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4-coH, 2025 iun

YBANAEMBIE [1CHbIE,
CIBUMAAHCTBI M WCCABADBATEAH!

C 60MbLUMM YBAXEHMEM W YAOBONLCTBMEM MPEACTABNSEM BaLLEMY BHUMAHUIO
4-1 HoMep Hay4HOro XypHana «PenpofyKTMBHAS MeLULMHA U FeHETUKA». JTa crneuy-
anbHas nybankaums HaueneHa Ha 00beANHEHVE JOCTVXEHWIA HAyKK1, NPUKNagHON Me-
OVUMHBI M MIHHOBALMOHHbBIX UCCNER0BaHNA B 0611aCTU PENPOAYKTUBHOMO 340POBbS,
aHApPONOTMK, AMOPUONOTWN U TEHETUKN.

C KaXabIM HOBbIM BbINYCKOM Mbl CTDEMUMCS HE TOAbKO MyBNnKoBaTh Hay4HbIE
CTaTbyl, HO ¥ Pa3BMBATL OTKPLITOE U NPOMECCUOHANLHOE HAYYHOE NMPOCTPAHCTBO, KO-
TOPOE CNoco6CTBYET 0GMEHY OMbITOM, MPOLABMXEHMIO NEPEA0BbLIX Pa3pabOoToK U yKpe-
MNEHNIO HEPA3PLIBHON CBA3M MeXAY GyHOAMEHTANbHON HAYKOW U KIMHUYECKOM npak-
TUKOW. [1eiCTBUTENLHO, Mbl CHATAEM, YTO HACTOSILLMIA NPOTPECC B 34PABOOXPAHEHNN
MOXET ObITb JOCTUIHYT TOMbKO B1arofapst rapMOHWN 3HAHWIA 1 NPAKTUKK.

Oco60e BHUMaHVe yaenseTcs ka4ecTBy nybnnkyembix B HALIEM XYpHane MaTepranos, akageMn4eckom YeCTHO-
CTW, NPO3PA4YHOMY MPOLLECCY PELIEH3NPOBAHUS 1 NOLAEPXKE MONOLLIX y4eHbIX. Mbl C YA0BONLCTBMEM NOALEPXMBA-
€M He TOJIbKO M3BECTHbIX CMELLMANUCTOB, HO Y MOJNObIX UCCNIEN0BATENEN, CTPEMALLMXCH BHECTU SOCTOMHLIV BK1AL, B
pasBuTME MeaMLMHBL. Micxoas U3 3Toro NprUHLMNG, CTPaHULbI XypHana OTKPbITLI 4151 LIKMPOKOTO Kpyra asToPoB.

10T 4-i4 BLIMYCK COBEPXMT CTaTbi, OCHOBAHHbIE HA MACLUTABHbBIX HAYYHBIX MCCELOBAHMSX U KIMHUYECKIX Ha-
BMI0AEHNAX, KOTOPLIE MOCBALLEHbI TAKMM aKTyasbHbIM BONPOCaM, Kak AMarHocTuka 1 nevexne Gecnnoaus, npodu-
NaKTKa HacneaCTBEHHbIX 3a00NeBaHWI, a TakxXe BHEAPEHNE COBPEMEHHbBIX TEXHONOTWI B KIIMHUYECKYIO MPAKTUKY.
Mbl yBEPEHBI, 4TO 3TV MaTepuanbl OyayT NONE3HbI HE TOAbKO Y3KMM CMELManicTam, Ho U NPEeACTaBUTENSM CMEXHBIX
obnacreit.

Takxe xoTenocb 66l 0c060 OTMETUTb, YTO HALL XYPHAN HAXOAMTCS B NPOLLECCE BKIIOYEHUS B CIMCOK BbicLuen
aTTecTauMoHHON komuceum (BAK). 3TOT BaXHbIN 1 OTBETCTBEHHLIIA 3Tan NOATBEPXAAET COOTBETCTBUE AEATENLHOCTH
XypHana akageMn4ecknm CTaHaapTam W OTKPbIBAET NyTh K €ro AaNbHENLIEMY MPU3HAHWUIO B MEXAYHAPOLHbIX Ha-
YuHbIX 6a3ax AaHHbIX. Mbl CTPEMUMCS K TOMY, YTOObI HaLle N3AaHNe CTano OAHUM 13 BEAYLLMX Hay4YHbIX PECYPCOB B
PEruoHe 1 NPOYHLIM MOCTOM A5 3GHEKTUBHOMO Ananora ¢ MMPOBLIM HAy4HbIM COOBLLECTBOM.

B 10 Bpems kak rof, noaxomuT K KOHLY U HacTynaeT HoBbli rof, Mbl MICKPEHHE NMO3APABISEM BCEX YYEHbIX, Bpa-
Yell U UCCnenoBarene ¢ HacTynaloLLMm NpasaHuUKoM. MNycts HOBLIN rof, NPUHECET BaM KPenkoe 34,0P0Bbe, HOBbLIE
MIOEV B HAYYHBIX UCCNEA0BAHNAX, BAXHBIE OTKPbITUS 1 BOMbLUME YCNexu B BaLlen NpOECCUOHANbHON AESTENBHOCTH.
Xenaem, 4To6bl Kax bl BaLL HAYYHbIA MOMCK M CAMOOTBEPXEHHBIV TPYL, MPUHECAN AOCTOMHbIE Pe3ynbTaThl Ha 6aro
00LLecTBa 1 300POBbS HENOBEKA.

PenakuvoHHas Konnerus BoipaxaeT rnybokyio 6narofapHOCTb BCEM aBTOpaM, 3KCMepTam 1 peLieH3eHTam 3a
NN0AOTBOPHOE COTPYAHNYECTBO. Mbl rOPAYMCS TEM, YTO CYXUM PA3BUTUMIO HAYKM 1 MeAWLHLI, 1 ByaeM npoaon-
XaTb NOALEPXMBATb NCCNEA0BAHNS, HaNPaBNEHHbIE HA MOBLILUEHNE KA4eCTBa XNU3HW, Pa3BUTE BUOMENLIMHCKMX
3HAHWI M BHeAPEHWE COBPEMEHHbIX MOAXOA0B B NPAKTHKY.

OcTaBasicb BEPHLIMM MPUHLIMNAM OTKPLITOCTU, BECPUCTPACTHOCTM M HAYYHOTO MPOTPECcCca, Mbl NPUMALLAEM
BAC MPUHSTb y4aCTUE B CNEAYIOLLMX BbIMyCKax HALLEro XypHana co CBOMMM Hay4HbIMI paboTamu. Peaakums npueep-
XeHa fOOPOCOBECTHOMY CNYXEHMIO HAay4HOMY COOBLLECTBY, PACLUIMPEHNIO COTPYAHNHECTBA M MOOLLPEHNIO MEXNC-
LUMNJIMHAPHOTO NOAX04a.

HayuHble naem n OTKpbITVS, POXAAIOLLMECS CEroAHS, ONPeaensitoT 00K MeaMLVHbI 3aBTPaLLHero AHs. [laBaii-
T€ MOCTPOMM 3TO ByayLee BMECTE - Yepe3 3HaHUS, COTPYAHNYECTBO M CTPEMEHUE K MO3HAHMIO.

C yBaxeHunem,

Aunmypon UPTALLIEB

TnasHbili peaakTop XypHana,

Mpeacenarens Accouymnayum penposyKkTUBHON MeANLMHbI Y36ekuctaHa,
TeHepanbHbil aupexTop UHCTUTYTa penpoayKTUBHOM MEAULIMHBI N TEHETUKM,
MpeaungeHT xonaunra «Doctor D”, AOKTOP MEAULNHCKUX HAYK
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Annotation

The role of the G681A polymorphism of the CYP2C19 gene in the formation of male infertility was analyzed. The study was
conducted on a sample of 140 patients with various clinical forms of male infertility and 155 conditionally healthy fertile men.
Despite the involvement of this locus in the regulation of the synthesis of sex hormones, especially androgens, the carriage of an
unfavorable variant of this gene does not have an independent phenotypic effect on male fertility disorders, which allows us to
conclude that this gene does not play an independent role in the genesis of male fertility disorders.

Key words: male infertility, G681A polymorphism of the CYP2C19 gene, allele, genotype.

Annotatsiya

CYP2C19 genining G681A polimorfizmining erkaklar bepushtligining shakllanishidagi roli tahlil gilindi. Tadgigot erkaklar be-
pushtligining turli klinik shakllariga ega bo‘lgan 140 nafar bemor va 155 shartli sog‘lom fertil erkaklar namunasi bo‘yicha o‘tka-
zildi. Ushbu lokusning jinsiy gormonlar, aynigsa androgenlar sintezini tartibga solishda ishtirok etishiga garamay, ushbu genning
noqulay variantini tashish erkaklarning fertilligining buzilishiga mustagil fenotipik ta’sir ko‘rsatmaydi, bu bizga ushbu genning
jinsiy gormonlar, aynigsa, androgenlar sintezini tartibga solishda ishtirok etmaydi, degan xulosaga kelishimizga imkon beradi.
Erkaklarning tug‘ilishining buzilishi geneziyasida mustaqil rol o‘ynaydi.

Kalit so‘zlar: erkaklar bepushtligi, CYP2C19 genining G681A polimorfizmi, allel, genotip.

AHHOTaLMS

MpoeeneH aHanua ponu nonumopdmama G681A reHa CYP2C19 B dopmmposannm myxckoro becnnoans. Miccnenosanve
NPoBeaEeHO Ha BbIOopKax 13 140 NaLMEHTOR C pasNnyHbIMK KNMHUYECKMM hopMamm Myxckoro 6ecnnoaust 1 155 ycnoBHo-3a0-
POBbIX QEPTUIBHBIX MYX4MH. HECMOTPS Ha BOBNEYEHHOCTb AAHHOO NOKYCA B PErynsiumMm CUHTE3a MOMOBbIX FOPMOHOB, 0CO-
OEHHO aHLPOreHOB, HOCUTENLCTBA HEBNArONPUSTHOrO BapWaHTa 3TOr0 reHa He 061aAaeT CaMOCTOSTENbHBIM GEHOTUNNYECKM
3hPEKTOM HapyLIEHUM MYXCKON GEPTUALHOCTI, YTO NO3BONSET CAENaTh BbIBOL 06 OTCYTCTBUAM CAMOCTOSITENBLHOW POAM 3TOM0
reHa B reHe3e HapyLLEeHNst MYXCKOA GepTUILHOCTY.

KnioueBblie cnoea: myxckoe 6ecnnoaume, nonumopduam G681A reva CYP2C19, annenb, reHotumn.
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Relevance

Male infertility is a pressing issue in modern andrology
and contributes significantly (45-50%) [1] to various forms of
infertile marriages, with approximately 15% of childbearing-age
couples worldwide suffering from this pathology [2].

It is known that male infertility can be caused by genetic
factors such as chromosomal changes (Klinefelter syndrome,
etc.) or point gene mutations (Kallmann, Kartagener syndromes,
etc.) [3,4], as well as more frequent cases of azoospermia
caused by deletions in the AZF genetic locus or combinations of
CFTR gene mutations [5].

Additionally, a significant factor in the development of male
infertility, from the perspective of evidence-based medicine, is
the disruption of the xenobiotic detoxification gene system [6].
The CYP19 cytochrome gene participates in the regulation of
steroid hormone synthesis, including sex hormones, especially
in the synthesis of male sex hormones - androgens, which
subsequently form female sex hormones [7,8]. This gene plays
a very important role in regulating the conversion of male sex
hormones into female sex hormones [9]. Unfavorable genotypic
variants of these genes can lead to disruption of androgen
or estrogen synthesis and deficiency [10], which can be
accompanied by a risk of infertility.

Objective of the study. To assess the role of the CYP2C19
(G681A) first-phase detoxification gene polymorphism in the
development of male infertility.

Materials and methods. The study included 140 men with
infertility. Of these: 35 (25.0%) were patients with azoospermia,
105 (75.5%) were patients without azoospermia. The control
group included 155 fertile men.

Genotyping of the G681A polymorphic locus of the
CYP2C19 gene was carried out using real-time polymerase chain
reaction (RotorGene Q, Qiagen, Germany), with preliminary
isolation of genomic DNA from blood samples using the «Ribo-
prep» reagent kit («InterLabService,» Russia). The analysis of
the associations of this locus was conducted by comparing two
samples using the «case-control» method.

Statistical processing of the obtained results was carried
out using the OpenEpi V.9.2 software package. Assessment
of the deviation of the G681A locus genotype distribution of
the CYP2C19 gene from the Hardy-Weinberg equilibrium was

carried out using the modified Pearson chi-square test. Data
calculations were performed using the online «Hardy-Weinberg
equilibrium calculator.»

