCTAHIUS.

Note. 1 — close positive relationship; 2 — neutral, even; 3 — a large emotional distance.
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npu COMMKEHUH ¢ COOCTBEHHOW Marepbhlo M HEKOTO-
POM IMCTaHIIMPOBAaHUM OT My>Ka. [Ipu onpoce keHIuH
mo poxaeHust pebenka 97 % XapaKTepu3oBalud CBOU
OTHOILIEHUS C CYNpPYTroM Kak OJaronpHsTHBIE, OAHAKO
1ocje pOAOB OHU OOJbIIE€ CKIOHHBI BOCIPHHUMATH
X Kak KOH(UIMKTHBIC, 3MOLMOHAIBHO OTAAJICHHBIC,
yeM B mepuoa OepemenHoctu (p <0,04). D10 mOI-
TBEP)KJAeTCI W Pe3ylIbTaTaMH, MOJYyYEHHBIMH C TIO-
Mompio MeTomuku PARI: mocie pomoB JKEHITUHBI
OKa3bIBAIOTCsl OOJiee CEH3UTHBHBI NMPH OLCHKE DPOJU
XO3WKH JI0Ma, JAEMOHCTPUPYS MEHBIIYI CTEleHb
yaosieTBopenust e (p <0,01), Gonplie akUeHTUPY-
0T BHUMAaHWE Ha HENOCTaTOYHOW BHYTpPUCEMEUHON
aKTUBHOCTH Mya B 3ToT nepuon (p <0,02). Takum
00pa3oM, MOXKHO MPEIIOJIOKHTh, YTO TPUAHTYISLUS
OTHOIIIEHUII MEHsAeT CTaryc Cynpyra B HHX: JIO TIO-
SABIIEHNUS] peOeHKa OH aKTHBHO BKJIIOYEH B JHAIHBIE
CBSI3H, TIOCJE POXKJIEHUS — OTAeNseTcs (WIn ero oT-
JIEJIAIOT) OT HUX, YCHJIMBas YyBCTBO OTCTPAHEHHOCTH
KaKk y HEro camoro, Tak U y MOJIOIOW MaTepH.

Uro kacaeTcsi KOTHUTHBHOTO acriekTa oOpasa cels
KaKk MaTrepu d4epe3 OIEHKY COOTBETCTBYIOUIUX pOJIH-
TEIbCKUX Ka4eCTB, TO JKEHIIWHBI U JI0, M TIOCIE POXK-
JeHHsT peOeHKa CKIOHHBI NPUIHCHIBaTH cede darie
MOJIOKUTEIIbHBIE KauecTBa, CUMTas ceds OTBETCTBEH-
HBIMH POJUTEISIMH, IOCTATOYHO CUIILHBIMH, OJaropas-
YMHBIMH, TPaKTHYHBIMH, OCCKOPBICTHBIMH U AJBTPY-
WUCTUYHBIMHU, JOBEPSIOIIUMH JETSAM U YBaKAIOUINMHU
UX, CKIOHHBIMH K COTPYAHHYECTBY M HPOIICHHUIO.
OHU TakKe CTaBsAT cebe HEKOTOpbIe OTPaHWYCHHS, 110~
Jarasi, 4To JIOJDKHBI CTPEMHTHCS K CIIPABEIIMBOCTH,
yMeTb CTaBUTh JIE€Tel Ha MepBOe MecTo, 00JaaaTh
HEOOXOJMMBIMI 3HAHMSMH, TEPIICHHEM, MOHUMAaHUEM
U TpeOOBaTEIbHOCTBIO, M, XOTS, HEBO3MOXHO OBITh
BCerJa IpaBOW, MM MPHUXOAWTCS MPHHUMATh pellle-
HUA 3a peOenka. [Ipm 3TOoM mocie poxacHuS peOeH-
Ka JKeHIIIMHBI OTMEYaloT y ceOsl yCHJIeHHWEe TaKuX Ka-
gyectB (p <0,001), Kak cTpemiIeHHE CTaBUTh peOEHKa
Ha TIEpBOE MECTO, BO3pacTaHHE TpPeOOBATEILHOCTH
K CBOMM 3HAHWSAM, YMEHHIO TIPOIIATh, MPOSBICHHIO
aJbpTPyU3Ma M CIPaBEUIMBOCTH, CIOCOOHOCTH K CO-
TPYAHUYECTBY TPH Peau3alud POIUTEIbCKUX (DYHK-
Ui, OAHOBPEMEHHO C 3THM CTAHOBSCh MEHee Teplie-
muBeiMU (p < 0,000). [Tomaraem, 9410 3TO 00YCIIOBIEHO
TIEPUOIOM POCTa aKTHBHOCTH MIIAJICHIIA TIPU €ro He-
BO3MOXKHOCTH YAOBJIETBOPSTH HA OHY CBOIO TIOTPEO-
HOCTb CaMOCTOATEIbHO. JKeHIHa, ¢ 0JJHOH CTOPOHHI,
NPUCITYIIUBACTCS K 3TUM TOOYXAEHHUSIM, IIPUHUMAET
WX, TPOSBISI HEKOTOPYH 3aBHCHMOCTH OT pPEXHUMa
JKU3HH, CaMOYYBCTBHs, HacTpocHHs pedenka. C mpy-
TOH, y Hee 000CTpsSeTCS BHUMAHHE K COOCTBEHHBIM
MOTPEOHOCTSIM Ha (POHE HAKOMMBIICHCS YCTaJIOCTH,
CBSI3aHHOM C WHTEHCHBHBIM OCBOCHHEM HOBOH DPOIH
MarepH.

HauOonee sipkue m3MeHeHHs (C TOMOIIBIO METO-
mukn PI. OBuapoBoii) ObuUM OOHAapYXEHBI B HMO-
LUOHAJIBHOM KOMIIOHEHTE POIUTEIbCKHX YCTaHOBOK.
[Tocne pPOMOB JKEHIMHBI OAHOBPEMEHHO YYBCTBYIOT
cebst 6onee HecyactHbIME (p < 0,007) 1 Oonee pamoct-
HeIMU (p < 0,024), 3memMu (p < 0,000) u pasmpaxeH-
HeIMH (p < 0,000), MeHEee MHTEPECYIOIUMHUCS JETbMHU
(» <0,000) u 6omnee omobpsromumu (p < 0,001), xa-
netormmmu (p < 0,001), noBonbHbIMEH uME (p < 0,05),
He OosiMucst U3BMHEHUH niepen pedenkom (p < 0,02)
u He cTeyaaumMucs ero (p < 0,03). BepostHo, nposis-
JICHHIO CTOJIb IPOTHBOPEUUBON KapPTHUHBI 3MOLIMOHATb-
HBIX COCTOSIHUH JKEHIIHBI ITOCIIE POJIOB CIIOCOOCTBYET
CTPECCOBBIM XapakTep IaHHOTO dSTara MaTepUHCTBA,
HaKJIaJbIBAIOIIUICA HA CUTyalUuIo OOIIel mepecTpoii-
KA BCEH CHUCTEMBI CEMEHHOro (yHKIMOHHPOBAHHMS.
OnHako BHe M3MEHEHHH ocTaeTcs J000Bb, JacKa, Te-
TUIOTa, KOTOPBIE UCIIBITHIBAIOT ONPOIICHHBIE YKEHIITUHBI
K CBOMM JETSIM JI0 M TIOCJIE MX TOSBICHUS Ha CBET.

Ha ¢one coOGcTBeHHO! BHYTpeHHEH HecTaOMIBbHO-
CTH JKCHIIMHbI OZHOBPEMEHHO IPOUCXOIUT €€ aKTUB-
HO€ 3MOLIMOHAJBHOE COMIDKEHHE C PEOCHKOM Iociie
€ro pOXKJICHHS, O YeM OIIOCPEIOBAHHO CBHJICTEIbCTBY-
10T naHHbie Metoquku PARI (tabm. 2).

CorocraBneHue pe3ysbTaroB, MOIYyYEHHBIX B XOnE
M3Y4YEeHHsS OCOOEHHOCTEH MAaTepHHCKOIO OTHOLICHHMS,
MOKA3aJI0, YTO TOCNE TOSBICHHS TIEPBEHIIA JKCHIINHBI
HAYMHAIOT OLEHWBATH POJIb POIUTEIIST Kak Oolee CTpo-
ryto (p <0,01), yto He HalmoOmanOCh Ha JTare OXH-
naHusi pebenka. JlaHHAs 3aKOHOMEPHOCTH SIBISIETCS,
BEPOSITHO, CJIEICTBUEM YCTAHOBJICHHS IPSIMOTO B3aUMO-
JICHCTBUS ¢ COOCTBEHHBIM PEOCHKOM, KOTOPOE HEH30eK-
HO TIPOBOLIUPYET TPOSIBIICHUE OIPE/ICICHHBIX BOCIIUTA-
TENBHBIX AeUCTBUH. OJHOBPEMEHHO C 3THUM, >KEHIHMHBI
OTMEYAIOT HEOOXOIMMOCTh COXPAHEHHS POAUTEIEM
ONTHMAJIBHOTO 3MOLIMOHAIBHOTO KOHTAaKTa C peOeH-
koM (p <0,009) 3a cuer ycTaHOBICHUS PaBHOIPABHBIX,
MapTHEPCKUX OTHOLICHWH C HUM, YTO, Ha Hall B3MJISL,
MOXKET CBHJIETENILCTBOBAaTh O POCTE AraluTapu3alyiu
HE TOJIBKO CYINPY’>KECTBA, HO M POAUTEIHCTBA.

IIpn oueHKe MOBEJEHYECKOTO KOMIIOHEHTA POIH-
TEJIbCKUX yCTaHOBOK Mo Metoauke PARI, k xoropomy
MOXHO OTHECTH TOKa3aTeNy IO MIKajaM, ONHCHIBAIO-
MM KOHLCHTPALMIO aKTUBHOCTH Marepu Ha peOeH-
ke (MpOSIBIICHHE YPEe3MEpPHOW 3a0O0ThI, IOJABICHHE
BOIIM PEeOCHKA, €ro arpecCUBHOCTH U CEKCYalbHOCTH,
oraceHue ero OOWJeTh, HMCKIIOYCHHE BHECEMEHHBIX
BIIMSIHUM, HaBS3YMBOCTH POIUTENCH, BMELIATEIHLCTBO
B MHp peOCHKa, CTPEMJICHUE YCKOPUTH €0 Pa3BUTHE),
3HAQUUMBIX Pa3IM4YUi y KEHIIMH 10 U TOCIE POXKAe-
HUsl pebeHka oOHapyxeHo He Obuto. OmHaKo ciemyeT
OTMETHTB, YTO BCE IIOKa3aTeld IPEeUMYLIECTBEHHO
JIOKaJIM3YIOTCS B 0OJIaCTH HOPMAaTHUBHBIX 3HAUYCHHM.
OTO OCYIIECTBISICTCS, B TOM YHCIE, 32 CUET CHIXKE-
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Tabauya 2 / Table 2

MposiBNEHME IMOLMOHANBHOIO KOMMOHEHTA YCTAaHOBOK MaTepu K pebeHKY A0 M MOC/E ero poxxaeHus, %
The manifestation of the emotional component of the mother’s attitudes towards the child before and after his birth, %

VYposens / Level
BEIIIIE HOPMBI / HOpMa / HUXXE HOPMBI /
TTokazarenu / Indicators above normal norm below normal
1o/ nocie / o/ nocie / o/ nocie /
before after before after before after
OnTUMaJIbHBIM SMOIMOHAILHBIN KOHTAKT /
Optimal emotional contact
TloGy>xnenne cioBeCHBIX NpOsABICHHH / 71.8 76.9 28.2 231 B B
Encouragement of verbal manifestations
[MapTHepckue oTHomeHus / Partnerships 12,8 33,3 84,6 66,7 2,6 -
PazBuTHe akTHBHOCTH pedeHKa /
Development of the child’s activity 282 28,2 718 69,2 B 2,6
YpaBgnTenLHblg OTHOLICHUS / 61,5 69.2 38.5 30,8 B 3
Equalizing relations
VI3auuHss SMOLMOHAJIbHAS TUCTAHIUS /
Excessive emotional distance
Pa3.z[pa?>1.<HTe'nLHo.c.TI.,, BCIBUIBYHBOCTD / 2.6 77 923 %) 51 103
Irritability, irascibility
Mamumizss crporocts / - 77 82,1 79,5 17,9 12,8
Excessive severity
VkIIOHEeHHEe OT KOHTAKTA / 3 a 84.6 84.6 15.4 15.4
Contact avoidance
Tpumeyanue. TTomy>KMPHBIM MIPU(TOM BBIJEICHBI LIKAJbI, 10 KOTOPHIM OOHAPYKEHbBI 3HAYMMBIE PA3JIHUHSL.
Note. Scales were identified, according to which significant differences were found.
HUS KOJIMUECTBAa Marepei, CKJIOHHBIX K THHepTpodu- HHUManbHO — Ha dtane OepemenHoctu (p <0,001).

POBaHHBIM pEaKLMsIM: HAIpPUMEP, YMEHBIICHHE TeX,
KTO 3asBJISI YCTAHOBKH O 4pe3MepHOil 3a0oTe 0 pe-
OeHke BOo Bpems OepemenHoctu (¢ 15,5 o 5,1 %).
Ha ypoBHE TeHAEHIMI MOXKHO OTMETHTb, YTO C IIO-
SBJICHHEM peOeHKa Yy MOJOABIX Marepeil poauTenb
HaYMHAET BOCHPUHUMATBCA KaK CIIOCOOHBIH 0OMAETH
pebenka (23,1 % mo poxnmenuss u 35,9 % mocne),
a Takke yckoputh ero passutue (7,7 % 1o poxie-
Hus U 12,8 % mocine), BUAUMO, A7 YIOBIETBOPEHUS
NOTPeOHOCTH B TAPTHEPCTBE, OTMEUCHHOW paHee.
Uro kacaercsi OLEHKH XEHIIMHAMM ceOsl Kak Marepu
Oynymeld u Hactosmed mo mertoamke P.I. Osuapo-
BOW, B TOBEJICHYECKOM KOMIIOHEHTE o0Opasza pomuTe-
751 OBUIO BBISIBICHO HECKOJBKO 3HAYMMBIX Pa3THUYHM.
[locne poxaeHust peOCHKa CHM3WIMCH TpPeOOBaHUS
K COOCTBEHHOW OINBITHOCTH M BBIIOJIHEHHUIO KallPU30B
pebenka (p <0,01) Ha pone yBemuueHHs HU3MISCKOIM
ycranoctd (p <0,06). Camblif 3aMeTHBIH Tporpecc
npousomien B cepe oOydeHHUs,, MAaKCUMAaJIbHO Hpe-
CTaBJICHHOM NPH B3aMMOJCHCTBUH C MJIAJCHLIEM U MU-

CXOJCTBO OIICHOK JI0 W TMOCIE POXKICHHS pedeHKa
M0 JIPYTHM IIKallaM MMO3BOJISIET 3aKIIOYHUTh, YTO MaTe-
PUHCTBO I KCHIIWH, IMPEKAC BCEro, CBA3aHO C BOC-
MUTaHuEeM PeOCHKa, ero OMEeKOM W OKa3aHUEeM MOMOIIH,
MSTKHM KOHTPOJIEM W BIHMSHUEM Ha (OHE BBIZCICHUS
CHIIbHBIX CTOPOH peOCHKA, MOXBABI 33 JIOCTHIKCHHUS.
Poaurens nomkeH ObITh, O MHEHHIO OIPOIICH-
HBIX, CIIYIIAIOIIMM, XBaJSIIIAM, WHOTAAQ OaayoIuMm,
IpU HEOOXOIUMOCTH KPHUTHUKYIOIIUM, OTpPaHHYUBAIO-
[[MM, BMCIIUBAIOUIMMCS B JKU3Hb pPEOCHKA, M IKCH-
IIMHBI CTPEMSATCS COOTBETCTBOBATH JTOMY 00pasy.
[Ipu »TOM, HECMOTpPS Ha TO YTO C PEOCHKOM HEOOXO-
JAUMO NPOBOJAUTH MHOI'O BPEMECHU, U MOJIOABIC MaTcpu
[IOHUMAIOT U BBIMOJHSIOT 9TO, OHM HE TOTOBBI CTPOHUTH
CBOIO JKU3Hb UCKJTIOUUTEIILHO BOKPYT U paju peOCHKa,
CTpeMsICh He 3a0bIBaTh M 0 cebe, CBOMX MOTPEOHOCTSX,
uHTEepecax. To ecTh, Hapsly ¢ TNPOSBICHUEM Ooee
TPEIICTHOI'O MATCPUHCKOIO0 OTHOLICHUA, Y IKCHIIWH
HaOIIOaeTCsl HE TOIBKO 3a00Ta O pebeHKe W O Po-
JIUTEIBCKOM aBTOPUTETE, HO U O ceOde.
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Takum 00pa3oM, K YHCIY TMO3UTHBHBIX H3MEHE-
HUM BHYTPH KOTHUTHBHOTO KOMIIOHEHTa POAMTEIIb-
CKUX YCTaHOBOK Marepeil NEepBEHIIEB CIIeAyeT OTHE-
CTH TIO3UTMBHOE CAaMOBOCHIPHUSATHE B POJIH MaTepw,
OTBETCTBEHHOE OTHOIIEHHE K POJUTEIBCTBY, OCO3-
HaHHWE POJICBBIX TPEOOBAaHMH MpPU HAJIUYUU HEOOXO-
JUMBIX JUISI UX PEaIM3aluil BHYTPEHHUX ICHXOJOTH-
YECKMX IPENIOChUIOK, JIMYHOCTHBIX 4epr. B ciyuae
HEIOCTAaTOYHOCTH TOCHEIHUX, BaKHBIM COIMAJIbHBIM
pecypcoM SIBISIeTCSl TIOMOIIb COOCTBEHHOH MaTepH,
C KOTOpOW NPOMCXOAMUT COJNMKEHHUE, BBI3BAHHOE IIO-
SBJICHUEM BHyKa WIH BHYYKH. PeOeHOK cTaHOBUTCS
LIEHTPOM CEMENHBIX OTHOIICHUH, 3aHUMas JTUIUPYIO-
IIyI0 POJIb B MEHTAJbHOM OIBITE KEHIIWHBI, MEHAA
€e OIICHKY BPEMEHHON MNEepCIEeKTHUBBI: HACTOsSIIEee —
3TO « KaK Marb» M «MoH peOeHOoK». OJHOBPEMEHHO
C 3THM, IIO3UTHBHAsl NEPEOLEHKAa CBOETO IPOILIOTO,
0e3 neTei, Ipu HEONPEAECTEHHOCTH OYIyIIEro MOXKET
NPEICTABISATH YTPO3y OJAronoixydnio MOJIOJON MaTepu
B HACTOAIIEM, a JUCTAaHIMPOBAHHE OT MyXka — Kak
CYNPYXECKHM, TaK M JETCKO-POTUTEIbCKHM OTHO-
LIEHUSIM, HE TOJBbKO OOEIHSS COLHUAlbHBIC PECYPCHI,
HO M yCWJIMBasl Harpy3Kky, B TOM 4HCII€, SMOLMOHAIb-
Hyto. HckitoueHne wuiM BpeMEHHOE OrpaHHYeHHE
podM maprepa Kak My)ka M OTL@A BBICTYNAET SBHBIM
JUC(QYHKIMOHAIBHBIM  MATTEPHOM,  HapyIIAIOLINM
paBHOBECHE MEXIY OCHOBOIIOJIATAIONIUMH CEMEIHBI-
MU TOJICHCTEMaMH — CYIPY>KECKOW U POIUTETHCKOM.
[TockonbKy NpH MOSBIEHNUN MEPBEHLIA TPOUCXOANT I1e-
pecTpoiika HepapXuu CEMEUHBIX OTHOLIEHUH, B TOM
yyciae M B CO3HAHMM MOJIOAOM MaTepH, HEOOXOIMMO
MOMHHUTB, YTO CYNPYXXECKHWE OTHOIIEHHS TEepPBUYHEI,
MMEHHO OHU BBICTYIIAIOT IIPUYMHON 3TOW IEpeCcTpoil-
KM M Helb3sl WX HenooueHuBarb. HampoTus, ruiaHu-
pyst OepeMEeHHOCTb, BaXKHO MOHUMATh, YTO, HECMOTPS
Ha JeCTa0MIN3alMI0 CEMEMHON CUCTEMBI, IOSBICHHUE
pebeHka TO3BOJUT €H BBIUTH HAa HOBBIH YPOBEHB
(YHKIMOHUPOBaHUS, KAaueCTBEHHBIH pe3ylbTaT KOTO-
poro OyzmeT 3aBUCETh OT BKJaga KaXIOro HapTHEpaA,
OCBaMBAIOILEI0 HOBBIE POJIH.