Results and discussion

In both studied samples, the actual distribution of genotypic
variants of the G681A locus of the CYP2C19 gene corresponds
to the theoretically expected one in HWE (p>0.05). Study of the
frequency distribution of the G and A alleles of this polymorphism
in the healthy control group (n=155) revealed their occurrence in
85.5% (n=265) and 14.5% (n=45) of cases, respectively. G/G, G/A,
and A/A genotypic frequencies for this polymorphism in the control
group were found in 73.6% (n=114), 23.9% (n=37), and 2.5% (n=4)
of cases, respectively (see Figures 1and 2 and Table 1).
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Figure 1. Distribution of alleles for the G681A polymorphism of
the CYP2C19 gene in patient and control groups
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Figure 2. Distribution of CYP2C19 gene G681A polymorphism
genotypes in patient and control groups

Table 1
Frequency distribution of alleles and genotypes of the CYP2C19 gene G681A polymorphism in patient and control groups
Ne Allele frequency Genotype distribution frequency
Group G A G/G G/A A/A
n % n % n % n % n %
1 Main group (n = 140) 237 84.6 43 15.4 100 71.4 37 26.4 3 2.2
2 ‘évg)h 2zoospeint iy 60 | 857 | 10| 143 | 26 | 743 | 8 | 229 | 1| 28
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3 | Mi0ay ceeosPeman 77 | gas 33| 157 | 74 | 705 |20 | 276 |2 19
4 Control group (n = 155) 265 | 85.5 45 14.5 114 73.6 37 23.9 M 245

Simultaneously, in our studies among the main group of
examined infertile men (n=140), the frequency of the major G
allele was 84.6% (n=237), while the minor A allele was 15.4%
(n=43). Additionally, the proportion of the G/G genotype
reached 71.4% (n=100), whereas the G/A and A/A genotypes
were observed in 26.4% (n=37) and 2.2% (n=3) of cases,
respectively.

Among men with azoospermia, the frequencies of the G
(85.7%) and A (14.3%) alleles were found to be almost identical
to those in the control group. Moreover, similar data were
obtained for the distribution of G/G (74.3%), G/A (22.9%), and
A/A (2.8%) genotype frequencies. Although not substantial,
some differences were observed in the allele frequencies (G -

G/A-27.6%, and A/A - 1.9%) inthe group of infertile men without
azoospermia compared to the control group.

The observed non-significant difference in the frequency
distribution of the A allele between the main group of infertile men
and the control group was characterized by its 1.1-fold increase
among patients (15.4% versus 14.5%; x2=0.1; P=0.76; OR=1.1;
95%Cl: 0.61-1.99). This was accompanied by a non-significant
1.1-fold increase in the heterozygous G/A genotype in the main
group (26.4% versus 23.9%; x2=0.3; P=0.60; OR=1.1; 95%Cl:
0.78-1.55) and a decrease in the homozygous mutant A/A
genotype to less than once (2.1% versus 2.6%; x2=0.1; P=0.76;
OR=0.8; 95%Cl: 0.2-3.19) compared to the control group (see
Table 2).

84.3% and A - 15.7%) and genotype frequencies (G/G - 70.5%, Table 2
Differences in the frequency of allelic and genotypic variants of the CYP2C19 gene
G681A polymorphism in patient groups
Number of examined alleles and
T D genotypes
58
22 Y2 P RR 95%Cl OR 95%ClI
°5 Main group Control group
<O
n % n %

G 237 84.6 265 85.5 0.1 0.76 1.0 0.63-1.58 0.9 0.47-1.73

A 43 15.4 45 14.5 0.1 0.76 1.0 0.65-1.54 1.1 0.61-1.99
G/G 100 7.4 114 73.5 0.2 0.67 1.0 0.6-1.67 0.9 0.57-1.43
G/A 37 26.4 37 23.9 0.3 0.60 1.1 0.65-1.86 1.1 0.78-1.55
A/A 3 2.1 4 2.6 0.1 0.76 0.8 0.15-4.35 0.8 0.2-3.19

Among men with azoospermia, no significant differences
were found in the frequency of alleles and genotypes for the
studied genetic polymorphism compared to the control values.
The frequency of alleles G (85.7% vs. 85.5%) and A (14.3%
vs. 14.5%) among men with azoospermia closely matched
their values in the control group (x2<3.85; p>0.05; OR=1.0).
Similarly, the frequencies of genotypes G/G (74.3% vs. 73.5%;
x2<3.85; p>0.05; OR=1.0), G/A (22.9% vs. 23.9%; x2<3.85;
p>0.05; OR=0.9), and A/A (2.9% vs. 2.6%; x2<3.85; p>0.05;
OR=1.1) also showed almost no differences from those in the
control group. Consequently, the absence of an association
between the G681A polymorphism of the CYP2C19 gene and the
development of male infertility with azoospermia is quite evident
(see Figures 3and 4).
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Figure 3. Frequency of CYP2C19 gene G681A polymorphism
alleles in azoospermia patients and in the control group
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Figure 4. Distribution of genotypic variants of the CYP2C19
gene G681A polymorphism in groups of patients with
azoospermia and in the control group

Unfortunately, when analyzing the world literature, we were
unable to find studies devoted to the analysis of the role of the
CYP2C19 gene G681A polymorphism in the etiopathogenesis of
male infertility. At the same time, works related to the relationship
between other genes of the detoxification system and male
infertility formation are also limited to isolated studies, and the
obtained data are quite contradictory [7,11]. Due to conflicting
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global literature data [9,12], it appears that the frequencies of
(G681A genotypic variants of the CYP2C19 gene and its role in the
formation of various estrogen imbalance-related conditions vary
across different populations and ethnic groups.

Thus, we have not found a significant relationship between
the risk of male infertility development and the polymorphic
variant of the G681A of the CYP2C19 gene, which allows us to
conclude that this gene has no independent role in the genesis of
male fertility disorders. Despite the involvement of the CYP2C19
gene G681A polymorphism in the regulation of sex hormone
synthesis, especially androgens, carrying the unfavorable variant
of this gene does not have an independent phenotypic effect on
male fertility disorders. This may indicate a possible weak effect of
the functionally unfavorable genotypic variant 681A in relation to
male infertility manifestation.

Since thisis one of the few studies examining the relationship
between the CYP2 cytochrome gene polymorphism and the
risk of male infertility development, to definitively confirm our
conclusions, we consider it necessary to conduct an extended
study of various phases of the xenobiotic detoxification system
and its synergistically interacting gene families.
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TYXYMAOH JHAOMETPHOMAGHHMHI
HMMYHOKOPPERLIHACH

GANSYNNAEB A.A., UXTUSIPOBAT.A. OPUMOBA &. LLI.
AGy Ann n6H CHO HomMUAArM
Byxopo aaenat TMBOUET UHCTUTYTI

AHHOTaLMS

OHOOMETPMO3HM YpraHuw Tapuxi 150 inngaH KYnpok BakT onauH GOLUNAHraH, aMMo X03MPru KyHra kagap
KaCa/MKHUHT MOXMSITW  3Tapauya ypraHuamarad, rOpMOH TepanuaCWHU TaiMHAAW KYMWHYa y30K MYyLAaTN
TepaneBTUK TabCPHM TabMUHAAMAIAM Ba aCOCWIA OMUANApAaH G1pK. Xan KUaMHMaraH Myammonap — KacanaukHUHT
KalTanaHULWMHUHT Nanao Gynuwiv. ByTyH myHERa TYXYMAOH SHAOMETPUO3N (T3) kaTTa KeunKuMLL GunaH TalxmcnaHaau.

Kanut cyj3nap: Talky reHutan 3HA0METPMO3, TaKPOPAAHULL, XaBd OMUANAPH, AUEHOrECT, MacC-CrneKTPOMETPUS.

AHHOTaLMS

AcTopus nayyeHns aHOOMETpMo3a Hadanack 6onee 150 neT Ha3afd, OHAKO HA CErOAHALUHWIA AeHb CYLIHOCTb
3a060/1eBaHNS N3y4eHa HEIOCTATONHO, HA3HAYEHNE TOPMOHANBHOI Tepanum 3a4acTyto He 00ecneynBaeT AAUTENBHOIO
TepaneBTMYeckoro adpdekTa, a OAHNM U3 OCHOBHbIX HEPELLEHHbIX NPOOAEM SBNSIETCS BO3HUKHOBEHWE PELMANBOB
3aboneBaHus. Bo BceM Mupe 3HAOMETPNO3 AMYHIKOB (IH) ANarHOCTUPYETCS CO 3HAYUTENbHBIM OMO3AAHMEM.

KnioueBble cnoBa: HapyxHblii reHUTaNbHBIA 3HOOMETPUO3, PeunamB, GakTopbl PUCKa, AWEHOrecT, Macc-
CNEeKTPOMETPYS.

Annotation

The study of endometriosis began more than 150 years ago, but to this day, the nature of the disease has not
been sufficiently understood. Hormone therapy often fails to provide long-term therapeutic effects, and one of the main
unresolved issues is the recurrence of the disease. Worldwide, ovarian endometriosis (OE) is diagnosed with significant
delay.

Keywords: External genital endometriosis, recurrence, risk factors, dienogest, mass spectrometry.
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TyXymaoH aHLomMeTpnosu (T3) reHntan SHLOMETPUO3-
HWHI 3HT KEHT TapkanraH waknnapuaad oupuamp [1]. Tyxym-
[OH 3HOOMETPUO3MHUHI TYPAKW Wakinapy opacuaa anoxuaa
YPUH arannalumHuHr 6mp kanya cababnapy 6op. TyxymaoH
SHAOMETPUO3M KATTVK OFPUKIAP, Xaik3 AaBPUHUHI By3nanwwm
Ba OenyLTanK Kaby Typan Xua KAMHUK KYpuHALWAapK GunaH
kewaaw [2]. LLyHWHT y4yH yHN §3 BaKTIAA TALIXMCAALL BA AABO-
naw Myxum Basudanapuaad 6upu xucobnaHaau.

OHOOMETPMOMA-0y  3HAOMETPUO3HUHT  OFPUKAM  Xa-
PaAEHW HaTkacuaa Xxocun OyNnraH KCTa LWaknan. Ynap Kytok,
XUrappaHr 3HAOMETPUSN CYIOKAWMK GunaH TynaupunraH Ba
Oab3aH «loKonagd kuctanapu'oed artanagn. SHOOMETpUT-
HUHT MaBXyAMIN SHAOMETPUOSHWHI SHaaa OFvp GOCKNYMHM
kypcatamm [3]. Ywby kuctanap SHAOMETPUOSHUHI MaBXY M-
v Tydaiinu xocun bynaaw, 6y xonar 3HAOMETpUyMra YxLiaLl
TYKMa (Da4afOHHIUHT M4KM KaTnamu) 6a4afoHaaH Talkapuaa
ycagm [4].

TyxymaoH aHmomeTpuomna, (T3) kucTanapuHuHr 6enrn-
napu Gapk, kunuwv MymkuH. baban aénnap xey kaHaan ano-
Marnapra ayy Kenmacauri MymMmkuH, 6oLukanapu aca kyingaru
anomarnapra ayd Kenmwmy MyMKWH: KOPUHHWHE MacTKy KUCMM-
[1a OFPYIK, OFPUKIN Xaii3 KYPWLL, XMHCUIA anoka namtmaa of-
PUK, Xaii3 KYpuLLaaH ONAMH KYKpak Ge3NapUHUHT LLMLLIKLLK,
Xaia nantuga gedexkaums nantuoa oFpuk, [9].

T3 Typau Ew rypyxnapuaa nango Gyamwm MyMKuH, ne-
KMH KYNUHYa PEMpOmyKTVB Elpary aénnapha, ogataa 25
éwpan 40 élraya Tawxmc KunuHaay. Bupok, sHAOMETPKO3,
MeHonay3afaH KenvH, Yemupnap Ba aénnapga Ky3atnaniin
MYMKWH [6,7].

TapKuKOTHUHT Makcaau. TyXyMOOH 3HAOMETPUOMACK
Y4yH KOMOMHaUMsINAHraH MMMYHOKOPPEKUMS TepanuscuaaH
doinganaHraH xonaa SHr JaBoiaLl YCyanHM Mwnab YnkmLL.

Matepuannap Ba ycynnapu. Tagkukor Y36ekucroH
Pecny6nukacu ®annap AKaIeMUSICU MHCOH MMMYHONOMUACK
Ba FEHOMMKACW MHCTUTYTUHUHI PEnpoayKTMB VIMMYHONOrMs

70 63.12
60
50
=
s 40
=
c 30
20 8.8
10 2.75
0 |
Kontp A0 ney

naboparopusacuna 2021 iunpax 2022 iivnraya 6ynraH aaspaa
yTKasunam.

TaakukoTaa, 22 éwaaH 45 éwraya 6ynraH TyXyMIOH 9H-
JOMETPMO3M TaLLXUCK KYiAnAraH 66 Ta aénaa TaakukoT YTka-
3uaraH. Tekwmpuarad aénnapHuHr yptada éwm 30 + 40 éEww.
AMMyHONOMUK TagKMKOTNApPHUHT HasopaTt rypyxu 30 waptim
COFNOM aénpiaH nbopar eg.

T3 puBoxnanHuw Gockuuura kypa, Gemopnap 2 rypyxra
OynuHraH: 1-rypyx, SHAOMETPUO3HKHT |-l 6ockuum 6ynran 32
aénpaH, 2-rypyx TOHuH Il 6ockmun 6ynrax 34 aénnaH néopar
6ynnb, ynap JasonaHuwmra kapad 2 Ku4mk rypyxnapra 6y-
nuHraH. KoH 3apaobuna (IL-2, IL-6) nHTepneikuHnap Ba KOH
TOMUP 3HAOTENMAN Yeuw omuni - A (VEGF-A) koHUeHTpaums-
cvhm AO «BekTop-becT» (Hoocnbupck, Poccus) CUHOB TecT-
TM3UMAAPK Epaamnaa aHnKIaHaw.