OMOLMOHAIBHBIA KOMIIOHEHT POAUTENIbCKUX YCTa-
HOBOK JKEHIIMH OKa3ajcsd CaMbIM IPOTHBOPEYMBHIM,
otueTnuBo jauddepeHupys COOCTBEHHOE COCTOSHHE
Marepu W OTHOLIEHHE K pebeHky. Hecmorps Ha He-
CTa0MIBHOCTh OMOIMOHAIBLHON  cepbl  JKCHITUHBI
Ha JTarne OepeMeHHOCTH, BCE e JOMHHAHTOW SBIIS-
IOTCSl TTO3UTHBHBIE YYBCTBA, TOTJa Kak IOCJIE POXK-
JCHHSl TIOBBIIIAETCSI BEPOATHOCTh aMOMBAJICHTHBIX
nepexxuBanuii. C 0JHON CTOPOHBI, pOXKACHNE peOCHKA
HNPUHOCUT PafoCTh, YAOBJIETBOPEHUE, 00OCTPSET 3M-
MaTHIO, C JPYTrOo — BBI3BIBACT pa3ipakeHue, 3J10CTh,
yCTaJI0CTh, allaTHI0. DMOIMOHANBHBIN AucOanaHc moja-
KperJisieTcst (M, BEPOSITHO, BBI3BIBACTCS) IIEPECTPOHKOI
POJIEBOI CTPYKTYPhl OTHOLIEHUH, B KOTOPOH OTHOCH-

TeJbHAs JIETKOCTh COYETAaHUsI POJIeH KEHbI, MOAPYTH,
Oynmymiel martepu, crenuaincra Ha d3Tane OepeMeH-
HOCTH CTaHOBUTCS 3aTPyQHUTEIBHON IOCIE DPOXKAE-
HUsl peOeHKa, OKas3blBas HETaTMBHOE BO3JEHCTBHE
Ha CaMO4YyBCTBHE. B cBsi3M ¢ yeMm, SMOLMOHAIbHAS
JecTaOUIu3ays, KOTOpask MOXET YCHIJIMBATHCS MpH
HEIOCTaTOYHOCTH POAMTENIBCKOTO OIbITA, BBICTYHAET
30HO# prcka. CBOeoOpa3HBIM KOMIICHCUPYIONTUM (Dak-
TOPOM B 3TOM CIIydae BBICTYINACT YCTAHOBKA Ha MaK-
CHUMaJIbHOE SMOLMOHAIBHOE COJMKEHUE C PEOCHKOM,
OJJHAKO, Y 4YacTh MaTepeid, BEPOSTHO, HPOUCXOAUT
JUCTAHLMPOBAHUE HE TOJBKO OT MyXa, HO M OT pe-
OcHKa, uepe3 MpOSBICHHE CTPOrocTH K Hemy. Bos-
MOXXHO TIOCJIEJHEEe KaK pa3 M BBICTYNAeT OJHUM
U3 CIOCOOOB KOHTPOJISI CBOETO CaMOYYBCTBHSI 4epe3
yIpaBlIiCHUE COCTOSIHUEM U TIIOBEJCHHEM peOeHKa.
B stom ciyuae, nepeHoc (oxyca BHUMaHUSI MaTepu
C DMOIIMOHAJBHON cepbl Ha MOBEICHYECKYIO TaKKe
MPEACTABISIET OMACHOCTh, MOCKOJIBKY MOXET 3aTpyll-
HUTH (OPMHUPOBAHME TPUBI3AHHOCTH KaK OCHOBBI
FapMOHMYHOIO Pa3BUTUS AETCKO-POAMTEIILCKUX OT-
HOLICHUH M HEOOXOAMMOIO YCIOBHS IICHXO3MOLHO-
HaJBLHOTO Pa3BUTHS peOcHKa B ATOT mepuona. OmnTu-
MHUCTUYHBIM PE3YJIbTaTOM SIBISIETCS TO, YTO JIIOOOBB,
JlacKa, TeIJI0Ta, UCIIBIThIBAEMbIE JKEHIINHAMU 10 POXK-
JeHHs peOeHKa, COXPAHSIIOTCS U MOCTE ero MOsIBICHUS
Ha CBeT.

IToBeeHUECKNI KOMIIOHEHT POJMTENIBCKHX YCTa-
HOBOK, B OTJIMYHE OT SMOLMOHAJIBHOI0, OKa3ajcs J0-
CTaTOYHO COIVIACOBaHHBIM, OXKHJIA€MO MPOSBUB JAMHA-
MHUKY B OPHEHTALMH KCHIMH Ha aKTUBHOE OCBOCHHUE
BOCIIUTATENBHBIX (YHKIUH TOCe POXKJIEHUS peOeH-
Ka. BayKHBIM TOCTHXKEHHEM DTOTO dTara TaKKe MOXK-
HO CYMTaTh MOHIKEHHE YPOBHS NPUTI3aHUHM B ca-
MOOILICHKE ce0si KaK OIBITHOTO POOUTENS, BUIUMO,
BHYTpPEHHEE IPOTHBOPEUHE uepe3 TPeOOBATEIbHOCTh
K TOMY, 4TO HY)XHO BCE YMETb, OBUIO TPEOJIOJICHO
COOCTBEHHO B Mpolecce MPHOOpeTeHHss HeoOXoau-
MOTO W paHee OTCYTCTBYIOLIETO OmbITa. BeposTHO,
B CWJIy Bo3pacTta peOeHKa, HaMH He ObUIO OOHapy-
KEHO NPU3HAKOB M3JIMIIHEH KOHLEHTpAaLMU Ha HEM,
MOCKOJIbKY TIOBEACHUE MIIJICHIIa 3—5 MecC. IOBOJBHO
npeackazyeMo u ynpasisiemo. O6 5ToOM KOCBEHHO MO-
JKET CBHJIETEJILCTBOBATh CMEIICHNE AKTUBHOCTH U Ca-
MOM JKCHIIMHBI: OCBOMBILMCH B POJM MaTepH, OHA
HAUMHACT PACIIUPSITH POJIEBOU pernepryap, J100aBmss
B HEro JICHCTBUS, HE CBSI3aHHBIC C MAaTEPUHCTBOM.
[Tonaraem, BHYTpEeHHHI KOHQIUKT MEXIY TEM, UYTO
HY’KHO «yMETb CTaBUTh JAETEH Ha IEPBOE MECTO»
1 «MOYKHO JKHTH IS ceOsI», pa3perntaeTcss THOKOCTHIO
MOBEJICHHSI CaMOil MaTepu W BHIOOPOM €HO MPHOPHTE-
TOB B KOHKPETHBIX CIy4asX U 00CTOSITEIbCTBAX JKU3-
HU. 30HOH pUCKa B 3TOM cily4ae BBICTYNAeT HEBO3-
MOYKHOCTB yAOBJIETBOPEHUS NOTPEOHOCTEN KEHIIUHBI
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B CBSI3U C BBICOKMM YPOBHEM YCTallOCTH, KOTOPBIH
MocJie MosBIeHUsT peOeHKka UMeeT TeHISHIUIO K BO3-
pacTaHuio.

Omnupasich Ha pe3yabTaThl H3yUYEHHUS POIUTEIHCKIX
YCTaHOBOK B WX JAWHAMHKE 4Yepe3 M3MEHEHHE OTHO-
LICHUS] K MaTepuHCTBY, ce0e M peOCHKY A0 M Tocie
€r0 POXKICHHS, MOKHO CHENaTh CIEAYIOININE BBIBOJIBIL:

1. baronaps JIOHTUTIOMHOMY XapaKTepy HCCIEN0-
BaHMS BBISIBICHBI M3MEHEHHS BO BCEX KOMITIOHEHTax
POAMTENBCKUX YCTAHOBOK y MaTepeil IMepBEeHIeB —
KOTHUTUBHOM, OMOIIMOHAJIBHOM, TOBEICHYECKOM,
MTO3BOJISIST BBIJINIUTH 30HBI PHCKAa M pecypcHBbIEe 00na-
CTH Ha JTarie paHHEro POJIUTEILCTBA.

2. JlnHaMHKa KOTHUTHBHOTO KOMIIOHEHTA pOAHM-
TENbCKUX YCTaHOBOK MPOSBISETCS B HM3MEHEHHH
y KEHIIWH OIEHKH BPEMEHHOH MEepPCHEKTHBBI KU3HU
n cebds B HEH, coequHssi oOpaspl MPOIUIOTO U Oymy-
IIero TpH JIOMUHUPOBAHUM HacTosiero. [Ipoucxoaut
(dbopMupoBaHHE MaTEpPUHCKON CaMOOLIEHKH HpH Tepe-
OLIEHKE CTPYKTYpBI, KaueCTBa, PECYpCOB U OrpaHUue-
HUH CYIPYKECKHX, JIETCKO-POAUTENBCKUX U POJICTBEH-
HBIX OTHOLICHM.

3. HauOomnpimast auHaAMHMKa Y JKEHIIWH TIPOMC-
XOJUT B SMOLMOHAIBHOW cdepe, MEHSsI UX COCTOS-
HUE [0 U TOCJIe TOSBICHUA PEeOCHKA C MO3UTHBHOIO
Ha amOuBaneHnTHoe. [locrenenno nuddepeHumpyercs
OTHOIIICHUE K peOeHKYy M cebe Kak MarepH, BBI3BIBAS
OMOIMOHANBHBIN JUcOaaHC B CBA3M C OTCYTCTBH-
€M POIUTEIHCKOTO OMbITa MPH BBICOKHX OXHIAHMAX
1 TpeOOBaHUAX B 3TOH cdepe.

4. IloBeneHue KEHIIUH B CEMbE IOCIE POXKICHUS
pebcHKa TMPEUMYIIECTBEHHO HAMpaBIeHO Ha MPHOO-
peTeHre HeoOXOAWMOTO OIbITa, OCBOCHHE (QYHKIHHA
u BbIpaOOTKy crpareruii Bocnutanus. llocTeneHHO
BO300HOBIISIETCSI AKTUBHOCTH JKEHIIWH 3a TpeesiaMu
CeMbH, TpeOys OT HUX THOKOCTH TPHU COUYCTAHHH pa3-
HBIX pOJIeH, JOMUHUPYIOLIEH Cpeld KOTOPBIX HA 3TOM
JTare CTAaHOBUTCS MaTepUHCKas.

3AKNIOYEHUE

Takum 00pa3oM, TOCTENEHHO CTaHOBACH HEOTh-
eMJIEMO 4YacThIO JKHU3HHU JKCHUIINHBI, MAaTCPUHCTBO
MIOMUMO OPHUCHTAIlMU HAa PEIICHHE KOHKPETHBIX BOC-
MUTATEIbHBIX  3aJlad, CIIOCOOCTBYET TIEpPEeCTPOMKe
BCEH CHCTEMBI CEMEHHBIX OTHOIICHHM, 00pa3a KU3HH
n cebd. [lockonbKy yCTaHOBKHM, B JJAHHOM CITydae po-
JTUTENBCKUE, B KAUECTBE BAKHOTO MPU3HAKA COACPIKAT
BBICOKYIO JIOJIO BEPOSTHOCTH MPOSIBICHUS B pEaJbHOM
MOBEJIEHNM TPH BO3HUKHOBEHWH COOTBETCTBYIOIICH
MTOTPEeOHOCTH, B 30HE OJIMKAUIIIETO Pa3BUTHS IS Ca-
MO MaTeph OCTAIOTCSI CIIOCOOBI KOHTPOJS W YIIPaB-
JICHUS CO6CTBCHHI)IM OMOIMOHAJIBHBIM COCTOAHUEM,
B TOM YHUCJIE B CYNPY>KECKHUX OTHOIICHUAX. B cBs3u
C YeM pPEeKOMEHJYEMBIMHU JUIS JKEHIIWH Ha dTalre paH-

HEro MaTepUHCTBA, & TAKXKE MOJTOTOBKU K POXKICHHIO
peOeHKa BBICTYNAIOT MEPOMPUSITHS, HANpPaBICHHbIC
Ha (DOPMHUPOBAHHE COOTBETCTBYIOIIUX PErYIATHBHBIX
U KOMMYHHUKATHBHBIX KOMIICTEHI[UH, CIIOCOOHBIX IO~
BBICHTh YPOBEHb HE TOJIBKO JTUYHOTO, HO U CEMEHHOTO
ONaroroTydrst MOJIOJIBIX POUTEINICH KaK B HACTOSIIEM,
Tak U Oyaymiem.

OONOJIHUTENbHAY UHOOPMALUA

KonguukTt nuTepecoB. ABTOp JIeKIapUpyeT OTCYTCTBUE
SIBHBIX W ITOTEHIMAJBHBIX KOH(IMKTOB MHTEPECOB, CBSI3aH-
HBIX C MyOJHMKalueil HACTOSAIMICH CTAaThH.
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MHOOPMAL WA

NMPABUJIA AN ABTOPOB
HACTOAWME MPABWUIA ANA ABTOPOB ABMAKNTCA W3AATENLCKUM AOrOBOPOM

VYenoust mactosimero [loroBopa (manee «Jloro-
BOP») SABISIIOTCS MyONMUYHOM OQepToil B COOTBETCTBUHU
¢ 1. 2 ct. 437 I'paxknanckoro koxaekca Poccutickont ®de-
nepauuu. Jlanubid JloroBop ompezenser B3aMMOOTHO-
HIEHUS] MEXy penakiuei xypraia «llenuarp» (manee
no Ttekcry <« KypHanm»), 3apeructpupoBanHoro ®deme-
paJbHOM CITy>KO0H 1O Hazm30py B cdhepe MACCOBBIX KOM-
MYHUKAIM{, CBSI3M M OXPaHbl KyJIBTYPHOTO HACJEAus,
MMEHYeMO# B JlalibHeieM «Penakuusy u sBistomencst
CcTpyKTypHBIM monpaszaeneHueM OO0 «3ko-Bektopy,
¥ aBTOPOM W/WJIM aBTOPCKUM KOJIJIEKTUBOM (MJTH WHBIM
npaBooOJagaTeneM), UMEHYEMbIM B JallbHEHIEM «AB-
TOp», TIPHHSBIIAM ITyOJUTHOE TMpemjIokeHue (odepTy)
o 3akiroueHnu JloroBopa. ABTop mepenaer Pemaxiu
JUISL U3JJaHKSI aBTOPCKUI OPUTMHAI WIN PYKOIIMUCh. YKa-
3aHHBIA AaBTOPCKHUI OPUTHHAI I0JKEH COOTBETCTBOBATH
TpeOoBaHUAM, yKa3aHHBIM B paszenax «IIpencrasine-
HUE PYKOIHUCH B XypHa», «OdopmileHHe PyKOITUCH.
[Ipn paccMoTpeHHM TOMyYEHHBIX aBTOPCKHX MaTepHa-
noB XypHan pykoBoacTByetcs: « EanHbIME TpeOoBaHuUs-
MH K PYKOITUCSIM, NPEACTABISEMbIM B OMOMEIULIMHCKHE
*ypraaie (Intern. committee of medical journal editors.
Uniform requirements for manuscripts submitted to bio-
medical journals. Ann Intern Med. 1997;126:36-47).

B Xypnane newaratorcs paHee He ONMyOJIMKOBaH-
Hble paboThl o npodmirto JKypHana.

MHOXECTBEHHBIC W AYOMUPYIOIMINC ITyOTUKAIIAA —
9TO ITyONUKAIINHU CTaThU, MaTepHUaIbl KOTOPOH BO MHOTOM
COBIIAJAIOT C YK€ OTHAKABI OMyONIMKOBaHHBIMH. JKyp-
HaJl HE paccMaTpuBaeT padOThI, PE3YJIBTaThl KOTOPBIX IO
OomblIeH YacTH yrke ObUTH OITyOJIMKOBaHbI MIJIN OIHCAHbI
B CTaTbhsX, IPEACTABJICHHBIX WIN MPUHATBIX VIS ITyOu-
Kalliy B JIpyTHe TeYaTHbIE WU JIEKTPOHHBIE CpECTBa
maccoBodl nH(popmaumu. [lpencranss crareio, aBTOp
BCEIZa JOJDKEH CTaBUTh PEIAKLHMIO B M3BECTHOCTH 000
BCEX HAIIPaBJICHUSIX 3TOM CTAaTbU B II€4aThb U O IPEAbI-
IYUHX ITyOIUKaIKAX, KOTOPBIE MOTYT pacCMaTpHBaThCs
KaK MHOKECTBCHHBIC WJIM AyOIUpYIOIINE MyOIHKauu
TOH e caMOl WJIM O4YeHb OJIIM3KOW pabOThL. ABTOP J0J-
JKEH YBEIOMHTH PEHIAKLMIO O TOM, CONCPXKUT JIM CTaThsl
y’Ke OIyONMKOBaHHBIE MaTepuasiel. B Takom ciryuae B
HOBOM CTaThe JIOJDKHBI OBITh CCHIIKH Ha TMPENBITYIIYIO.
Korun takux marepuanoB JOKHBI MTPUJIAraThest K Mpes-
CTaBJISIEMOM CTaThe, YTOOBI IaTh PEAAKIIMU BO3MOKHOCTb
HPUHATH PEILICHHUE, KaK MOCTYIHUTh B JAHHOH CUTYalUH.

He mpuHUMaroTCsS K TIeYaTH CTaThH, MPEICTAaBIISIONINC
c000ii OT/IEITBHBIE ATATIBI HE3aBEPIIICHHBIX UCCIICIOBAHHIA,
a TaKxke CTarbll ¢ HapyiueHveM «[IpaBui ¥ HOpM Ty-
MaHHOTO OOpaIeHus1 ¢ OMOOOBEKTAMHU UCCIICIOBAHUIN.

Pa3memienne myOnuKanmuii  BO3MOXKHO — TOJIBKO
MOCJIC TIOJTYYEHUsI MOJIOKUTEIBHON PEICH3UU.

Bce craThu, B TOM 4Hcje CTATHH ACHHPAHTOB
U JTOKTOPAHTOB, MyOJHKYIOTCSI GecriaTHO.

NMPEAOCTABJIEHUE PYKONMUCU B XXYPHAN
ABTOPCKMI ~ OpUTMHAI TPHHUMAET pPENaKIIHsL.
IMonmucanHas ABTOPOM PYKOITUCH JOJDKHA OBITH OT-
MpaBlicHa B PEAAKIUI0 B DJEKTPOHHOM BapuaHTE Ha
3NIEKTPOHHBIN ajpec penakiuu nl@eco-vector.com
UM 4epe3 oHyalH-GopMbl http:/gpma.ru/science/
pediatr/, http://journals.eco-vector.com/index.php/
pediatr/about/submissions#onlineSubmissions.

CONPOBOAUTENIbHbLIE LOKYMEHTDI
K aBTOpCcKOMY OpUTHHAITY HEOOXOAUMO MPUIIOKHUTh

AKCIIEPTHOE 3aKIIOUYEHHE O BO3MOXKHOCTH OITYOJIMKO-

BaHUS B OTKPBITOW medaru (OJaHK MOXHO TOTYyYHTh

o 3armpocy Ha anpec nl@eco-vector.com MM CKa-

yathk 1o ajpecy http:/journals.eco-vector.com/index.

php/pediatr/about/submissions#onlineSubmissions).
JKCMepPTHOE 3aKJII0YeHHe JO0JDKHO COICPIKaTh:

1) Ha3BaHWe cTaThH, KOTOPOE MOJKHO OBITH Kpart-
KUM, HO MH()OPMATHUBHBIM;

2) ¢daMuiuro, IMsl ¥ OTYECTBO KaXKJIOTO aBTOpA C yKa3a-
HHUEM BBICILIEH M3 MMEIOIIUXCS Y HErO YUEHBIX CTerle-
Hell (3BaHWH) W 4YICHCTBA B Pa3MYHBIX OOIIECTBAX;

3) Ha3zBaHWe oOTaena (OTACICHHS) M YUIPSKICHUS,
B KOTOPOM BBITIONHSJIACh JaHHas paboTa;

4) OTKa3bl OT KAKUX-THOO TPaB, €CITH TAKOBBIC UMEIOTCST;

5) uH(pOPMALUIO O MPEANIECTBOBABIINX U TIOBTOP-
HBIX MyOJIMKANMAX WIH O MPEACTaBICHUHN B APY-
TO¥ KypHal JII000H JacTu dTOH paboTHI;

6) 3asBieHHEe 00 OTCYTCTBUU (MHAHCOBBIX IPETCH-
3Mi aBTOpa K JIPYrMM aBTOpPaM M H3IATEIbCTBY;

7) 3asBIEHHE O TOM, YTO CTaThsl IPOYNTAHA U OJOOpEHa
BCEMHU aBTOpaMH, YTO BCE TPEOOBAHMS K aBTOPCTBY
COOJIIONICHBI M YTO BCE aBTOPBI YBEPEHBI, YTO PYKO-
TIHCh OTPaXKaeT JCHCTBUTENBHO POJIETIAaHHY0 PadoTy;

8) mms1, aapec, TenedoHHBIA HOMEp M e-mail aBTopa,
OTBETCTBEHHOT'O 32 KOPPECIIOHJCHIIUIO U 32 CBS3b
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NHOOPMALMA / INFORMATION

C APYyrMMHU aBTOpPaMH 10 BOIPOCaM, KacaroIlUM-
cs mepepaboTKM, UCIIPABJICHHUS ¥ OKOHUYATEITHHOTO
0T0OpeHusT TPOOHOTO OTTHCKA;

9) Kk pykomucH HEOOXOIMMO TpHJIaraTh BCE Pa3peIlCHHS
Ha BOCIIPOM3BEACHHE YKe OIyOIMKOBaHHOTO MaTepHa-
JIa, UCTIONB30BaHNE WIUTIOCTPAaLMi MM MHPOPMALHIO,
MO KOTOPOW MOXKHO YCTAHOBHTH JITYHOCTDH JIIONIEH,
TIPENICTABIICHHBIX Ha (poTorpadusx, a Takke Ha yKasa-
HUe (haMUJTHI JINLI, BHECIIUX BKJIAJ] B TAHHYIO paloTYy.
Pykonuce cunrtaercda nocrynuBuend B Pegakumro,

€CIM OHa TMpEACTaBJICHA KOMIUJICKTHO M OdopmIe-

Ha B COOTBETCTBHUU C OIHUCAHHBIMH TPEOOBAHUSIMHU.