VIMMyHOKOpPEKLMS 0aBO Makcaayaa POHKONENKUH Ba
AepuHaT [opy BocuTanapuaaH doinanaHuarad. T9 GunaH
KacannaHraH aénnapHi UMMYHOKOPPEKTOPNap Ba rOpMOHan
L0pV BocuTanapu 6unaH Gupranukaa 4aso Yopanapy amanra
OLIMpUAIN:

1-rypyx aénnapu nporecToreH-AMeHoOrecT ropMoH Aopu-
napHW kabyn kuaraH (KyHura 2 Mr 4o3afaH, AOMMUIA paBuLLaa
6 o1 paBomuaa).

2-Typyx, aénnapw GMEHOrecT (KyHura KyHura 2 Mr josa-
02, 4oUMUIA paBuLwaa 6 oM LaBOMUAA) Ba UMMYHOKOPPEKLIMS
kunyBun JepuHar npenapat (5 mn 15 mr / ma aputma 48 co-
aTaaH keluH, fasonawl kypew 10 Ta uHbekums) 6unaH aaBo-
NaHraH.

OnvHraH MabayMOTAAPHY CTATUCTUK KaiiTa uinatu «Statistica
6.0» KoMMbIOTEP AACTYPKM Epaammaa amanra OLMpUnau.

HaTwxanap Ba ynapHUHI MyxoKamacwu.

T3 GunaH kacannaHraH 1-rypyx aéniapHUHT TaHmaHraH
[aBOMAW  YCYAMHUHT  CamMapagopaurMHM - Gaxonail  yyyH
ypraHuaraH  UMTOKMHAAP — Japaxacumary  Y3rapuiiiapHu
TaxWn KMok (pacm 2).

41.85*
17.67%
\

5 02* 7.34*
e ]
43 3 mec 43 b mec

IA3cT

-2 -6

Pacm 2. 1-rypyx aénnapHuHr koH 3apaobuaa IL -2 a IL -6 MUKIOPUHUHT AMHAMKKACHK.
cnatma: * - ywby rypyxHuHr factiabkv MabaymoTaapura HucbataH ceaunapan gapaxazaa (* - P<0,05 - 0,001).
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Ywby rypyxgaru aénnapga IL-6 mukgopu cesunapnm
Japaxaga  kamairaHnur - aHuknadou.  LyHpad o kuauo,
YpraHunraH SnnuFNaHULLINA KapLUM UMTOKWH aapaxack 3 oiiiaH
6 ofizan

CVHIr
6 oiigaH

cVHI

JaBoaaH

JOH 3PO3HACH

OJIIH

-

HazopaT
PYryxu

o

Tvxvm

35,42

0 50

kervH 41,85+2,86 MI/mn rasa (n<0,001) Ba 6 ongaH KeinH
17,67£0,95 MI/mn raya (n<0,001) yprava 63,12+1,12 NN /mn rava
kamaiiraH (Pacm.8).

I 102,78*

135,76

203,6

100 250

IIT/M1

150 200

Pacm 8. TOHWHT 3-60cki4m 6YnraH aénnapaa koH 3apaobuaa VEGF-A auHamukac.
acnatma; * - ywoy rypyxHuHr gactnabkv MabiyMoTaapura Hucbaran ceannapan aapaxaga(* - P<0,05 - 0,001).

OnuHraH Hatxanap TaHnaHraH LaBO PEXACUHMHT H0KO-
pY TabCUPKHK KypcaTay Ba Oy SHAOMETPUAN TYKMMaNapHUHT
YCULLMHK Ba Kacannuk anoMarnapuHy kamantupuwra éppam
Oeprannurv Gunax oknaHan. immyHomomynstopnapaaH Goii-
JanaHuw camapani gasonaHumra épaam oepau, wy ounax
LMTOKWH Xonatura uxo6uii Tabeup KypcaTau.

Xynoca. TyxyMmLOH 3HAOMETPNO3M B1naH kacannaHraH
aénnappa VMMYH TUSUMUHUHE - QaOnusaTUHK - axwuiaLl
Makcagmpa KoMOMHauusnaHraH AaBO pexacupaH CyHr
UMTOKMH X0Nnatv ypraHuiagy Ba  [LABONAHULLLAH ONJMH

1- Ba 2-60ockuunu aénnap rypyxnapuaa IL-2 TapKubuHuHR
cesunapan gapaxaga kamanniwiy Ky3aTuiaraiam aHukIaHraH
aaun. TopmoHan MoHoTepanuspaH cyHr, EL 1-2 6ocknun
OynraH aénnap rypyxuoa LUMATOKWH XONaTVHWUHE  UKOOMI
OVHaMMKacu aHuknaHaM. 3 Ba  1-KMYMK  TypyXJapHUHT
2-60ckm4m 6YnraH aénnap rypyxiapuaa kKombuHaumsnaHras
Tepanus KyNnaHWraHgaH CYHr, FOPMOH TepanusCUHWUHE
MMMyHOMOZynSTopAap 6unaH  KOMOMHALMACK  LIUTOKMH
XONaTUHWHT AXLIMNaHUIIMIA Ba Kacannmk OenrunapuHuHD
nacauuLumra onmb KenraHaur McOoTnaHam.
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BAHAKA JHEPTETHYECKAX HANHTKOB A
PEMPOAYKTHBAYH) GHETEMY
[KAHHHRD-NGIEPHMERTAABHOE
HCGAEADBAHE)

0.X. ULLAHKYNOBA,

DSC, npodeccop

rLANXTUAPOBA,

M.X MY3AOGDAPOBA,

Byxapckuin rocynapCTBEHHbI MELULMHCKNIA UHCTUTYT

AHHOTaLMS:

Lenb pabotsi; B pabote NOCTaBNEHO LEMb BbIBUTL MOPGO-DYHKLMOHANBHBIE M3MEHEHIMS MaTKM NabopaTopHbIX
XMBOTHbIX (CaMOK 6enbix GecropofHbIX KPbIC), XPOHMYECKW YNOTPEONSBLUMX SHEPreTWYECKMA HanuTOK, a Takke
NaToNorMyeckne M3MeHeHNs MaTkin 6EPEMEHHON XEHLLMHbI, YNOTPEONABLLEN SHEPreTUYECKUIA HANUTOK A0 W BO BPEMS
OepemeHHOCTH.

Marepuan v metogel: Jns NPOBELEHNS AKCNEPUMEHTANbHbIX MCCAea0BaHi Gbinn 0ToBpaHsl camku Becom 130-180
I B PEMPOAYKTMBHbIA nepuop, v camku Becom 220-250 1 B nepunog 6epemeHHOCTY, 147 (+/-2) 6enbix 6eCnOPOAHBIX KPbIC B
Bo3pacTe 3-6 MecsLeB 11 61 6epeMEHHBIX XEHLLYH B 1-M TPUMECTPE.

[ing pelweHns BblleYKa3aHHbX Mpo6aemM W LOCTWXKEHWS MOCTABAEHHbIX LEAEN Takke MCnonb30BaIMCh
9KCNepUMEHTaNbHbIE, MUKPOCKONMYECKIe, rUCTONOMMYeckme, obiemopdonornieckie, MopdomeTpuyeckme, 0630pHbie
(QHKETMPOBAHIE), UHCTPYMEHTASIbHbIE UCCIEA0BAHNS.

Pesynbrarel: B ycnoBusix akcnepyMeHTa Mbl 0GHapYXmam, 4To B MaTke 1abopaTopHbIX XMBOTHBIX, YNOTPEONSBLUNX
SHEPreTNYeckUii HaNUToK, HAbMIAANUCH 3HAYNTENbHBIE MOPDONOTUYECKME N3MEHEHNS, Takie Kak YMeHbLUEHUe Xene3
SHOOMETPWS 1 YBENMYEHNE KONNAreHoBbIX BOMOKOH Il Tvna.

A'y GepeMeHHbIX XEHLLMH, XPOHMYECKN YNOTPEONSBLUNX SHEPrEeTUYECKMIA HAMUTOK B YCNOBWSX @HKETMPOBAHWS,
AMarHOCTYECKOro HabMoAEHNS, HABNIOAANNCH 3HAYUTENBHBIE MATONOMMYECKIE N3MEHEHNS, Takne Kak TMNepToHYC MaTky,
PETPOXOpeanbHas rematoma, NOBbILIEHHbIA PUCK BbIKIABILLA.

Mpobnema penpoayKTUBHOMO 3A0POBbS XEHLUMH, CPEeMN NPOBAEM, UMEIOWMX BaXHOE COLMANbHO-MEULMHCKOE
3HayeHue, 3aHMMaeT 0c060e MecTo. Ha CeroaHALLHMIA 1eHb, UMEHHO SHEPTETYECKIE HANWUTKI CTaNM NONYASPHOV BPEAHOI
NPUBLIYKOA. OHM CTanM WMPOKO YNOTPeOnATLCS MeXOy noapocTkamu 1 GepemeHHbX. OCHOBHbIMI NOTPEOUTENSMM
BNSOTCS MONOALIE NI0AM B Bo3pacTe 0T 16 40 35 net (cpeaHuit 24neT), Bkniodas 6epeMEHHBIX.

HepasswBalowiasncs 6epeMeHHOCTb — 3TO KOMMEKC NATOAOMMYECKIX CYMNTOMOB, BKIKOHQIOLLNX BHYTPUYTPOOHYIO
mbenb nnofa (amMBpIoHa), NaToaoryeckyio MHEPTHOCTb MAOMETPUS 1 HapYLLEHNS CUCTEMbI reMocTa3a. be3onacHoCTb
NCNONb30BaHNS TaKIX HAMMTKOB ELLE He OnpeaeneHa, 4To TpebyeT NPOBEAEHNS AanbHENLUNX MCCNEL0BAHMIA.

KnioyeBble cnoBa: aHepreT1yeckuint HanuTok, KOGenH, konnareHos, HepaasuBaroLLasics GepeMeHHOCTb, BO3paCT,
3aBHCYMOCTb, PETPOXOPeasibHasi reMatomMa.
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Annotatsiya:

Tadgiqot magsadi: Energetik ichimlikni surunkali ravishda iste’mol gilgan laboratoriya hayvonlari (urg‘ochi oq zotsiz
kalamushlar) bachadonidagi morfo-funksional o‘zgarishlarni, shuningdek, homiladorlikdan oldin va homiladorlik davrida
energetik ichimlik iste’'mol gilgan homilador ayol bachadonidagi patologik o‘zgarishlarni aniglash.

Materiallar va usullar: Eksperimental tadgigotlar uchun reproduktiv davrda 130-180 g vaznli urg‘ochi kalamushlar va
homiladorlik davrida 220-250 g vaznli urg‘ochi kalamushlar, 3-6 oylik 147 ta (+2) oq zotsiz kalamushlar hamda birinchi tri-
mestrda bo‘lgan 61 nafar homilador ayollar tanlab olindi.

Yuqoridagi muammolarni hal etish va belgilangan magsadlarga erishish uchun eksperimental, mikroskopik, gistologik,
umumiy morfologik, morfometrik, so‘rovnoma asosidagi va instrumental tadgigot usullari go‘llanildi.

Natijalar: Tajriba sharoitida energetik ichimlik iste’mol gilgan laboratoriya hayvonlari bachadonida endometriy bezlari-
ning kichrayishi va Il tur kollagen tolalarining ko‘payishi kabi sezilarli morfologik o‘zgarishlar kuzatildi.

So‘rovnoma va diagnostik kuzatuvlar natijasida energetik ichimlikni surunkali ravishda iste’'mol gilgan homilador ayol-
larda bachadon gipertonusi, retroxorial gematoma, homila tushish xavfining ortishi kabi sezilarli patologik o‘zgarishlar anig-
landli.

Ayollarning reproduktiv salomatligi muammosi muhim ijtimoiy-tibbiy ahamiyatga ega bo‘lgan masalalar orasida alohida
0'rin egallaydi. Bugungi kunda aynan energetik ichimliklar mashhur zararli odatga aylandi. Ular o‘smirlar va homilador ayollar
orasida keng targalmogda. Asosiy iste’'molchilar 16 yoshdan 35 yoshgacha bo‘lgan (o‘rtacha 24 yosh) yoshlar, jumladan
homilador ayollardir.

Rivojlanmagan homiladorlik - bu homilaning (embrionning) bachadon ichida nobud bo‘lishi, miometriyning patologik
inertligi va gemostaz tizimining buzilishini 0‘z ichiga olgan patologik belgilar majmuasidir. Bunday ichimliklardan foydalanish
xavfsizligi hali to‘liq aniglanmagani sababli, go‘shimcha tadgigotlar o‘tkazish zarur.

Kalit so‘zlar: energetik ichimlik, kofein, kollagenoz, rivojlanmagan homiladorlik, yosh, garamlik, retroxorial gematoma.