[IpenBapuTensHOE€ paccCMOTpEHHE PYyKONHCH, HE 3a-

ka3aHHOW Pemakuuei, He sBIsIeTCS (AKTOM 3aKIJIO-

YeHHUsl MEXJy CTOPOHaMM u3jnareiabckoro Jlorosopa.
[Ipu npencraBnenun pykomnucu B XKypHain ABTOpPbI

HECYT OTBETCTBEHHOCTHh 33 PACKPBITHE CBOWX (PMHAH-

COBBIX M JIPYTHMX KOH(IMKTHBIX HHTEPECOB, CIIOCO0-

HBIX OKa3aTh BIHUSHME Ha uX pabory. B pykomucu

JIOJDKHBI OBITh YIIOMSIHYTHI BCE JIMIA U OPTraHU3alluHy,

OKa3aBIlie (MHAHCOBYIO MOJACPKKY (B BUJE TPaHTOB,

000pyIOBaHNUs, JIEKAPCTB WA BCETO JTOTO BMECTE),

a Takke Jpyroe (MHAHCOBOE WJIM JMYHOE Yy4yacTHe.

ABTOPCKOE NPABO

Pemaxius orOupaet, TOTOBUT K ITyONHKAIIUN U ITYy-
ONMMKyeT MpucIIaHHble ABTOpaMH MaTepuaibl. ABTOP-
CKO€ TpaBO HAa KOHKPETHYIO CTaThi0 MPUHAJIECKUT
aBTOpaM CTaThbH. ABTOPCKHI TOHOPAp 3a MyOnHKaIiu
crareil B JKypHaye He BbIIIaYUBAETCS. ABTOp Iepe-
naeT, a Pepakius mpuHUMaeT aBTOPCKUE MaTepUallbl
Ha CIENYIONUX YCIOBHSIX:

1) Pemakuuu mepemaercs mpaBo Ha OQopmIieHHE,
n3nanue, nepenady JKypHaia ¢ OnmyOJIMKOBaHHBIM Ma-
TepuasioM ABTOpa IS 1enel pedepupoBaHUs crarei
n3 Hero B PedeparnBHoMm sxyprane BUHWTU, PHUILL
1 0a3ax IaHHBIX, pacnpocTpaHeHue JKypHaa/aBTOPCKIX
MaTepuajoB B TEYaTHBIX W 3JIEKTPOHHBIX W3JaHMSIX,
BKJIIOYasl pa3MeIleHre Ha BBIOPAaHHBIX JIMOO CO3IaHHBIX
Penakuueit caiftax B cetn HTEpHET B LIENSIX JOCTyHa
K TyOnMKamy B MHTEPAKTUBHOM pEXKHME JIF000ro 3a-
WHTEPECOBAHHOI'O JIMIA W3 JII0OOOTO0 MecTa U B Jro0oe
BpeMs, a TaKkke Ha pacnpocTpaneHue XKypHana ¢ omy-
OMMKOBaHHBIM MaTepualioM ABTOpA IO TOJIIHCKE;

2) TEPPUTOPHS, HA KOTOPOH pa3perracTcss UCTIOb-

30BaTh aBTOpPCKUM Marepual, — Pocculickas Dene-
pauus u cetb MHTEpHET;
3) cpok newictBus JoroBopa — 5 mer. Ilo wuc-

TEYEHUW YKa3aHHOTO cpoka Pemakmus ocraBiseT 3a
co0oif, a ABTOp TOATBEPXKIAacT OCCCPOUHOE IIPABO
Pepakunm Ha mpooKEeHHE Pa3MEIIeHNs] aBTOPCKOTO
Marepuasna B cetu MHTepHer;

4) Pemakuus BIpaBe MO CBOEMY YCMOTPEHHUIO 0e3
KaKUX-TU00 COrTacoBaHWi ¢ ABTOPOM 3aKJIIOYaTh

JIOTOBOPBl M COTJIAIICHUSI ¢ TPETbUMHU JIHUIAMU, Ha-
MpaBJCHHbIE HAa JOMOJHUTEJIbHBIE MEPhI MO 3aLIUTE
ABTOPCKUX M M3JATEIbCKUX IPaB;

5) ABTop rapaHTHpyeT, YTO HCHojb3oBaHue Pe-
JaKIUel TMPeJOCTABICHHOT0O HMM TI0 HACTOSIIEMY
JoroBopy aBTOPCKOro mMarepuajia HE HapyLIUT IMpaB
TPEThUX JINII;

6) ABTOp OCTaBIISIET 3a COOOI TTPaBO MCIOIH30BATh
MpeIOCTaBIEHHBIN 10 HacTosleMy JloroBopy aBTop-
CKU MaTepuall CaMOCTOSITENIbHO, MepeaaBaTh mpaBa
Ha HEro IO JOroBOPY TPEThUM JHULAM, €CIU ATO HE
NPOTUBOPEUUT HacToseMy Jlorosopy;

7) Pemakmus mpemocTaBisieT ABTOPY BO3MOX-
HOCTh 0€3BO3ME3JIHOTO IMOJIYUYCHUSI OJIHOI'O aBTOPCKO-
o JK3eMIUIsIpa U3 BBIIIEAIIETO THUpPaka MEYaTHOrO
n3naHus ¢ myOnuKamued marepuaioB ABTopa WIH
MOJIyYEHUSI CIIPABKU C AIEKTPOHHBIMU aJpecaMu €ro
oduimanpHONW NMyOauKanuu B ceTu WHTEepHET;

8) mpu mepemnedarke CTaTbU WM €€ YacTH CChLIKA
Ha TepBylo nmyonukanuo B JKypHaie o0s3aTenbHa;

9) Penmakius BupaBe u3naBarh JKypHall JTHOOBIM
THPAKOM.

noPA40K 3AKNIOYEHUA OOrOBOPA
M U3MEHEHUA ETO YCJIOBUW

3aknroueHueMm [loroBopa co ctopoHbl Penakuuum
ABJISAETCA OMyONWKOBaHUE PYKONHUCH JaHHOTO ABTO-
pa B xypHaie «llegmatp» u pasmelieHue ero Tek-
crta B cetu MHTtepHer. 3akmtoueHnueM Jlorosopa co
CTOPOHBI ABTODA, T. €. MOJHBIM U 0€30rOBOPOYHBIM
npuHsTHEM ABTOpOM YyciioBui [loroBopa, sBiseTcs
nepexada ABTOPOM PYKOMHCH M D3KCIEPTHOTO 3a-
KJIIOUEHHU .

OMOPMIJIEHUE PYKONMUCHU

[lpn HampaBieHWH CTaThH B PEIAKIIMIO PEKOMEH-
JyeTCsl PYKOBOJCTBOBATHCS ~CICAYIOUIMMH IPaBH-
JAMH, COCTAaBIIEHHBIMH C y4yeToM «PexoMeHpanuii
K PYKOIHCSM, MPEJOCTaBISIEMbIM B OMOMEAMIIMHCKHE
xyprane (http:/www.icmje.org/recommendations/),
pa3paboTaHHBIX MeXayHapOAHBIM KOMHTETOM pe-
JAKTOPOB MEIUIMHCKUX KypHanoB (International
Committee of Medical Journal Editors). boiee mon-
poOHyto nHpOpManHo A1t 0POPMIIEHUS CTaTHU B CO-
otBercTBUU ¢ 'OCToM M MexAyHApOAHBIMU HPABU-
JaMH Bbl MOXETE HAWTH TIO 3JCKTPOHHOMY aJipecy
http://journals.eco-vector.com/index.php/pediatr.

1. Pykomucn. HampaBisiercss B pegakuuio B BJek-
TPOHHOM BapHaHTE Ha SIEKTPOHHBIA agpec peJaKkIuH
nl@eco-vector.com mu gepe3 online-popmer http:/gpma.
ru/science/pediatr,  http://journals.eco-vector.com/index.
php/pediatr. 3arpyxaemblii B cucteMy (aiii co crarbei
JOJKeH OBbITh mpezcTaBieH B ¢popmare Microsoft Word
(umethb pactmpenue *.doc, *.docx, *rtf).
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1.I. O0beM MOTHOTO TEKCTa PYKONHUCH (OpUTH-
HaJIbHBIC MCCIIEAOBAHUS, JIEKUHH, 0030pbl), B TOM
yyciae TaOJIMIBl U CIUCOK JINTEPATYpPbl, HE HOJIKEH
npeBbimath 7000 cnoB. OO0BeM crareid, MOCBSIIEH-
HBIX OMHMCAHUIO KIMHUYECKUX ClydaeB, — He Ooiee
5000 cioB; kpaTkue COOOIICHUS M MUCbMa B pelaK-
uuto — B npenenax 1500 cnos. KonnuectBo cioB B
TEKCTE MOXHO y3HATh depe3 MeHio Word («Daitm»y —
«IIpocMoTpeTh cBolicTBa MOKyMeHTa» — «CTaTUCTH-
Kay). B ciydae ecnu mpeBbIaronuii HOpMaTuBbl 00b-
€M CTaThH, 10 MHEHHUIO aBTOPA, ONPABIAaH U HE MOXKET
OBITh YMEHBILICH, PEeLIeHHEe O MyOJuKaluu NpUHUMA-
eTcsi Ha 3acelaHW{ PEeAKOJUIETHH IO PEKOMEHalnH
pelLeH3eHTa.

1.2. ®opmaT TekcTa pyKONMUCH. TeKCT HOJKeH
ObpITh HamewataH mpudrTom Times New Roman,
UMETh pa3mep 12 pt U MEKCTPOUHBIM HMHTEpBAI
1,5 pt. OTcTymbl € KaXJa0W CTOPOHBI CTPaHHUIIBI
2 cM. BwlgeneHuss B TEKCTe MOXKHO IPOBOAHTH
TOJIBKO kypcuBOM MM MOTYKUPHBIM HadepTaHU-
em OykB, HoO HE momuepkuBanmem. M3 Texcra He-
00XOIMMO YIaJIUTh BCE TOBTOPSIONIHAECS TPOOEITBI
U JINIIHUE Pa3pbIBbl CTPOK (B aBTOMATHYECKOM pe-
xuMme depe3 cepuc Microsoft Word «Haiitu u 3a-
MEHUTHY).

1.3. ®ailn ¢ TEKCTOM CTaThu, 3arpy>kacMblid
B (popMy IS TTOJIa9M PYKOTHUCEH, JOIDKEH COlepKaTh
BCI0 MH(OpMaNUo sl MyOIuKanuu (B TOM 4YHUCIE
PUCYHKH U TaOJIHILIBI).

2. CTpyKTypa PyKONHCH JOJ’KHA COOTBETCTBO-
BaTh MPUBEJICHHOMY HHUXeE MaOJIOHY (B 3aBUCHMOCTH
OT TUMa PabOTHI).

2.1. Pycckos3piuHasi aHHOTAIUSA

* HasBanue crarbu.

* ABTOpbI. llpyn Hanucanuu aBTOPOB MHHUIIMAJIBI
MMEHM U OT4YecTBa CTaBsATCs mepen (amuineit
(I.C. Usanos, C.U. Iletpos, N.I1. Cunopos).

* Yupexaenus. Heooxogumo npuBect opuiu-
anpHoe [IOJTHOE na3Banme yupexuaeHus (6e3 co-
kpamenui). [locie Ha3zBaHUS ydpexKACHUS uepes
3alTyI0 HEOOXOAMMO HamucaTh Ha3BaHHUE IOPO-
Jna, cTpaHbl. Eciu B HanmMcaHWUW PYKONHUCH TIPH-
HUMaJU y4acTHE aBTOPHI U3 Pa3HBIX yUPEKACHUH,
HEOOXOJMMO COOTHECTH Ha3BaHUS YUPEKACHHU
u M. O. ®. aBTOpoB myTeM 100aBIeHUS THPPOBBIX
WHJICKCOB B BEPXHEM PErUCTpe IMepe]] Ha3BaHUSIMU
yUYpexRICHUN U GaMHIUSIMH COOTBETCTBYIOIHUX aB-
TOpPOB.

* Pe3rome cTarbm JOMKHO OBITH (ecimm pabora
OpPHUTHMHAJIbHAS) CTPYKTYPUPOBAaHHBIM: aKTyaJIbHOCTb,
1eJIb, MaTEPHUAJIBl M METOABI, PE3yIbTaThl, 3aKJIo4e-
Hue. Pe3tomMe NOJKHO TMOJIHOCTBIO COOTBETCTBOBATH
conepxkaHuto paboTel. O0BEM TEKCTa Pe3toMe JIOJIKCH
ObiTh OT 100 mo 300 cios.

* KuroueBbie cioBa. HeoOxoaumo ykasarb KIito-
4yeBble cioBa — OT 3 10 10, OHM CIIOCOOCTBYIOT WH-
JEKCUPOBAHUIO CTaTbU B MIOMCKOBBIX cucTemax. Kirro-
YeBbIE CJIOBA JIOJKHBI MOMAPHO COOTBETCTBOBATH Ha
PYCCKOM M aHTJIMHACKOM SI3BIKE.

2.2. AHrnosi3plyHasT aHHOTAIUS

¢ Article title. Auriosi3pIYHOE Ha3BaHUE JTOJKHO
OBITh I'PAMOTHO C TOYKH 3PEHUS aHIVIMHCKOTO SI3bIKa,
MPU ATOM IO CMBICIY IOJHOCTBIO COOTBETCTBOBATH
PYCCKOSI3BIYHOMY Ha3BaHHUIO.

e Author names. WM. O. ®. HeoOxogumo mnucaTh
B COOTBETCTBHM C 3arpaHUYHBIM I[acCIOPTOM HIIU
TaK e, Kak B paHee OMyOJWKOBAaHHBIX B 3apyOex-
HBIX KypHaJjiaX CTaThsix. ABTOpaM, Iy OJIUKYIOIIUMCS
BIIEPBbIE W HE HMMEIOIIMM 3arpaHMYHOIO MacrnopTa,
CJIeyeT BOCIIOJIB30BAaTHCS CTAaHAAPTOM TpaHCIUTE-
panmu BGN/PCGN http://ru.translit.ru/?account=bgn.

» Affiliation. HeoOxonumo ykaseiBate O®DU-
HUAJIBHOE AHIJIOA3BIYHOE HA3BAHUE
YUYPEXJIEHWSI. Haubonee MOMHBIA CIHCOK Ha-
3BaHUM YYpEeXKJICHUNW W UX OoPUIHATBHON aHTIOS-
3RIYHOW BEPCUHM MOKHO HaliTm Ha cahite PYHOb
eLibrary.ru.

* Abstract. AHrnos3slyHas Bepcusl pe3loMe CTaTbu
JOJDKHA IO CMBICIHY M CTpyKType (Aim, Matherials
and Methods, Results, Conclusions) momHOCTBIO CO-
OTBETCTBOBATh PYCCKOSI3BIYHOM W OBITH TPaMOTHOM
C TOYKHU 3PEHHS aHTJIMICKOTO S3bIKa.

* Keywords (B momaBisitomemM OOJBIIMHCTBE 3a-
NagHBIX CTaTel nmumeTcs cauTHo). s BeIOOpa Kitro-
YEeBbIX CJIOB HAa AHIVIMMCKOM CIENYET HCIIOJIb30BaTh
Te3aypyc HalmoHabHOM MEIMIIMHCKOW OMOIHMOTEKH
CIIA — Medical Subject Headings (MeSH).

2.3. IlonHBIi TEKCT (Ha pycCcKOM, aHTJIMHCKOM HIIH
000MX A3BIKAX) NOJKEH OBITH CTPYKTYPHUPOBAHHBIM
no paszpenaM. CTpyKTypa IOJHOTO TEKCTa pPyKOIIHU-
CH, TIOCBSIIICHHON OMHCAHUIO pPE3yJbTaTOB OPHUTH-
HaJIbHBIX HCCIIEJIOBAHUM, JOJKHA COOTBETCTBOBATH
o0ImIenpUHATOMY MMAOJIOHY W COAEPKATh Ppa3lebl:
BBEJICHHUE (AKTyalbHOCTbH), I€]Ib, MaTepHaJbl U Me-
TOJIbl, PE3y/IbTaThl, O0CYXKICHNUE, BBIBOABI.

Bce TepMuHBI Ha JaTHMHCKOM SI3bIKE BBIIEISIOTCS
B CTaTbe KypCHUBOM (Hampumep, in vivo, in vitro, rete
venosus superficialis), a Tax)ke JTaTHHCKUE OyKBBI, KO-
TOpBIE MCHONB3YIOTCS 1JIsl 0003HAYEHUS IEPEMEHHBIX
n (pusmaeckux BennuuH (Hampumep, 7 = 20, p < 0,05).

I'pedeckne OyKBBI HAOUPAIOTCS TPSMBIM LIPUPTOM.

2.4. JlononnutenbHas uHGopManus (Ha pycCKOM,
AQHTJTUHACKOM WM 00O0MX SI3BIKaX)

* Undopmanus o koH(IUKTE UHTEPECOB.

ABTOPBI JOJKHBI PACKPBHITh MMOTCHIIMAJIBHBIE U SB-
HbIe KOHQJIMKTBI HHTEPECOB, CBSI3aHHBIE C PYKOIHCHIO.
KoH(}IHKTOM HHTEpECOB MOXKET CUMTATHCS JIt00asi Cu-
Tyanus (pUHAHCOBBIC OTHOIICHUS, CITyK0a niu pado-
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Ta B YUPESKICHHUIX, UMCIOIUX (PUHAHCOBBIA MIIM TO-
JUTUYECKUN WHTEpeC K MyOIMKyeMbIM MaTepualiam,
TOJDKHOCTHBIE 00S13aHHOCTH U JIp.), CIOCOOHAS TTOBJTH-
ATh Ha aBTOpa PYKOIUCH W TPUBECTH K COKPBITHIO,
WUCKa)KEHUIO JIAaHHBIX, WJIH H3MEHUTh HX TPaKTOBKY.
Hannune KOH(IMKTAa MHTEPECOB y OAHOTO MJIM HE-
ckonmbkuXx aBTOopoB HE siBIsieTcs moBomoM it oTkaza
B NMyOJUKaIM¥M CTaThbU. BEIABICHHOE pemakiueil co-
KpBITHE MOTCHIIUANBHBIX U SIBHBIX KOH(QJIMKTOB HHTE-
PECOB CO CTOPOHBI aBTOPOB MOXKET CTaTh MPHUYMHON
0TKa3a B PAaCCMOTPEHHH W IYOJIIMKAIUU PyKOIHCH.

* Undopmanuss o ¢punancupoBanmu. HeoOxo-
JUMO yKa3blBaTh HMCTOYHUK (HHAHCUPOBAHUS Kak
HayyHOW paboOThl, TaKk H mporecca MNyOIHKaAUU
ctatbu (POHA, KOMMEpUYECKash MU rOCyAapCTBEHHAs
opraHu3aIys, YaCTHOE JIUIIO U Jp.). YKa3bIBaTh pas-
Mep (UHAHCHPOBAHUS HE TpelyeTcs.

* baaronapHocT. ABTOpEI MOTYT BBIPA3UTh Oia-
TOAApHOCTH JIIOJSM U OpraHu3alMsM, CIocoOCTBO-
BaBIIUM IMyOJNWKAalMM CTaTbU B XypHaje, HO HE SIB-
JSIOMUMCS €€ aBTOPaAMHU.

2.5. Cnucox Jutepatypnl. B Oubnuorpadun
(mpuCTaTefHOM CIIMCKE JIUTEepPaTyphl) KaxXJIblil HC-
TOYHHUK CIIelyeT NMOMENIaTh ¢ HOBOM CTPOKH TOJ MO-
psaxoBbiM HoMepoM. TlonpoGHsble mpaBuia odopmie-
Husl OuOnmorpaduu MOKHO HAWTH B CIIEIHAIEHOM
pazgene «Odopmienne Oubmmorpadumy». Hambomnee
Ba)KHBIE M3 HHUX CIEeIYyIOMIHeE.

* B crucke Bce paboThl mepeuucisitoTces B anda-
BUTHOM TIOPSIJIKE.

* KonmdecTBO mMUTHpPYEeMBIX PadOT: B OpUTHHAIb-
HBIX CTaThAX W JIGKIUSAX noryckaercs mo 30, B 0030-
pax — 10 60 ucroyHuKoB. JKenmaTenbHO LHUTHPOBATh
MPOM3BEACHUS, ONyOJIMKOBaHHBIE B TEUECHHE IOCIEA-
HUX 5—7 JeT.

* B Tekcre cTaThM CCHUTKHM Ha UCTOYHUKH MPUBO-
JATCSI B KBaJIPATHBIX CKOOKaX apaOCKUMH IU(ppamMu.

* ABTOpBI IUTHPYEMBIX HCTOUYHHUKOB B CITUCKE
JUTEPaTyphl TOJDKHBI OBITH yKa3aHbl B TOM K€ IO-
psoKe, 9TO M B TIEPBOMCTOYHHKE (B CIIydae €cliu y
nyOmukamuu 6ojee 4 aBTOPOB, TO TOCJE 3-TO aBTO-
pa HEOOXOIMMO TIOCTABUTH COKpAIICHUE «... , U JIP.»
uimm “.. , et al.”). HemomycTumo cokpamarh Ha3BaHUE
ctaThi. Ha3BaHuWe aHTIIOSI3BIYHBIX KYPHAJIOB CIIEAyeT
MPUBOIUTE B COOTBETCTBHUU C KaTaJlOTOM Ha3BaHHM
6a3p1 nanabIXx MedLine (B Ha3BaHUSAX KypHaJa TOUKH
B COKpAalIEHUSX He craBsaTcs). Ecnu xypHan He HWH-
nekcupyercs B MedLine, HeoOX0IMMO yKa3bIBaTh €ro
MoJTHOE Ha3BaHWe. Ha3BaHWe aHTIIOA3BIYHOTO KYypHa-
Jla TOJDKHO OBITH BBIZIENIeHO KypcuBoM. Ilepen na3Ba-
HUEM XypHaJia Ha PYCCKOM SI3bIKE CTABUTCSI 3HAK //,
KOTOPBII OTHeNsieT Ha3BaHWE CTAaThH OT Ha3BaHUS
KypHana. Ha3BaHue OTEUeCTBEHHOTO >XXypHajaa CO-
Kpaiarh HEelb3s.