Annotation::

Objective: The aim of this study is to identify morphofunctional changes in the uterus of laboratory animals (female
white outbred rats) that have chronically consumed energy drinks, as well as pathological changes in the uterus of pregnant
women who have consumed energy drinks before and during pregnancy.

Materials and methods: For experimental studies, female rats weighing 130-180 g in the reproductive period and 220-
250 g during pregnancy were selected, totaling 147 (+/-2) white outbred rats aged 3-6 months, along with 61 pregnant
women in their 1st trimester.

To address the aforementioned issues and achieve the set goals, experimental, microscopic, histological, general mor-
phological, morphometric, survey (questionnaire), and instrumental studies were also employed.

Results: Under experimental conditions, we observed significant morphological changes in the uterus of laboratory
animals that consumed energy drinks, such as a decrease in endometrial glands and an increase in type Il collagen fibers.

In pregnant women who chronically consumed energy drinks, as determined through questionnaires and diagnostic
observation, significant pathological changes were observed, including uterine hypertonia, retrochorial hematoma, and in-
creased risk of miscarriage.

The issue of women's reproductive health holds a special place among problems of significant social and medical im-
portance. Today, energy drinks have become a popular harmful habit. They have become widely used among adolescents
and pregnant women. The main consumers are young people aged 16 to 35 (average 24 years), including pregnant women.

Non-developing pregnancy is a complex of pathological symptoms, including intrauterine fetal death (embryonic
death), pathological inertia of the myometrium, and disruption of the hemostasis system. The safety of using such drinks has
not yet been determined, which necessitates further research.

Keywords: energy drink, caffeine, collagenosis, non-developing pregnancy, age, addiction, retrochorial hematoma.
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BeepeHue: PenpoaykTveHas CUCTEMA XEHLLMH ABNSETCS
OLHVM U3 YYBCTBUTESbHBIX VHANKATOPOB COCTOSHMS 34,0P0-
Bbs OpraHuama [1].

lMHekonormyeckass 3ab01eBaEMOCTb SBNSETCS BaXHbIM
nokasaTenieM PenpoLyKTUBHOrO 340PO0BbLS. B COBPEMEHHbIX
COLMaNbHO-3KOHOMUYECKMX YCNIOBUSX OTMEYAETCS POCT 3a-
001eBaEMOCTY XEHLLH BCEX BO3PACTHbIX rpynn [3].

Cpeon npobnem, MMEILLWX BaxHOE COLMANbHO-Meau-
LIMHCKOE 3Ha4YeHne, 0coboe MecTo 3aHMMaeT npobnema pe-
MPOAYKTMBHOIO 3[0POBbS XEHLLMH [4].

PaHHMe CMOHTaHHbIE MOTEPU OEPEMEHHOCTW SBAAIOTCS
KOMMNeKCHOW npobnemoit. Monck NpuYMH NpepbiBaHnii be-
PEMEHHOCTI PaHHEro cpoka ¥ pa3pabdoTka MeponpuUaATUiA no
CHUXEHMIO UX YPOBHS Ha HOHE YXYALLEHUs AeMorpaduyeckoi
CUTyaLMmM SBNSIETCS OOHOM M3 BaxXHbIX 3a[ay akyLlepcTea U
rMHekonorum [6].

OHepreTuyeckie HanuTkn (3. H) — 310 HOBbI OPEHL, B psay
BPEAHbIX MPUBLIYEK, HAPSAZY C aNKOroaem, Tabakom u Hapko-
TUKamu. IMEHHO B Takon MCTOPWUYECKON NOCIEL0BaATENbHO-
CTV NOSIBNSANINCH 3TU SIBNEHWS B XM3HM YENOBEYECTBA [D].

HacToswmin xe mmupoBoii 6ym 3.H Hayancs Tonbko B ce-
penuHe 2000-x rogos. Tak, B 2006 roa. B Mupe Obino 3ape-
rucTpupoBaHo noyTv 500 HOBbIX OPEHAOB, W KONNMYECTBO Ha-
NUTKOB cTano HapacTatb. K npumepy, B CLLA 3a 5 ner, ¢ 2008
no 2012 ropax., poct npogax 3.H coctasun 60%, oOCTUrHyB
obbema, TOproBulii 060POT KOTOPOro coctasun 12,5 mnpp
J0nnapoB B rog [2].

Bonblioe noTpebneHne KoGemHa CHUKAET YYBCTBUTENb-
HOCTb K MHCY/MHY, MOBILLAET apTepuanbHoe AasneHne. Tak-
Xe Habo1aeTCs BOSHUKHOBEHME HAPYLLIEHWIA B LIEHTPANIbHOW
HEePBHON, CePAEYHO-COCYAMCTON, NMLLEBAPUTENBHON U BbiE-
JTENBHOM cucTemax [7].

9.H coctoaT 13 KodeunHa, TaypuHa 1 rnokoPoHONAKTOHa,
KODEMH NONYYEH XMMWUYECKUM MYTEM M3 MOYEBOW KMUCAOTHI
WA METUAMPOBaHWEM TeOOPOMMHA. WIMEHHO CUHTETUYe-
ckuid, Gonee aeLleBblid KOPEUH 1 BKIIOYAKOT NPOU3BOANUTENN
B COCTaB 3HEepPreTukoB. [Ipyroi KOMMNOHEHT SHEePreTUyeckmx
KOKTEINei — TaypuH W rOKOPOHONAKTOH. HekoTopble npo-
n3BoaMTENM [OOABNSIOT SKCTPAKT IMCTLEB MaTe, AaMUaHbl,
JMMOHHMKA AanbHEBOCTOYHOT O, XEHbLLEHS [8].

TaypuH — CMHTETUYECKMIA aHanor KopemnHa, KoTopsIi 6o-
nee fewes n po6aBNSETCS B OHEPreTUYECKME HAMWUTKW B
OrpPOMHbIX KomyecTBax. Kak 1 kodeuH, TaypuH cnoco6CTBy-
T YNYYLIEHWIO SHEPreTUYECKMX MPOLECCOB, a TaKKe UrpaeT
OonbLUyi0 Poib B 0OMEHE XMPOB, BXOAUT B COCTAB MapHbIX
KENYHBIX KCAOT, CNOCOBCTBYET SMY/brMPOBAHMIO XMPOB B
KULLEYHMKe, UrpaeT posib HEMPOMEAMATOPHON aMWUHOKMUC-
NI0Tbl, TOPMO3SILLEN CUHANTUYECKYIO nepenady (yckopsieT u
YAY4LIAET MPOLECChI BCAChIBAHWS B KULLEYHUKE Y 38AEPXMBa-
eT KOHLIeHTpaLmio BeLecTs B Moare). OnHako 6e30MacHOCTb
TaypuHa Ans nauueHToB Monoxe 18 NeT He ycTaHoBMEHa, TO
€CTb BEPOSTHOCTb NOBOYHBIX PeakLmii 1 ero BAUSHUE Ha Me-
Tab0nM3M Henpeackasyembi [9].

4-coH, 2025 iun

CopepxaHue rnokypoHonakToHa B 2 6aHkax aHepreTuye-
CKOM HanuTKe NPEeBbILLIAET CYTOuHYI0 HopMy oyt B 500 pas.
[laxe yyeHbIM HEN3BECTHO, KaK 3TU MHIPEANEHTHI AEACTBYIOT
Ha OpPraH1aMm, 1 Kak OH1 B3aMOAENCTBYIOT C KodeunHom. o-
9TOMY 3KCMEPTbI 3asBASIHOT, YTO 6€30MaCHOCTb MCMNOb30Ba-
HWS TAKVX BbICOKWX 103 TaypUHa U FIOKYPOHONAKTOHA ELLE He
onpefeneHa, 4to TpebyeT NPOBEeAEHNs AaNnbHERLWNX 1ccne-
poBanmi [10].

HauuoHanbHbIA - MHCTUTYT  PasBUTUS  3OPABOOXPAHEHNS
9cToHum B 2013 roay npoBen uccneaoBaHue B 061acTy NoTpe-
ONEHMs SHEPreTUYECKMX HAMMTKOB CPeau AeTen 1 MONOAEXM,
yyawmxcs B 1-12 knaccax (B Bospacte o1 7 go 19 net). Mo pe-
3ynbTaram uccneaoBaHus 06HapyxeHo, 4to 43% yyaumxcs 1-6
KNnaccoB (B Bo3pacTe 0T 7 4o 131eT) ynoTpelbnsnm sHepreTnye-
CKMEe HaMMTKW Kak MUHUMYM pa3 B XW3HW, a 2,2% y4aCTHMKOB
MCCNENOBaHMS YNOTPEDASAAN SHEPTETUYECKME HAMWUTKW PEry-
nspHo, bonee Tpex pas B Heaento. Mccnenosanne EBponeiicko-
ro areHTCcTBa no 6e30MacHOCTY Nokasano, YTo B EBponeickom
cotose 18% peteir B Bospacte 3-10 net n 68% nogpocTkos
(10-18 ner) ynotpebasioT aHepreTnyeckue Hanutku [11].

OCHOBHbIMM MOTPEOMTENSIMM SBAAIOTCS MONOAbIE NIOAM B
Bo3pacTe 0T 16 0o 35 neT, Bko4as OEPEMEHHBIX.

CpenHee KOAMYECTBO BLINUTOTO HANUTKa Cpeau Tex, KTo
ynoTpebnsan SHepreTMYeckne HamuTku Kak MUHUMYM pa3 B
HeJenio, pacnpefenseTcs no BO3PACTHLIM rpynnam Cnemyio-
wym 06paszom: 324 mn - netn 7-13 net; 429 mn - netn 13-19
neT; 536 Mn - yyaimecs npodeccuoHanbHbIX yamnui, n 413
M1 — CTYAEHTbI By30B [12].

Insg cpasHenus, B Monblie 44% yyawwmxcs B Bo3pacTe
12-20 neT BbINMMBAIOT OAHY nopumto (250 M) sHepreTuye-
CKOro HanmuTka B AeHb, 12% - nge nopuun (500 ma) n 2-3%
— TPU-YeThIpe nopumm B AeHb [13].

Mo pesynbTaTam WCCNEmOBaHMs NpUYMHaMmM ynoTpebne-
HWS BHEPreTUKOB SBASIOTCS: BKYC, XaX[da, OKa3blBaeMblii
3OdEKT 1 MHbIE NpUyMHBEL. Camas pacnpoCcTpaHeHHas Npuyn-
Ha ynoTpebnenns 9.H — ato GaHanbHbIii BKYC (46 %), nanee
xaxna (23 %), oxunaembin abdekT (22 %) [14].

B nmepwog, rectaummn ougHka ynoTpebneHns sHepreTuye-
CKVX HaNMTKOB BPACTaET B AiBa pa3a Gonblue.

Martepuan u metopp!:

B akcrnepuMeHTanbHbIX YCAOBWSX, OMMUCAHHLIX B CTaTbe,
MOpPhONOr14eckne UCCNesoBaHNs 3HEPreTUYECKUX HamWT-
KOB, CBSI3aHHbIX C MATKOIA, NPOBOAMAMCH B TedeHne 2022-2023
rOJOB B HAy4HO-MCCNEAOBATENLCKOI 1abopaTopu UMMYHO-
TUCTOXMMUM W NATOTVCTONOMMMN, PACMONOXEHHON B BUBAPUM
M CUMYNSLIMOHHOM LieHTpe Byxapckoro rocyaapCTBeHHOro
MEAMLMHCKOr0 MHCTUTYTA. A KIMHMYECKMe HabnoaeHns npo-
Boaunmck B 2024-2025 rogax B LEHTPE CKPUHWHIA U POAUb-
HbIX KOMMIEKCAX, PACMONOXEHHbIX Ha TEppUTOpUM Byxapckoi
obnactu, cpean 6epeMeHHbIX XeHWuH 1-TpumecTpa. YnbT-
Pa3BYKOBbIE MCCEA0BAHMS MPOBOANNCH HA YNbTPA3BYKOBbIX
ckaHepax SonoScape E3 (Mindray, Kutait) ¢ BbinykibiM aat-
4ukom 2,5-5 Ml'u,.
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Ons npoBefeHNs 9KCMEPUMEHTaNbHbIX UCCNEN0BaHMIA
Obinm 0T06paHbl camku, 147 (+/-2) 6enbix 6ECTOPOAHBIX KPbIC
B Bo3pacTe 3-6 mecsues Becom 130-180 rp B penpomyKTMBHOM
nepuoge 1 B BospacTe 6 mecsLes Becom 220-250rp. B recta-
LIOHHOM Nepuope. Bee nabopaTopHble XUBOTHbIE ObINN B3ATbI
113 OIHOT O BUBAPUSt. TIX B3POCTbIX 6enbiX 66CNOPOAHbIX KPbIC
coaepXanu B CTaHAAPTHBIX YCNOBWSX BUBAPUS C OTHOCUTEb-
HoW BnaxHocThio (50-60%), Temnepatypoit (19-22°C) n ceTo-
BbIM PEXMMOM (12 4acoB TEMHOTHI 11 12 4acoB CBeTa).