* OdopmieHne cnucKka JUTEPATypbl JOJKHO
yAOBIETBOPATH TpeboBanmsiM PUHI] u mexmayHa-
ponHbIX 0a3 JaHHBIX. B CBS3M € 3THUM B CChUIKax Ha
PYCCKOSI3bIYHBIE HUCTOYHUKH HEOOXOIUMO JOTOJTHU-
TEIbHO YKa3blBaThb MH()OPMALUIO ISl MUTHPOBAHUS
Ha JaTHHHUIE. TakuMm oOpazoMm:

— aHMJIOSI3BIYHBIE HCTOUYHUKH clienyeT ohopMIIsiTh
B popmare Vancouver B Bepcuu AMA (AMA style,
http://www.amamanualofstyle.com) — monpo6no Ha
ctpanune «Odopmienue oubarorpadum;

— PYCCKOSI3BIYHBIE ~ HCTOYHMKH  HEOOXOIMMO
opopMITSITE B COOTBeTCTBHH ¢ TmpaBmiamMu ['OCT
P 7.0.5-2008; mocne yka3aHHsS CCBUIKHM Ha IMEPBOMC-
TOYHUK Ha PYCCKOM SI3bIKE B KBaJpaTHBIX CKOOKax
JOJDKHO OBITH YKa3aHO OMHMCAaHUE STOr0 UCTOYHUKA Ha
JaTHHULE — MOApoOHO Ha cTpanuue «OdopmieHne
oubmrorpadumy.

[NPABUJIA TOAT'OTOBKU JIATHMHOA3bBIY-
HOM (AHIJIOSI3BIYHOM) YACTU BUBJIMOIPA-
®UYECKMX OITMCAHUN HE AHTJIOS3bIYHBIX
NCTOYHHUKOB (B POMAHCKOM AJI®ABUTE)

Ecau craTes HanucaHa Ha JaTUHUIE (Ha aHTIUH-
CKOM, HEMEUKOM, (MHCKOM, JaTCKOM, HTaJIbsSHCKOM
U T.1.), OHa JOJDKHA OBITH HPOLUTHPOBAHA B OpH-
THHAIIEHOM BHJIE!

* Ellingsen AE, Wilhelmsen I. Sykdomsangst blant
medisin-og jusstudenter. Tidsskr Nor Laegeforen.
2002;122(8):785-787. (In Norwegian).

Ecnu crates nanucana HE na natunuie — Ha Ku-
pwuaLe (B TOM 9YHWCIie HAa PycCKOM), meporimpamu u
T. 1., ecan y cratbn ectb OPUIIUAJIBHBIN TTEPE-
BO/1 HA3BBAHU L, ero Hy’>KHO BCTaBUTh B KBaJIpaTHBIX
cKoOKax Iociie OpUTHHAIBHOTO HamucaHus Oubimorpa-
(budeckoil ccpuTk Ha UCTOYHHK. [Iporre Bcero mpose-
pUTh Ham4#e O(UIMAIFHOTO TIepeBo/la HA3BaHUS CTa-
ThH MOYKHO, OTHICKaB CTaThi0 Ha eLibrary.ru. Hampumep:

 I'puropsia O.P, lllepemerreBa E.B., Auapeesa E.H.,
Henos N.N. IlnannpoBanue OSpeMEHHOCTH Y JKSHIUH
¢ caxapHbIM anabeTroM // BecTHHK penpomyKTHBHOTO
3mopoBbs. — 2011. — Ne 1. — C. 23-31. [Grigoryan OR,
Sheremet'eva EV, Andreeva EN, Dedov II. Planning of
pregnancy in women with diabetes. Vestnik reproduk-
tivnogo zdorov'ya. 2011;(1):23-31. (In Russ.)]

Ecaun y ctatbu Her OGN AJIBHOI'O ITEPEBO-
JA, o nyxuo [IPUBECTU TPAHCJIIMTEPALIMIO
BCEeH CCBUIKM B KBaJpPAaTHBIX CKOOKaxX cpasy Tmocie
MPaBUIBHO O(GOPMIICHHOW CCBUIKM B OPUTHMHAIBHOM
HalMcaHWW. AHTIOS3bIYHAS 4YacTh OubOIMorpaduye-
CKOTO ONHWCAaHWS CCBUIKM Ha PYCCKOS3BIYHBIA WC-
TOYHUK JIOJDKHA HAXOJUTHCS HEMOCPEICTBEHHO TIO-
CJIe PYCCKOSI3BIYHOW YacTH B KBaApPaTHBIX CKOOKax
([...] ). ®amunuu ¥ MHUIKMAIIBI BCEX aBTOPOB Ha Jja-
TUHHIIC W HA3BaHWE CTAaThU HA AHTIIMHCKOM S3BIKE
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CJIeyeT MPUBOJAUTH TaK, KAK OHU JJaHbI B OPUTUHAIb-
HOW myOnuKanuu. TpaHCIUTEpAIHIO CIeAyeT PUBO-
IuTh B ctanaapte BGN (aBToMaTH4ecKu TPaHCIHTE-
panms B ctangapte BGN mpou3BoauTCs HA CTPaHUIIE
http:/ru.translit.net/?account=bgn) ¢ coxpaHeHuEeM
CTUIIEBOTO O(OPMIICHHSI PYCCKOS3BIYHOTO HCTOYHU-
ka. Jlamee crmemxyer TpaHCIUTEPUPOBAHHOE HA3BAHUE
PYCCKOSI3BITHOTO JKypHanma B crtanmapte BGN, na-
Jiee — BBIXOJIHBIC JJAHHBIC: TO;TOM(HOMEP):CTPAHHUIIBI.

B caMoMm KkoHIle aHTIIOS3BIYHON YacTH OHOIUOrpa-
(¢uyeckoro omnucaHus B KpPYIUVIble CKOOKH TOMeIla-
10T yKa3aHWe Ha UCXOMHBIN s3BIK MyONWKaIuu, Ha-
npumep: (In Russ.). B konmne 6mbmnorpaduyeckoro
omucaHus (3a KBaJpaTHOH ckoOKoi) momemarot doi
CTaThH, €CII TaKOBOW uMmeeTcs. Hampumep:

» AnekceeB JLIL, lleno M.U., Xauto PM., u np.
NmvvyHoreneTnka caxapHoro muabera | tmma — ot
(byHIaMeHTaJIBHBIX UCCIeIOBaHUI K KiMHKKe / Bect-
HUK Poccuiickoil akajgeMuM MEIULIMHCKUX HayK. —
2012.— T. 67. — Ne1— C.75. [Alekseev LP, Dedov I,
Khaitov RM, et al. Immunogenetika sakharnogo diabeta
I tipa— ot fundamental’'nykh issledovaniy k klinike.
Vestnik  Rossiyskoy akademii meditsinskikh nauk.
2012;67(1):75. (In Russ.)]. doi: 10.15690/vramn.v67il.114.

[Ipumepbl TpaBUIBHOTO OQOPMICHHUS CCHIJIOK
B CITUCKax JUTEpaTypbl

CTATBbU B XXYPHAJIAX

OObIyHas KypHaJIbHAs CChUIKA (€CTh MEPEBOIHOM
BapHAHT HA3BAHUS)

¢ [lecrakoBa M.B. CoBpemeHHas caxapOCHHKAFOIIast
teparust // [poGnemsr sun0kprHONOrAH. — 2010. — T. 58. —
Ne 4, — C. 91-103. [Shestakova MV. Moderm hypoglycae-
mic therapy. Problemy endocrinologii. 2010;62(4):91-103.
(In Russ.)]. doi: 10.14341/probl201058491-103.

* Halpern SD, Ubel PA, Caplan AL. Solid-organ
transplantation in HIV-infected patients. N Engl J
Med. 2002;347(4):284-287. doi: 10.1056/nejmsb020632.

KHUTHU 1 MOHOI'PA®UU

Y kHHTH OWH WJIN HECKOJIBKO aBTOPOB

e T'mnsapeBckuit C.P. MuokapauThl: COBpEMEH-
HbIE TOAXOABI K JMATHOCTUKE W JIeYeHWIo. — M.
Menua Cdepa, 2008. [Gilyarevskii SR. Miokardity:
sovremennye podkhody k diagnostike i lecheniyu.
Moscow: Media Sfera; 2008. (In Russ.)]

e Murray PR, Rosenthal KS, Kobayashi GS,
Pfaller MA. Medical microbiology. 4th ed. St. Louis:
Mosby; 2002.

* Ringsven MK, Bond D. Gerontology and
leadership skills for nurses. 2nd ed. Albany (NY):
Delmar Publishers; 1996.

Y KHHUTH OJUH WJIM HECKOJIBKO PEIaKTOPOB

* Nndexnuu, mepemaBaeMbple ITOJIOBBIM TyTeM /

I[lon pen. B.A.AxoBOsna, B.U. IIpoxopenkona,
E.B. CokonoBckoro. — M.: Memua Cdepa, 2007.
[Infektsii, peredavaemye polovym putem. Ed by
V.A. Akovbyan, V.I. Prokhorenkov, E.V. Sokolovskiy.
Moscow: Media Sfera; 2007. (In Russ.)]

* Gilstrap LC, Cunningham FG, VanDorsten JP,
editors. Operative obstetrics. 2nd ed. New York:
McGraw-Hill; 2002.

Marepuraisl KoHbEpEeHIIHH

 Ilapxomenko A.A., MeiixanoBa B.M. Oxazanne
METUIIMHCKON IMOMOIIM OOJBHBIM, TEPEHECHIMM HH-
(apKT TOJIOBHOTO MO3ra, Ha aMOyJIaTOPHO-TIOTMKIHHHI-
yeckoM dTare / Beepoccuiickas HayqHO-TIpaKTHYeCKast
koH(pepennus «IlyTn pa3BUTHS TEPBHYHONW MEIUKO-
canuTapHoil momoutuy; Hoa6pe 13-14, 2014; Capa-
toB. [Parkhomenko AA, Deikhanova VM. Okazanie
meditsinskoi pomoshchi bol'nym, perenesshim infarkt
golovnogo mozga, na ambulatorno-poliklinicheskom
etape. (Conference proceedings) Vserossiiskaya nauchno-
prakticheskaya konferentsiya “Puti razvitiya pervichnoi
mediko-sanitarnoi pomoshchi”; 2014 nov  13-14;
Saratov. (In Russ.)]. Hoctymuo mo: http:/medconfer.
com/node/4128. Ccpinka aktuBHa Ha 12.12.2014.

* Harnden P, Joffe JK, Jones WG, editors. Germ
cell tumours V. Proceedings of the 5th Germ Cell
Tumour Conference; 2001 Sep 13-15; Leeds, UK.
New York: Springer; 2002.