Y106bl MPeaoTBPaTUTL 3apaxeHne BKBApUEM, a Takxke
y0eUTbCS, YTO Y HUX HET MHAEKLIMOHHBIX 3a60NeBaHUiA, na-
OopaTopHbIe XMBOTHbIE BblM NOMELLEHbI B KapaHTUH Ha 21
JEHb 11 HAXOAMNUCh NOA, HAONIOAEHNEM B TEYEHNE 3TUX JHEN,
B TEYEHME KOTOPbIX HECKOJBKO Pa3 M3MEPSIN VX TemnepaTtypy
1 KOHTPOMPOBANM WX BEC, @ B MpoLecce 006CNea0BaHmMs 0T-
cnexuBan ux npubaeky B Bece. B TeueHme 3Toro nepuoaay
nabopaTopHbIX XMBOTHLIX (Benble 6ECNOPOAHLIE KPbIChI) He
Habntoaanock CMMNTOMOB 3a00neBaHKs, TeMnepatypa bbina
B npeaenax Hopwmbl (38,5-39,50*C), He BbIN0 BbISBAEHO HApy-
LLIEHWI anneTMTa 1 APYTVX BHELIHNX N3MEHEHMIA. 3T 06CTOoS-
TeNbCTBA NOKa3asu, YTO UX MOXHO BOBNEYb B 3KCMEPUMEHTHI.

JlabopaTopHbIe XMBOTHbIE MPU COCTaBAEHUN CTaHAAPT-
HOrO paLMoHa nuTaHus Bueapus Hypanves H.A. 1 coaBTopbl
(2016) pyKOBOACTBOBANNCH PEKOMEHAALMAMM, U3NOXEHHbI-
MW B PyKOBOACTBE MO CTWI0. Mpu comepxaHnmi, 06e3Bpexiu-
BaH 11 aHATOMUYECKOM BCKPbITUM TAOOPATOPHBIX XUBOTHBIX
CTPOro cobnogan1ch Bce npasmna 61nobe3onacHoCTM 1 3Tu-
yeckue MPUHLMMbLI paboTbl ¢ NaBOPATOPHBIMU XMBOTHBIMU.
[ns nposefigHNst SKCNEPUMEHTOB C N1abOPaTOPHLIMM XIBOT-
HbIM (DenbiMi BeCNOPOaHBIMU KPbICaMI) NMONYYEHO pa3pe-
LUeHMe KoMuTeTa no aTnke MnHMCTEPCTBA 34PABOOXPAHEHNS
Pecnybnuku Y3bekucTaH.

Bce nabopatopHbie XuBOTHbIE Obliv Pa3faeneHsl Ha ABe
rpynmbl:

- KOHTPO/bHAA rpynna-nabopaTtopHble XuBoTHbIE (N=50)
3[10POBLIE KPbIChI, KOTOPLIX KOPMUAM CTaHOAPTHBIM PaLInO-
HOM BUBapUs;

- rpynna, KoTopas numa aHepreTMkM-nabopaTopHble Xu-
BOTHblE (N=97), KOTOPLIX KOPMWUAN CTAHAAPTHBIM PALMOHOM
BMBapUsl, AaBaIM UM 3HEPreTUYECKWUA HAMWUTOK B TEYEHME
ANUTENBHOrO BpeMeHn (3 mecaua, 15-25 aHei);

Tabmua 2.1
PacnpepeneHue XUBOTHbIX B 3aBUCMMOCTH
OT COAEPXaHMS OnbITa

Penponykrns- | I'ecranmoH-
HbIA Nepuo] | HbIH Mepuox

(*K0/M4eCTBO HEOEPEMEHHBIX UM MEPTBBIX KDbIC)
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Beina chopmupoBaHa akcnepuMeHTanbHas rpynna, B
koTopyio Bowwnmn 97 (+/-2) XMBOTHbIX, OTOBPAHHBIX Ans UC-
cnenoanust. V13 Hux 60 (45 - 3-mecsiyHble, 15 - 6-MecsyHble
CaMKM KPbIC) YNOTPEONSIOTCA B NWLLY B TEYEHNE 3 MECSILIEB,
T.€. B TEYEHME PENPOAYKTUBHOrO Neproaa, B TO BPEMS Kak
37 (+/-2%) Camok KpbIC, NOAYYMBLUMX OTpaBneHne .M. B
Bo3pacte 6 mecsaues 15-25 nHeit GepeMeHHOCTM, pasae-
v Ha rpynnbl. OctaBwmecs 50 6biam 06beanHEHb! B KOH-
TponbHyto rpynny (Tabnuua 2.1).

nst n3yyeHms Mopdonormyeckmx napameTpoB OpPraHoB
nabopaTopPHbIX XMBOTHBLIX MPUMEHSINCL METO/bI MCCNEea0-
BaHWS, LUMPOKO MPUMEHSIEMbIE B SKCMEPUMEHTANbHBIX MC-
CnefoBaHUsX (NpakTuka ayTorncum).

MoaroToBKa MMCTONOMMYECKUX Pa3pe3oB cocToana m3
4 3TanoB M MPOBOAMNIACH TPALMLMOHHBIMU MOPQONOru-
YyeckuMM MeTogamu. [lns MpuroToBiEHWs npenapatos
MCNONb30BaN POTALWMOHHLIA MUKPOTOM Mapku $4-315
(Kutai1), nogroToB/iEHHbIE pa3pesbl OkpalumBany reMaTok-
CUIMHOM U1 303MHOM, TUCTOXUMUYECKUM METOOM BaH-ru-
30HOM W MPOCMATPUBANN B TPMHOKYNSIPHBIA MUKPOCKOM,
nenanu dotorpadun M3MEHEHHBIX y4acTkoB. Bce ructo-
noruyeckne npenapartbl pPaccMaTpuBanMCb C MOMOLLBIO
TPUHOKYNAPHOM MUKpockonui (Kutai) Ha moaenmn HL-19
C nporpaMmHbiM 06ecnedyeHneM. OCHOBHbIMM 0ObekTa-
MW UCCnenoBaHus 6binu rmcTonornyeckie napapuHoOBLIE
ON0KKM, M3roTOBNEHHBIE U3 TKAHU MaTKK Genbix 6ecnopoa-
HbIX KPbIC, U TKaHW, paspe3aHHbIe B POTALMOHHOM MUKPO-
TOMe.

Eile omHoM BaxHOM 3apadert HaWEro 3KCnepuMeHTa
OblN10 NPOBEAEHME MUKPOCKOMMYECKOT0 UCCNEN0BAHNS TKa-
Heli MaTKu O6enbiX 6eCNOPOAHBIX KPLIC, KOTOPLIE ANUTENBHOE
BPEMS MWW 3HEPreTUHEeCKNiA HaMUTOK, U TMCTONOTYecKoe
MCCNEA0BaHNE TKaHel MaTky Bblo MPOBEAEHO AN AOCTM-
XEHWa 3TOM Lenu. NMoaroToBaeHHbIE MUKPONPenapaThl CHM-
mManu nog mmkpockornom pasmepom 4x10, 10x10, 40x10,
100x10.

B KAMHWYeCKVX 1ccnenoBaHusax 6epeMeHHble y4acTBo-
Ba/sM B onpoce fo6poBonbHO. Beero onpoc npowwnm 61 6e-
PEMEHHbIX npoxoasiiee B nepuoae 1-ro TpumecTpa bepe-
MEHHOCTY, VHAMBUOYaNbHO 1 AOBPOBOLHO. PECMOHAEHTbI
0TBETMNM Ha 15 BONPOC. AHKETUPOBAHWE Ha4anach OT IEMO-
rpaduyeckrx AaHHbIX, Takx Kak Gamuans 1 ums, Bo3pact
1 Ha kakom GepeMeHHOCTW HaxopuTes oHa. Bonpockl 1-4
ObIAN CKPUHWUHIOBLIMM W CAYXUAN AN1S BbIIBNEHUS PECMOH-
neHToB, ynotpebnawowwmx 3.H «[bete 11 Bbl 3HEpreTunye-
CKMe HannUTKn?».

PecnoHIeHTaM, OTBETUBLLNM <HET», ObINO NPEANOXEHO
MPONYCTUTb HEKOTOPLIE BOMPOCHI 1 MEPENTM K BONpOCy 7-8-
11-12-15 KOTOpLIN OLEHVBAN 3HAHNE COCTABA SHEpreTnye-
CKMX HanMUTKOB 1 MX 3P deKToB. PecnoHaeHTam, OTBETUBLLIMM
«[a», Kacannch HEKOTOPBIX BoMpocax 2,3 1 4, npeanaranoch
ykasatb TUN MOTPEONSEMOrO 3HEPreTMYeckoro HamuTka,
CKOJIbKO OHM BbINMMBAIOT B AE€HL C TOYKM 3PEHNS KONMYECTBA
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BaHoK/6yTbiNok 06beMoM 250 M 1 NprynHy ynoTpebnexe
JaHHOW HaMUTKW.

Bonpockl 5 1 6 Obiny TakyM: BbINMBANM /I OHU HAMKTOK
copepxatlee KopevH 10 NocTynneHns 6epeMeHHOCTM 1 Kak
OHU cebs 4yBCTBOBA/IN MOCAE NPUeMa AaHHbIX HAMKUTOK ( YyB-
CTBYIO cebsi HOPMasbHO, MJI0X0, NepPeBo30yxaeHue, ycTa-
JIOCTb, CHa4ana nepeso30yXxzaeHne, a noToM ycTanocTb),
Janee UCMbITLIBANN I OHK KOraa-nmbo anckoMpopT nocne
npuema aHepreTvka. ECim pecnoHaeHT fnaBan nojoXuTEb-
HbIil OTBET Ha BONPOC 5 1 6, emMy npeanaranoch NPOAOAXUTL
OTBETHI Ha CNeaylLLye BONPOCkl, Habnoaanoch i y Hux
HapYLLEHWe MEHCTPYanbHOro uukna (Borpoc 9), 4to MoTu-
BMPOBAIO UX BbIOOP SHEPreTMYECKOro HanmTKa st MOKYMKY
(Borpoc 10). Vix cnpawveanu, CYATAOT I OHW 310yNOTpE-
6neHve 3.H NpryMHON He BbiHALLMBaHUE GEPEMEHHOCTN U
6ecnnoauv (Bonpoc 13).

Bonpoc 14 npenHasHauancs ansl BbISCHEHUS, B KaKOM
MHEHWUWN UX CEMbS, HE MPOTMB NI OHW B ynoTpebneHnn 3.H
(HeT, OHW He B Kypce, Mbl C cemMbeli ero ynotpebnsem). la-
nee ux cnpawmsanu, Bonpoc 15 nposepsin ocsefoMAeH-
HOCTb PECMOHAEHTOB O Bpene SHEPreTUYECKMX HAMUTKOB Y
OEPEMEHHbIX, CYUTAETE NN Bbl NPaBUIbHLIM 00 ynoTpedne-
HK 3.H B aHHOM cuTyaumu. Bbino Tpy BO3MOXHBIX OTBETA:
«OHW BpeaHbl», «OHK 6e3BpeaHbl», «3TO 3aBUCUT OT TOrO,
CKOJIbKO Bbl MbETE», «<HUYEr0 HE MOTY CKa3aTb».

Ha onpoc otBeTtvna 61 6epeMeHHas XeHLUMHa B BO3pac-
Te oT 22 0o 32 neT (cpenHuin BospacT 24 roga).Cratuctuye-
ckas 06paboTka MoNMy4eHHOro mMaTtepuana npou3BoauIach
METOAaMM TPAAULIMOHHON BapUaLMOHHOW CTATUCTUKM C UG-
MoNb30BaHNEM NPOrpaMMHOro nakeTa Ans Meamko-01ono-
MMYECKMX MCCNEA0BAHMIA HA NEPCOHANBLHOM KOMMbIOTEPE Ha
6a3e npoueccopos Pentium IV ¢ ucnonb3oBaHmem nporpam-
Mbl Excel. MpuHumMnbl foka3aTenbHon MeauLMHbI UCMONb30-
Ba/IMCb NPW OPraHM3aLn 1 NPOBEAEHNN NCCNEA0BAHMIA.

Pesynbrathl

Mocne Toro, kak BCe M3y4eHHble Oenble GECNOpPOaHble
KpbIChI, MpUHaLnexate K 00emm rpynnam, CpaBH1BAEMbIM
JPyr ¢ ApyroM, 6binn 06e3rnaBnmMBaHbl HA OCHOBE 3TUHECKMX
MPUHLMNOB, TENO KPbICHI ObINO Pa3opBaHo, a TkaHb MaTKK
Oblna N3BNEYEHA M3 BHYTPEHHWX OPraHOB, OYMLLEHA U U3Y4e-
Ha Tonorpaduyeckn — MakpOCKOMMUYECKH.

B pesynbtate uccnenoBaHus y Genbix 6ecrnopomHbix
KPbIC, MPUHaAexaLLmMX K NepBoi OCHOBHOM rpynne, npakTu-
4ecku He HabnoaanoCch BU3yabHbIX M3MEHEHWIA BHELIHETO
MakpOCKOMMYECKOro Buaa opraHa Matku, Npu MUKPOCKO-
MYECKOM UCCNEA0BAHNN Mbl TAKKE HE YBUOENN PA3NYHbIX
MOPQONOrNYECKNX N3MEHEHWA B TkaHK MaTkn. CTpoeHue
MaTku 6enoit 6ecrnopofHON KpbiChl UMEET [1BOWHbLIE POra,
JBOVHOE TENO U Let. Pora MaTki CX04aTCA B KayaanbHOM
HanpaeneHnn, 06pasys TYNOBULLE W LIEAKY, HO UX NONOCTY
OTAENEHbI APYr OT Apyra 6apbepoM M OTKPLIBAIOTCS BO Bfia-
ranuile apyms

PucyHok 1. HopmanbHas matka 6enot
6ecnopoaHO CaMKK KPbICHI.