Te3ucel B MaTepuaiax KOH(pEepeHIUU

* Christensen S, Oppacher F. An analysis of Koza's
computational effort statistic for genetic programming.
In: Foster JA, Lutton E, Miller J, Ryan C, Tettamanzi AG,
editors.  Genetic programming. EuroGP  2002:
Proceedings of the 5th European Conference on Genetic
Programming; 2002 Apr 3-5; Kinsdale, Ireland. Berlin:
Springer; 2002. p. 182-91.

Huccepranuu

* byzaes W1.B. [Iporno3upoBanue u3MeHEHUH 1I€H-
TpaJbHON TeMOJIMHAMUKH ¥ BBIOOP METO/1a MIACTHKH
JIEBOTO JKENYJO0YKa MPH XPOHUYECKUX aHEBPU3MAaX
cepaua: Jwuc. ... kang. men. Hayk. — HoBocuOupck,
2006. [Buzaev [IV. Prognozirovanie izmenenii
tsentral'noi gemodinamiki i vybor metoda plastiki
levogo zheludochka pri khronicheskikh anevrizmakh
serdtsa. [dissertation] Novosibirsk; 2006. (In Russ.)].
HoctymHao mo:  http://www.buzaev.ru/downloads/
disser.pdf. Ccritka aktuBHa Ha 12.12.2014.

* Borkowski MM. Infant sleep and feeding: a tele-
phone survey of Hispanic Americans. [dissertation]
Mount Pleasant (MI): Central Michigan University; 2002.
OTBETCTBEHHOCTbD 3A ITPABUJIBHOCTb BUBb-
JUOT'PAOUYECKUX JAHHBIX HECET ABTOP.

2.6. Nudopmarmst 06 aBtopax. [locienoBarensHo
yKasbiBaroTcsi Bce aBropbl pykormcu: @. WM. O. (momHO-
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CTBIO), YUCHAs CTEICHb, YUCHOE 3BaHUE, JIOJDKHOCTD, Me-
CTO PaboTHI (BKJIFOYAS TOPOIT U CTpany). OTIeNBHO ciey-
€T BBIACIHTH (3HAYKOM *) aBTOpA JJIST CBSI3H C aBTOPCKHIM
KOJIJIGKTHBOM U TOJIIBKO JIJIsl HEro yKa3aTh KOHTaKTHBIN
e-mail. Anpeca u TenedoHbl, a Takke e-mail Apyrux as-
TOPOB B TIOJTHOM TEKCTE PYKOITHCH YKa3bIBAThH HE CIICYET.

AHTIIMACKUH 3bIK W TpaHciuTepanwus. [Ipu myonu-
Kallud CTaThbU YacTh WJIM BCS HWH(OpMAIUs JOJKHA
ObITH yONMMpOBaHA HA AHTIMHCKUHN SI3bIK WM TpPaHC-
JIUTEpUPOBaHa (HamMcaHa JaTUHCKUMU OykBamu). [1pu
TpaHCIUTEPAIUU CIIENyeT HCIOJIb30BaTh CTaHIApT
BGN/PCGN (United States Board on Geographic
Names /Permanent Committee on Geographical Names
for British Official Use), pekoMeHI0BaHHBINA MEXTyHa-
poaubiM m3narenscTBoM Oxford University Press, kak
“British Standard”. [{ns TpaHcauTepaluu TEKCTa B CO-
OTBETCTBHH CO cTaHmapToM BGN MOXHO BOCIIOJIB30-
BaThCs CChUIKOM http:/ru.translit.ru/?account=bgn.

Tabnuupl caeayeT moMelaTh B TEKCT CTaThb, OHU
JOJDKHBI UMETh HYMEPOBAHHBIN 3ar0JIOBOK U YETKO
00o03HaueHHbIe Tpadbl, YIOOHbIE W TMOHSATHBIC IS
YTEHHUS. 3aroJI0OBKH K Ta0JMIaM J0/KHbI ObITH NPHU-
Be/IeHbI Ha JIBYX I3bIKAX — PYCCKOM M AHIJIHICKOM.

Jannble TaOAMIBl JOJDKHBL COOTBETCTBOBATH
nudpamM B TEKCTE, OJJHAKO HE JOJKHBI AyOIUpOBATH
Mpe/ICTaBICHHYI0 B HeM WH(popmamuio. CchulkH Ha
TAOIHUIBI B TEKCTE 00s3aTENbHBI.

PucyHnku (rpaduku, 1uarpaMMbl, CXEMbI, YEPTEIKH
U JIpyTHE HIUTIOCTPAIMH, PUCOBAHHBIC CPEICTBAMHU
MS Office) nomxHBI OBITh KOHTPACTHBIMH W YETKU-
mu. O0beM rpauIecKkoro Marepraia MUHIMaJIbHBIHA
(32 HWCKIIOYEHHEM paboT, B KOTOPBIX ATO OIpaBia-
HO XapakTepoM uccienoBaHus). Kaxaplii pucyHOK
JOJDKEH OBITH MOMEIIEH B TEKCT M COMPOBOXKAATHCS
HYMEPOBAHHOM MOAPUCYHOUHOU MOAMUCHIO. CChUIKU
Ha PUCYHKH B TEKCTe 00s3aTeNIbHBI.

MonpucyHoynbie MOANUCU [TOJLKHBI ObITH HA
ABYX SI3bIKAaX — HA PYCCKOM W aHIJIHHCKOM.
Hanpuwmep:

Puc. 1. Bec mianeHTsl y AeTeid NallMEHTOK OCHOB-
HOW M KOHTPOJIBLHOM TpyIIl

Fig. 1. Weight of the placenta in children of the
patients of the main and control groups

dororpaduu, oTHEYATKH O3KPAHOB MOHHTOPOB
(CKpUHIIOTHI) ¥ APyTHE HEPHUCOBAHHBIE MILTIOCTPAIIHH
HEOOXOIMMO 3arpy’aTh OTICIBHO B CIEIHAIEHOM
paznene GopMbl IS MOAAYHM CTaThbu B BHIE (ailyioB
dopmara *jpeg, *.bmp, *.gif (*.doc u *.docx — B ciy-
Yae, eclii Ha U300paKeHHe HaHECEHBI JOMOJHUTETb-
HBIE TOMETKH). Paspemenune n300pakeHUsS TOKHO
obiTh > 300 dpi. ®Paitiam n300pakeHUH HEOOXOIU-
MO IPHUCBOUTH Ha3BAaHUE, COOTBETCTBYIOIIEE HOMEPY
pucyHKa B TekcTe. B omucanum Qaiina ciemyer OT-
JIEIIBHO TIPUBECTH MOAPUCYHOUYHYIO TIOAITUCH, KOTOpast

JOJDKHA COOTBETCTBOBaTh Ha3BaHHIO Qororpaduu,
romeraemMoil B Tekct. (mpumep: Puc. 1. MiBan Mu-
xaimoBud CedeHOB).

Coxpamenns. Bee ucronbs3zyembie ab0peBHaTy phl U
CHMBOJIbI HEOOXOUMO PacIIU(pOBaTh B IPUMEUAHUSX
K TaOJMIaM M MOANUCAM K PUCYHKaM C yKa3aHHEM Ha
WCTIOJIb30BAaHHBIE CTATUCTHUYECKHUE KPUTEPUU (METOJIB)
1 TIapaMeTPhl CTATUCTUIECKON BapruabeTbHOCTH (CTaH-
JapTHOE OTKJIOHEHHE, CTAHAapTHAs OUIMOKa CpeaHero
u mpod.). CTaTHCTHYECKYIO IOCTOBEPHOCTH/HENOCTO-
BEPHOCTh PA3NUYMHA JaHHBIX HPEACTABICHHBIX B Ta-
Onmurax, peKoMeHayercss 0003Ha4aTh HaJICTPOYHBIMH
cuMmBodamu *, ** 1 ff I, Ifm T m

CootBercrBue HOpMaM 3TuKH. Jlyisg myOnukauu
pe3yJIbTaTOB OpPUTHHAIIBHOW padOThl HEOOXOAUMO YKa-
3aTh, MOAINUCHIBAINA JM YYaCTHHKH WCCIIEOBAHHS WH-
(hopmupoBaHHOE cornacue. B cirydae mpoBemeHHs Hc-
CIIEJIOBAaHUI C y9aCTHEM YKHBOTHBIX — COOTBETCTBOBAJ
JM TPOTOKOJ HCCJIENOBaHUS ATUYECKUM TPHHLIUIIAM
1 HOpMaM IPOBEACHHS OMOMEANIIMHCKIX UCCIICIOBAaHUI
C ydyacTueM XHBOTHBIX. B o0omx ciydasx HeoOXomu-
MO yKa3aTh, OBII JIM IPOTOKOJ MCCIICIOBAHUS OI0OpEH
ITHYECKUM KOMHUTETOM (C IIPUBEICHIEM Ha3BaHUS COOT-
BETCTBYIOILICH OpraHU3alliy, €€ PacroIOKeHHUs, HOMe-
pa IpoTOKONA U JaThl 3aceqanusi komurera). [logpobHo
O TIPUHITUIAX TyOIMKAIMOHHON ATHKH, KOTOPBIMH TIPH
paboTe pyKOBOACTBYETCS PEIaKIUs KYypHANA, H3JI0Ke-
HBl B pazjeie «ITHYeCKre MPUHIUIGI JKypHaa.

PELLEH3UPOBAHUE

CraThH, IMOCTYITUBIIHE B PEIAKIINIO, 003aTEIIEHO pe-
neHsupytorcs. Ecnu y perienzeHTa BOSHUKAIOT BOIIPOCH,
TO CTaThsi C KOMMEHTAPHUSIMH PELICH3CHTa BO3BpAIIaeTCsl
ABtopy. JlaToli MOCTyI/IeHUs CTaTbU CUUTACTCS AaTa 1o-
nydeHus Pemakivell OKOHYATETLHOTO BapHaHTa CTAThH.
Pemakmmst ocraBisieT 3a coOOi MpaBO BHECCHUS pelak-
TOPCKUX W3MEHEHUN B TCKCT, HC HMCKaXaroIIHuX CMBbIC-
Jla cTaTbu (IUTEpaTypHas U TEXHOJIOTHMYEecKas MpaBKa).

ABTOPCKUE 3K3EMNNAPBI XKYPHATA

Penmakmus 00s3yeTcst BEIAaTh ABTOpPY 1 dK3eMILIAp
XKypnana ¢ onyOJIMKOBaHHOW PYKOIUCHIO. ABTOPHI,
npoxuBatomue B Cankr-IleTepOypre, mnoaydaror
aBTOpCKHi dK3eMIuisap JKypHalla HEmoCpeICTBEHHO
B Penaknuu. MHoropomHum ABTOpaM aBTOPCKHUH
sk3eMIuisip JKypHana BICHITIAeTCA Ha aJpec aBTopa,
OTBETCTBCHHOI'O 3a MOJYYCHUHC HpO6HI>IX OTTHUCKOB
U aBTOPCKOTro sK3eMIuisipa JKypHana.
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