HEe3aBMCUMbLIMU OTBEPCTUAMU. [UCTONOrMYECKOe UCChe-
[0BaH1e nokasano, 4to Porosas cTeHka MaTku, TeNo v CTeHKa
LUK MATKM UMEIOT CXOLHYIO CTPYKTYPY U COCTOST U3 TPEX
CNOEB: 3HOOMETpUiA (cnmauctas 060M04Ka), MUOMETPHIA
(MblLLLA) M NepUMETPUIA (CEPO3HBIA) CNOM.

PucyHok 2. Matka 6enoit 6ecnopoaHoit
CaMKU KpbIChl B MOCNEPOLOBOM Neprose.
C Jpyroi CTOPOHbI, MakpPOCKOMWYECKW HBYPOryI0 MaTtky
MOXHO YBUZETb PACNONOXEHHO B GPIOLLHOI nonocTy (puc. 3).
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PucyHok 3. PacnonoxeHue matkv 6enoii 6ecnopoaHoil
KPbICbI B OPIOLLIHO MONOCTMW.

MbILLIEYHbIA CNOM MaTK COCTOMT M3 Pa3pPeXeHHon du-
OPO3HOM TKaHW, XENE3bl SHAOMETPYUS 0ANHAKOBOTO Pa3Mepa,
0e3 M3MEHEHMUIA, YCTaHOBNEHO, YTO LUEKa MaTkn COCTOMT U3
MNOCKOro POroBUYHOr0 anuTenus (puc.4-5).

PucyHok 4. MyKkpockonnyeckmin BUg pora MaTku 6enoi
6ecnopoaHo Kpbichl.XXenesbl aHaomeTpus (1) n rnagko-
MBILLIEYHBINA CNOW, COCTOSLLAA M3 MHOXECTBa MUOLIMTOB (2 )

remaTtokcunmH -303uH. Ok10x10 ob.

T T TR
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MbILLEYHOV TKaHW MaTkK (1) 1 kenes aHa sHaoMeTpus (2),
oKkpyxatoLwx MuouuThl. Kpacka M-3. OK 10x10 o6.

Y Genbix 6eCnopoaHbIX KPbIC BRAranuiiHas 4acTb LWENKN
MaTKV MOKPbLITA MHOrOCNOWHLIM MAOCKMM 3MUTENNEM, KaK Y
yenoseka (puc.4).

PucyHok 6. MykpoCcKOnWYeckuii B, LUENKM MATKK.
MHOroCNOMHbIA NAOCKMA 3NUTENWIA (1), TNALKOMBILLEYHBIN CNON,
muoumTl (2). Kpacutens rematokeunmni-303uH. OK 20x4 06.

YacTHas nnacTuHka, COCTOSLLAs M3 paspexeHHon ¢u-
OPO3HON COEAMHUTENLHON TKAHW, COLEPXUT Xenesbl Mar-
Ku 1 LWeikn MaTkn. KonnareHoBble BONOKHA (KOiareHOoBble
BonokHa lll Tuna) npeo6nagaiot cpean GUBPO3HLIX CTPYKTYP
COEAMHUTENBHONM TkaHn. OLHAKO KOMMYECTBO ANACTUYHBIX BO-
NIOKOH HEBEJNKO.

Y KpbIC LLEAKA MaTKn GOMbLUIE MOXOXA Ha LKy MaTKu
4enoBeka, ¥ 310 MHbOPMALMS, KOTOPYIO CNedyeT y4uTbIBaTb,
W Y4NTBIBATb NPW MOWUCKE SKCMEPUMEHTABHOM MOZenu ans
NpoBefeHus uccnefoBaHuin. Peannsaums OCHOBHbIX (YHK-
LM MaTKW, KaKk W3BECTHO, OCHOBAHA Ha (YHKLWOHANBHON
AKTMBHOCTW MUOLIMTOB B MUOMETPUN 1 MO CEW IeHb OCTAETCS
OLIHWM U3 HEA0CTATOYHO U3YYEHHbIX OPraHoB. B T0 Xe Bpems
MAfKOMBILIEYHBIE TKAaHW MUOMETPUS MATKW MNEKONUTal-
LUKX, B TOM YUC/IE YENOBEKA, KaK M3BECTHO, OT/IMYAIOTCA Bbl-
COKOWN CTPYKTYPHOI CneundUIHOCTbIO 1 SHAOKPWUHHOM 3aBU-
CUMOCTBIO.

Monyd4eHHble B HACTOSLLEE BPEMS YIbTPACTPYKTYPHbIE,
FUCTOXMMUYECKNE, MONEKYNISIDHBIE, FEHETUNYECKIE, BUOXUMN-
yeckue] puanonornyeckne n GpapmMakonornieckine aaHHble
CYLLECTBEHHO M3MEHWN NOHUMaHNE PYHKLIMOHANBHON MOp-
¢$oNnorMm MMOMETPUS, OHAKO aHanu3 auTepaTypbl Nokasbl-
BAET, YTO CYLLECTBYIOT PACXOXAEHNS B TEPMUHONOMMMW TUMOB
MaTKM, U3y4YEHNE 3TUX PACXOXAEHNIA TPeBYeT BpEMEHMN.

Btopas ocHoBHas rpynna, y4acTBOBaBLUAs B 3KCMEpU-
MEHTE,

- nabopatopHble xwuBoTHble (N=97), - udyyana ructono-
rmyeckume npenaparsl, NPUroTOBNEHHbIE N3 MaTOK 6enbix 6ec-
MOPOLHbIX KPLIC, KOTOPBIX KOPMUAW CTAHAAPTHBIM PaLMOHOM
BMBaPUS, BAMTENbHOE BPEMS NN AHEPTETUHECKMI HAMMUTOK.
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PucyHok 7. Mopdonoruyeckmne nposiBneHUs pa3pactaHus

rNaaKOMBILLEYHbIX BONOKOH, MMOLIUTOB, G1BPO6NacToB B
pore MaTku 1 yMeHbLLUeHs xenes aHaomeTpus. Kpacka
Ban-Tv3oH. OK 20x20 06.

Bbino 0BHapYXeHO, YTO Yy BCEX N1abopaTOPHbIX XMBOT-
HbIX, MPUHAANEXaLLWX KO BTOPOMA ocHOBHOM rpynne (N=97),
HabMtoaanuch pasnuyHble MOPQONOrMyeckne U3MeHeHS,
KOraa OHW rOTOBMAM TMCTOMOMMYECKMEe NpenapaTthl U3 TkaHu
MAaTKM 1 U3y4anit ux nog, MAKPOCKOTIOM.

'y = t e

PucyHok 8. Mopdonornyeckuii Bu Xenes sHLoMeTpUs
pora Matku (1) 1 KonnareHoBbIX BONOKOH B Hem, Gprbpobna-
cToB (2). Kpacka BaH-I13oH. OK 10x10 06.

PucyHok 9. HabntonaeTcst yMeHbLLEHWE Xene3 3HAOMETpus!
pora Matku (1) v yBennyeHue nyyka KonnareHoBbIX BOSO-
KOH (2), mopdonoruyeckuii 06nnk Grudpobnactos. Kpacka
BaH-Tm30H. Ok 20x10 ob.

B Mukponpenapatax 13 MaTtku 1abopaTopHbIX XUBOTHbIX
nocne AAUTeNbHOro ynoTpebneHns SHePreTYeckoro HanuT-
ka, kaK BMOHO M3 PUCYHKA FMCTONOrMYECKOro npemapara B
npencTaBieHHOM OkHe npeameTa (puc.7-8-9), Habnonanoch
YBENNYEHNE

My4KOB KONNAreHoBbIX BOMOKOH B TKAHW MaTku, 0CODEHHO
KosnareHoBbIX BOMOKOH |l Tuna, B TO BpEMS Kak Xeneabl 3HA0-
METPUS YMEHbLLIANMCh MK aTPOGUPOBANNCE.

MonyyeHHble B HACTOSILLEE BPEMS YNbTPACTPYKTYPHbIE,
TMCTOXMMUYECKIE, MONEKYNAPHBIE, TEHETUYECKNME, BUOXUMM-
yeckue, duanonormyeckme 1 hapmakonormyeckne AaHHbIe
CYLLECTBEHHO M3MEHMAN NOHUMaHNE BYHKLIMOHANBHOM MOp-
bonormm MMOMETPKSA, 0HAKO aHaNN3 NTepPaTypbl NOKa3bIBa-
€T, YTO CYLLECTBYIOT HECOOTBETCTBIS B TEPMUHONOMN TUMOB
MaTKM, U3y4eHNe 3TUX HECOOTBETCTBMI TPEOYET BPEMEHM.

AHanu3 KnMHMYeckoro HabmoaeHus: Ha BoNpoChk! aHKETH
otBeTUNM 61 BepeMeHHbIX B Bo3pacTe 22-32 NeT (cpeaHui
BO3pacr 24 ner).

BepemeHHble B cpeaHeM Bo3pacTe (22-24net 52 pecroH-
[EHTOB 87%) NOCTOBEPHO YalLe nuam 3.H, 4em cTaplume (29-
32net 8 pecrioHaeHToB 13%).

Y10 kacaetcs 4acToTbl NOTPebneHns, TO BOMbLINHCTBO
OMPOLLIEHHbIX YNOTPEONSANN SHEPreTUYECKUIA HAaNMTOK pa3 B
mecsiLL (8% oteeroB). Bonee 78% 3asBunu, 4T0 yNnoTpebnaoT
SHEPreTUYeCkne HanUTKL LOBOMBHO HaCTO (HECKOIbKO pa3 B
Heneno, pa3 B Hegeso). bonee 14% ONpOLLEHHbIX eXeaHEB-
HO YNOTPEOBAIOT SHEPTETUHECKME HAMMUTKM.

CamMbiMy MONyNspHbIMU GPEHOAMN 3HEPTETUYECKMX Ha-
nuTtkoB Bbinn BURN (38%), Coca Cola (30%), Flash (21%) n
Red Bull (717%). Korga pecnoHAeHTOB CNPOCKAN O KOnnye-
CTBE BbIMUTLIX 6aHOK 06beMom 250 M B i€Hb, OOMBLIKHCTBO
3asBMN, YTO BbINMBAIOT 1 Nopumio B AeHb (49%). Hannume 2
nopumin B AeHb 3asBuin 37% GepemMeHHbix, a 3 1 4 nopuum
ynotpebnsiiot 14% pecnoHAeHTOB COOTBETCTBEHHO.

Mpy OLEHKE PECMOHAEHTaMI 3HAHWIA 00 WMHrpeaneHTax
3HEePreTMYeCKnX HaNUTKOB YaLLe BCETO YKa3biBAMCh KOQEMH,
caxap (okoso 72%), (28%) paxe He UMENV NPeLCTaBNEHNS.

BepeMeHHble Yallle BCero nuan S3HepreTMyeckne HanuTku
6e3 0c0601 Mpn4nHbI (25%) nan npu yTomnenun (38%). Y He-
KOTOPbIX OHM BbINK A0 UK NOCNe GUNYECKOI Harpy3ku (25%
COOTBETCTBEHHO). HekoTopbIE TakKe Nuv X Lo M nochne ym-
CTBEHHbIX yeuamnin (3% cooTBeTcTBEHHOD). HekoTopble (10%)
ynotpednsnu 3.H, koraa 4yBCTBOBAM Xaxy.

[10BONLHO OONbLLIAS FPynna PECrnoOHAEHTOB CHUTANN, YTO
SHEPreTNYeckne HanUTKN BpedHbl Ans 3a0poBbst (36%), nam
FOBOPWAN, YTO 3TO 3aBMCUT OT KONMYECTBA BLINUTOrO (48%).
Tonbko 16% ONpPOLLEHHbIX 3aBUAN, YTO SHEPrETUYECKNE Ha-
MTKM HE OKa3bIBAKOT BPEAHOIO BANSIHUS HA 3[0POBbLE.

C apyroi CTOPOHbI, 6EPEMEHHbIE MPU3HANNC, YTO YyB-
CTBOBa/IM, HEKOTOPBIA AMCkoMbOPT nocne ynoTpebneHns
9.H. Hanbonee pacnpoctpaHeHHbIMM npobaemamm o 340-
POBbEM Oblnn: 60/b U CKPy4MBaHUe B xwuBoTe (19%), Hapy-
LIEHWNE MEHCTPYANbHOMO LyKAa (anbroaycMeHopes, rnep-
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nonumeropes (37%), TowHoTa 1 poTa (5%). BonbLIMHCTBO
PECMOHAEHTOB YyBCTBOBAIN CE0S HOpManbHO (15%). TouTu
(13%) pecnoHOeHTOB NOYYBCTBOBAAM NEPEBO30YXAEHNE MO-
cne ynoTpebneHns 3.H, a okono (12%) cHavyana no4yBCTBO-
BN NepeBo30yXaeHe, a 3aTeM YCTanoCTb.

Ha Bonpoc Bbinueanu 11 oy 3.H oo HacTynneHus bepe-
MEHHOCTY, OTBET Oblil TakuM: OOMBLUMHCTBO 65% OTBETUM
«pa», ¢ 16-17net, 12% OTBETUNN <HET», NNLLb 23% OTBETUNN,
4YTO OHM BbINMBAKOT BMECTE C CYNPYrom.

Cpenv onpoLUeHHbIX OOMBLUMHCTBO PECNOHAEHTOB B aHa-
MHe3e Habmtoaanmck NPobaembl B XEHCKOM chepe, Kak Hapy-
LLIEHNE MEHCTPYaNbHOTO LMKNA, BTOPKUYHOE Becnnoame, yrpo-
3a npepbiBaHNs BEPEMEHHOCTY, PETPOXOPUANbLHAS remaToma
n panee (puc.10). HepasemBarowwasncs 6epeMeHHOCTb — 3T0
KOMMNNEKC MaToNorM4eckmx CUMMTOMOB, BKJHOHAIOLLMX BHY-
TPUYTPOOHYI0 rMbenb nnoga (3MOPUOHA), MaToNornyeckyto
VHEPTHOCTb MUOMETPMS 1 HAPYLLEHUS CUCTEMbI FEMOCTa3a.
Cpeny pecrnoHAEeHTOB, YNoTPeONSIOLIMX SHEPreTUYECKIE Ha-
MUTKN Kaxablil AeHb (0COOEHHO Yalle OAHOro Pa3a B AeHb),
BLICOK PUCK YNOTpebaeHns n3bbITOYHOr0 KoAnM4ecTea Kodeu-
Ha B 3.H, 4TO MOXeT nNpeacTaBAsTh Yrpo3y Ans NpepbiBaHus
OepeMeHHOCTY B AONTOCPOYHOI NEPCNEKTBE.

/3BECTHO, YTO MepuHaTanbHas Nartonorus, HeoHaTab-
Hasi natonorus, Gecnnoaue 1 CBA3aHHbIE C HAM NATONOruu
K HacTosILLEMY BPEMEHM BCE HaLLE 1 YaLlle OMONaXMBAIOTCS.
PenponoykTBHOE 340POBbE-3TO COCTOSIHWE MOMHOO HU3n-
4ECKOro, MCUXMYECKOr0 1 COLMANbHOrO 6aaronoyyms, nog-
pasymeBaloLLiee OTCYTCTBME 3ab0eBaHUiA BO BCex 06nacTsx,
CBSI3aHHbIX HE TOJIbKO C PENPOAYKTUBHON CUCTEMON, €€ PYHK-
LMSIMK 1 npoLeccammn B Hel. HeoTbeMaeMbIMK COCTaBASIO-
WMMN PEMPOAYKTUBHOrO 3[0POBbS SBASIOTCS COXPaHEHWE
300pO0Bbs MOLPACTAIOLLEr0 MOKONEHUs, 6e30nacHas Cexcy-
anbHas Xn3Hb, UCMONb30BAHNE 3PPEKTUBHBIX, ONTUMANbHbIX
METOMIOB KOHTPONS POXAAemMocTi, OesonacHas GepemeH-
HOCTb W poOXAeHne 380poBoro pebeHka, npodunakTka
CBOEBPEMEHHOE JIeyeHne UHDEKLMIA, NepeaatoLLyXcs nono-
BbIM MYTEM.

CTOUT OTMETUTb, YTO OHKONOTNYECKIE 3a00NEBaAHMS XEH-
CKOW PenpoayKTUBHOW CUCTEMbI «OMOOAMAUCE», TO ECTb
YBEANYMAOCH YMCNO GOMBbHBIX OMYXONSIMM MONOBOI CUCTEMBI,
OONbLIMHCTBO M3 KOTOPLIX HAXOAATCS B TPYAOCMOCOOHOM
BO3PACTe, 4TO HEraTWBHO CKA3bIBAETCH HA PENPOAYKTMBHOM
bYHKLMM XEHLWMH. B nocnegHee BPemst XEHLUWHbI penpo-
JYKTMBHOMO BO3pacTa C COMAaTUYECKOM U MMHEKOI0r4eckom
naTonoruet NoABepraloTCca NOBLILLEHHOMY PUCKY Becnnoaus,
3amMepLueit 6epemMeHHOCTH, OCNOXHEHWIA FeCTaLMOHHOM0 BO3-
pacTa 1 pOAo0B, a TakKe YBENNYEHUS YNCNA HOBOPOXAEHHbIX C
3a00/1eBaHNSIMM PA3NINYHOTO MPOUCXOXIEHMS.

B Hay4HOoM c00OLLECTBE [0Nroe BPeMs NMPOBOAMINCH
Pa3NNYHbIe NCCNEAOBAHMS BAUSHIUS HAKTOPOB HA 30POBLE
BepeMEeHHbIX XEHLLWH 1 B LIENOM Ha XEHCKWIA Non penpomyk-
TMBHOrO BO3pacTa. B xoae anuTenbHbix HabmoaeHui Bbino
BbISIBIEHO HECKOMBbKO rpynn GpakTopoB:
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1. CoumansbHO-NCMXONOrMYeckmin. 3T0  NOCNEACTBUS
CTPECcCa, HePBHOIO HANPSHKEHWS! 11 YYBCTBA TPEBOTY 1 CTpaxa.

2. [eHeTvka. Hanname unm oTCyTCTBME MYTaLMIA B MONO-
BbIX KNETKAX.

3. Mpodeccuonan. Ecnn Bawa npodeccuoHanbHas ae-
ATENbHOCTb CBS3aHA C BPEAHBLIMW 11 OMACHBLIMY BELLLECTBAMMU
UNW BMOAMKU PaboT, HEOOXOAMMO MCKIIOYNTb BIMSHUE TaKuX
($aKTOpPOB C HAaCcTyMNeHneM 6epeMeHHOCTM 1 Aaxe A0 ee nia-
HUPOBAHMSI.

4. 3Konormyeckuii. I GakTopbl MOryT 0Ka3aTb Ha HAC
HaWMEHbLLEE BNMSHWE, ECNI Mbl MEPEEAEM B 3KONOTNYECKU
YWCTbI PAAOH.

Mo CTaTUCTUKE, K Ha4any CEMEHOM XMU3HW MOYTU KaXAbIiA
BTOPO/ 4YENOBEeK MMEET XPOHMYeckue 3aboneBaHus, npsMo
UNI KOCBEHHO BAMSIOLLIME HA PENPOAYKTMBHOE 3[10POBbLE Ye-
noseka. MakTopbl, KOTOPbIE MOTYT HEraTUBHO MOBAMATL Ha
3T0, BK/IOHAIOT;

e DAHHEE HaA4ano NoONOBOMN XU3HY;

e  BbICOKMA NPOLEHT 3ab0oneBaHui, nepesaloLmxcs
MONOBLIM NYTEM.;

e ynoTpebneHune ankorons u TabayHbIx U3AenniA 60b-
LUMM KOJIMYECTBOM MOMOAEXN.

o  [loTpebneHe 6ONbLLOIO KOMMYECTBA SHEPrETUHECKMX
HaNWTKOB, KOTOPbIE B HACTOSILLIEE BPeMs CTanu «bpeHaom”.

A3BECTHO, 4TO XOPWOH-3TO 000/104Ka BOKPYr 3MOpPMO-
Ha, KOTOpast NO3Xe CTAHOBWUTCS MnaueHTon. Mpu nossneHnn
Kakux-nubo HebnaronpuaTHbIX GaKTOPOB HA PaHHUX CPOKaX
0epeMEHHOCTI MOXET HaYaThCst OTTOPXEHME XOPUOHa, B pe-
3yNbTaTe Yero HayHeTcs KpoBoTeyeHne. KpoBb MOCTENEHHO
cKann1BaeTCcs B NPOCTPAHCTBE MeX/y 060M104KON U MATKOIA.
narHo3 pPeTpoxopuanbHOW reMaTtoMbl BO3MOXEH TONbKO
B Bo3pacTe 10 16 Hegenb. Ho ecnm 310 Havyanoch no3xe, To
anarHo3 GopMynMpYeTCa UHaYe, Tak Kak niaLeHTa yxe chop-
MUPOBaNach, MO3TOMY AMArHo3 OyOeT «MmpexaeBpeMeHHast
MUrpaums NaLeHTbl». 3T0 COCTOSAHWE O4EHb OMACHO Kak as
300pOBbst OyayLLUEH MaMbl, Tak U 4NS Ni0Aa, He3aBUCUMO OT
TOr0, KaK AOAr0 OH HAXOAMTCS,. Halle BCEro NaTonorns Moxer
npoTtekatb 6eccumnTomHo B 16-30% cnyyaes, T0 €CTb PETPO-
XopuanbHas rematomMa MHorma mpoTekaeT BecCMMMNTOMHO.
MoaToMy 6epeMeHHast XEeHLLIMHA A0MXHa ObiTb Ha y4eTe Y M-
HEKoNora 1 He NPOMNyckaTb NOCELLEHUS.

Pucynok 10. Maupent 3.K. 2006. Auarto3: 6epemeH-
HocTb 11,1 Hepenn.OTcTaBaHve B pocTe. [MNepToHyC MaTkM.
PeTponnaueHTapHas rematoma.(Ynotpebnsna sHepreTmye-

ckuit HanuTok Flash Bo Bpemsi BeEpeMEHHOCTM M [0 3a4aTys)
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3aknioueHue:

1. B akcnepnmeHTe Mbl 0GHapYXmMAK, 4T0 BO BpeMS GepemeH-
HOCTM camki 6enbix GECNOPOAHbIX KPLIC, KOTOPLIE MUK 3HEP-
FETUYECKMIA  HAMUTOK, AEMOHCTPUPOBAIM MOPQONOrnyeckme
NPOSIBNEHMS COKPALLEHUS UK aTPOdUN Xene3 SHAOMETPUS
TKaHW MaTku1, a Takxe YBENWYEHWE PA3MEPOB (rMnepTpoduio)
FMafKUX MbILLIEYHBIX BONOKOH B TKaHW MaTtki WKW POroBULIbI,
MHOXECTBEHHYIO rMOEeb MUOLIMTOB W UX CMELLIEHME B PE3Y/bTa-
T€ pereHepammn CoeuHUTENLHOM TkaHm (Tun IT). konnareHoBbIX
BOJTOKOH, G1BPO6NACTOB - konnareHn3aLys). Mbl BbISCHUNN, YTO
3TO SIBNEHNE NPUBOAMT K CHUXEHWIO COKPATUTENBHON BYHKLMM
MWOMETPUS MaTKM, YTO, B CBOIO OYepedb, BAMSIET Ha NPOLECC
POOOB, a KPOME TOTO, K CHUXEHWIO MaCCOBOM MAOTHOCTH COCY-
[0B B MUOMETPUM W NNALIEHTe, PasBUTMIO MUMOKCUM.

2. OHEpPreT4YecKMe HamuTKM YPe3BblYaHO MOMYNSPHHI
cpeaun noapocTKOB, B TOM YMCNEe CPean GepeMEHHbIX TOXE.
B Hawem nccnenosaHum 87% n3 60 onpoLUeHHbIX GepemeH-
HbIx ynoTpebasnu 3.H, npuyem 49% nuam nx OCTATOYHO Ya-

4-coH, 2025 iun

CTO (KaxAblii ieHb, HECKOIbKO Pa3 B HELES, Pa3 B HEAENH).
Bospact pecnoHaeHTbl 21-24neTHne, yem 29-32NeTHIX, NbIOT
6onblue 3.H. Mpu BbibOpe 6peHaa OHY YaLlle BCero CMOTPeNm
Ha BKYC, LieHy 1 apdekT. HekoTopble Monoasle OepemeHHble
Takxe NoOST ApYrMe UCTOYHUKM KodeunHa, B TOM Y1CIe Ha-
MUTKM TNA KOMbI, Yai 1 Kode.

3. BoisicHUnOCh, 4TO Yy OOMBLLMHCTBA OMPOLLEHHbIX Oepe-
MEHHbIX B aHamHe3e Habmoganuch Takme npobnembl, Kak
HapyLIEHMS MEHCTPYanbHOro Lmkna (29%), BTopuiHoe bec-
nnogne (20%), yrposa NpeXmeBPEMEHHOrO MPepbiBaHMs
6epemeHHocTH (14%), peTpoxopuanbHas rematoma (25%) u
apyrve (12%). Tak, B paUMoHe JeTel, noapocTkoB 1 Gepe-
MEHHBIX XEHLLMH €.l. 1 Mbl NPULLAK K BbIBOAY, 4TO HEobXoau-
MO MPOBECTY BOIbLLE CKPUHUHTOBLIX TECTOB Ha NOTPebneHme
APYrvX MCTOYHMKOB KodemnHa.Takum 0Bpa3om, cneayeT npo-
BOAMTb 6O0/bLLE CKPUHMHIOBbIX TECTOB HA NOTPebneHne 3.H
LPYrvX UCTOYHMKOB KODEWHa B paLMoHe AeTei, NOLPOCTKOB 1
B paLoHe 6epeMEHHBIX TOXE.
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MULUAHKYJIOBA OUIO0PA XABUBYJIJTAEBHA,
UXTUAPOBA N'YJTYEXPA AKMAJIOBHA,
MY3ADDAPOBA MYXUBA XAM3AEBHA,
Byxapckuii rocyaapCTBEHHbI MEANLMHCKNA NHCTUTYT
nmenn ABy A A6H CuHbl

Annotatsiya

Energetik ichimliklar - bugungi kunda mashhur yomon odatga aylandi. Aynan ular o‘smirlar orasida keng go'llanila
boshlandi. Bugungi kunda ushbu ichimliklar ishlab chigarish va aylanmasi ortib bormoqgda. Bunday ichimliklarni
reproduktiv yoshdagi ayollar o‘rtasida, muhim ijtimoiy-tibbiy ahamiyatga ega bo‘lgan muammolar gatorida, shuningdek,
homiladorlik davrida foydalanish xavfsizligi hali aniglanmagan, bu esa keyingi tadgigotlarni talab giladi.

Kalit so‘zlar: energetik ichimlik, kalamush, reproduktiv tizim, kofein, taurin. homila rivojlanmasligi.

AHHOTaLMS

OHEpreTNYeCcKMe HaNUTKW — Ha CErOLHSILLIHNA A€Hb, CTanW NONyNSPHO BPEAHOM MPUBLIYKOA. IMEHHO OHU CTanu
LUMPOKO YnoTpebnsTbCs mogpocTkamn. Ha ceropHs HabniogaeTcs yBenuyeHne 06bemMoB NPOM3BOLACTBA 1 060pOTa
JaHHbIX HanWTKoB. Be30MacHOCTb MCMONMb30BAHUS TakMX HAMUTKOB CPEAM XEHLUMH PenpoayKTUMBHOTO BO3pacta U
B Mepuoae rectaumm, Ha pasHe ¢ npobnemamu, UMEIOLLMX BaXHOE COLManbHO-MEANLMHCKOE 3Ha4YeHNe, eLle He
onpeneneHxa, 4to TpebyeT NPOoBEAEHUS AaNbHENLLINX UCCNEA0BAHWIA.

KnioyeBble cnoBa: 3HEPrETMYECKWA HAMWTOK, KpbiCa,  PENPOMYKTUBHAA CUCTEMA, KOMEWH, TaypwH,
Hepa3ByBaloLLas GepeMEHHOCTb.

Annotation

Energy drinks - today, has become a popular bad habit. It was they who began to be widely used among
adolescents. Today, there is an increase in production and turnover of these drinks. The safety of the use of such drinks
between women of reproductive age, among the problems of important socio-medical significance, as well as during the
gestation period, has not yet been determined, which requires further research.

Keywords: energy drink, rat, reproductive system, caffeine, taurine, non-pregnancy..
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BBepeHue: nNosBANCL Ha PbIHKE B MOCNEAHEN YETBEPTHU
XX Beka, Kora OfinH aBCTPUACKMIA NpeanpuHIMaTenb, NobbiBaB
B A31K, PeLLNN OTKPbITb UX MPOMBILLNEHHOE NPOU3BOACTBO. [ep-
BbIM 3HEPreTKOM MaccoBOro npom3eoacTea cran «Red Bull» —
HaNWTOK, KOTOPbIA, KaK MPUHSTO OMPEaensTb, «OKpbingeT». OH
DbICTPO 3aBOEBAN MOMYNAPHOCTL NOTPeOUTENE Hapsay ¢ «Ko-
ka-Konom» n «[lencu», NPON3BOANTENMN KOTOPbIX TYT Xe BbiNyCTy-
/N HA PbIHOK CBOM BapmaHThl 3.H — «Burn» 1 «Adrenaline Rush»
(1).

Hacroswmi xe mupoBoit Gym O.H Hayancs Tonbko B cepe-
aute 2000-x ropos. Tak, B 2006 roa. B Mupe Obino 3aperucTpu-
poBaHo noytn 500 HOBbIX GPEHAOB, 1 KOAMYECTBO HAMMTKOB CTANO
HapacTatb. K npumepy, 8 CLLA 3a 5 ner, ¢ 2008 no 2012 rogax.,
poct npoaax 3.H coctasun 60%, AOCTUrHYB 0ObEMA, TOPrOBbIiA
060pOT KOTOPOro cocTaBmA 12,5 MApa £0ANapOB B rog (2).

CocTosiHNe PEenpOaYKTUBHOI CUCTEMbI SBASIETCS MPAMbIM
OTPAXEHMEM OCOBEHHOCTEN NOAAEPXaHU AMHAMUYECKOrO No-
CTOSIHCTBA COCTAaBa M CBOWCTB BHYTPEHHEN CPedbl U YCTONYN-
BOCTM OCHOBHbIX GUM3MONOrYecknX QYHKUMA opraHu3ma (3).
Ncxona 3 atoro Maenosoii O.H. - K.6.H., AOLEHT;. fapunoBbIM
T.B. A.8.H., npodeccop, 3aB. kadeapoit; (HOY BIMNO «Camapckuit
MeOuLMHCKIA MHCTUTYT «PEABW3» KasaHckasi rocynapcTaeH-
Has akagemus BETEPUHAPHOM MeanLmHbl MeHn H.9. baymana
2012r) n3y4eHo COCTOSHWE PEMPOAYKTUBHON CUCTEMBI KPbIC MPK
Harpy3Ke LPOTOM CEMSH KYHXyTa.

CyLLECTBYET MOBbILIEHHBIA PUCK Pa3BUTUS MHOMAX NATONO-
FM4ECKMX MPOLIECCOB, KOTOPbIE MOTYT NOBANSTL HA PENPOAYKTYB-
HYI0 GYHKLMIO, YTO, B KOHEYHOM MTOrE, YMEHBLLAET LLIAHChI HACTY-
nneHnst 6ePEMEHHOCTI U NOBbILIAET BEPOSTHOCTb OCNOXHEHMIA
(4).

HepassvBaiowiasncs GepeMeHHOCTb 3T0 KOMMNEKC natoso-
MYECKMX CHUMMTOMOB, BK/IOHAIOLIMX BHYTPUYTPOOHYID rmbenb
nnoaa (3mMbproHa), NaTonorYeckyio MHEPTHOCTb MUOMETPUS
HapYLLEHNst CUCTEMbI reMocTasa (5).

PaHHe CMOHTaHHbIE NOTEPN OEPEMEHHOCTY SBNSIKOTCS KOM-
nnekcHoi npobaemoi. Monck NpUYKH NpepsIBaHiA DepeMeHHO-
CTW PaHHEro cpoka v pa3paboTka MepOnPUSTUIA MO CHUXEHMIO 1X
YPOBHS Ha HOHE YXYALUEHMS LeMOrpadmyeckoin cutyaumm aBis-
TCS OAHOM 113 BaXKHbIX 32434 aKyLIEPCTBA U TUHEKonorn (6).

TOHM3MPYIOLLME HANMTKI OKa3blBAIOT CTUMYNMPYIOLLEE Aeii-
CTBYE Ha BHepreTnyeckmnii 06MeH, cnocobCTBYIOT ONMTUMANLHOMY
(OYHKLMOHMPOBAHMIO OPraH3Ma B YCNIOBUAX NMOBbILLIEHHbIX GU3N-
YECKMX W1 MCUXO3MOLMOHANBHBIX HArpy30K (7).

Bonbluoe notpebneHne KOPerHa CHUXAET HYyBCTBUTENb-
HOCTb K MHCY/MHY, MOBBILIAET apTepuanbHoe AaBneHne. Takxke
Hab/t01aeTCS BO3HNKHOBEHME HAPYLLEHWIA B LIEHTPANIbHON HEPB-
HOW, CepeYHO-COCYIMCTON, NULLEBAPUTENBHON U BbILENNTENb-
HoIA cuctemax (8).

9.H coctosT 13 kodenHa, TayprHa 1 MIOKOPOHONAKTOHA.
KodbenH MoXeT ObiTb MONYYEH U XMMUYECKM MYTEM 13 MOYEBOI
KNCNOTHI MK METUAMPOBAHMEM TEOOPOMIHA. VIMEHHO CUHTETK-
4eCKUiA, 6onee [eLleBbli KOGEUH 1 BKIOYAIOT MPOU3BOANTENM
B COCTaB SHEPreTnkoB. [Ipyroit KOMMNOHEHT SHEPTETUYECKMX KOK-
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TENNen — TaypuH W rMIOKOPOHONAKTOH. HekoTopsle Npou3Boau-
Tenu [00aBNSIOT AKCTPAKT INCTbEB MaTe, AAMUaHbI, IMMOHHMKA
[anbHEBOCTOYHOTO, XeHbLUeHs (9).

KodenH - xummyeckoe Ha3saHme kodenHa — 1,3,7-Tpume-
TUN-KCaHTVH. B wenoyHom cpeae (npu pH>9), npeBpaluaeTcs B
kopenamH. 10 CTPOEeHMIO 1 hapMakoNOrMyecknmM CBOMCTBAM KO-
denH 61130k K TEOOPOMMHY 1 TEODUINMHY; BCE TPW ankanouaa
OTHOCATCS K rpynne MeTUNKCaHTUHOB. KodenH nyyile feincTeyeT
Ha LIHC, oGnapatoLwmii nerkum ncuxoCTUMynMpYIoLLIMM eRCTBI-
eM, MPeacTaBnsaeT cobOM MCUXOaKTUBHOE BELLECTBO, KOTOpOe
Hanbonee LIMPOKO UCNOb3YIOT B MUpE. A TeODUNANH 1 Teo0pOo-
MVH — BKA4eCTBE CTUMYASTOPOB CEPAEYHON AEATENLHOCTI 1 NET-
KIX MOYErOHHbIX cpeacTB. OH MPUCYTCTBYET B NPOXNAANTENbHbIX
HanuTkax, kode, 4ae, kakao, LWOKONaae 1 psae NPOnNMCHIBAEMbIX
WA DOCTYNHbIX 6€3 PELIEnTOB NeKapCTBEHHbIX CpeacTB. KodenH
BCACLIBAETCS 13 XeNyA04HO-KMLLEYHOrO TpakTa 1 ObICTPO pac-
NPefenseTcs no BCEM TKaHaM, Nerko NPOHMKas Y4epes nnaLeH-
TapHblii 6apbep. MHore apdexTbl KopenHa MoryT 00bSCHATHCS
KOHKYPEHTHBIM QHTArOHM3MOM MO OTHOLLEHWO K aAEHO3WNHOBLIM
peuenTopam. ALEHO3WH, BXOASLLMIA B COCTAB aeHO3UHTPUGOC-
darta (AT®) u HyKNeyHOBbIX KMCNOT, BLINOAHSIET PO/b HEMPOMOaY-
NSTOPa, BNNSS HA P, METADONMHECKIX DYHKLIMIA B LIEHTPANbHON
HepeHoi cucteme (LLHC). Mockonbky aneHo3nH noaaBiseT ak-
TMBHOCTb LIHC, aHTaroHNCTHI a1eHO3MHOBLIX PELIENTOPOB (Takue
kak kodemrH) 06nafaloT CTUMYNMPYIOLMM AEiACTBUEM (2).

TaypuH — CUHTETUYECKMIA aHANOT KodeunHa, KoTopblii Gonee
[eLleB 1 106aBNAETCA B SHEPTETUYECKNE HAMUTKW B OrPOMHbIX
konnyecTBax. Kak u kodemH, TayprH cnocoBCTBYET YAYHLLEHMIO
SHEPreTUYECKMX NPOLIECCOB, a TAKXE UrpaeT b0MbLLYI0 POk B 06-
MEHe XI1POB, BXOMANT B COCTAB NapHbIX XENYHbIX KICNOT, Cocob-
CTBYET 3MY/bMPOBAHNIO XIPOB B KULLEYHUKE, UrPAET PONb HEM-
POMEMATOPHOA AMMHOKMCNOTHI, TOPMOSSILLEN CUHAMTUYECKYIO
nepeaady (To CTb YCKOPSIET U YATyYLIAET NPOLECCHI BCACHIBAHMS
B KWLLEYHNKE W 33[€PXMBAET KOHLEHTPALMIO BELLECTB B MO3re).
OnHako 6e30MacHOCTb TaypuHa Ans nauneHToB monoxe 18 net
He YCTaHOBNEHa, TO eCTb BEPOATHOCTb MODOYHBIX PeakLuii U ero
BNUSHME Ha MeTabonn3m Henpeackasyemsl (10).

OHepreTuyeckne HanuTKW CoaepXar W rioKyPOHONAKTOH.
CopnepxaHue rMoKypOHONAKTOHa, coaepxalleecs B 2 6aHkax Ha-
nuTKa, NPEBbILLAET CYTOYHYI0 HopMy oyt B 500 pa3. [axe yye-
HbIM HEM3BECTHO, KaK 3TV MHIPEAMEHTLI IEMCTBYIOT HA OPraHM3M,
1 KaK OHU B3aMMOLEWCTBYIOT C KODEUHOM. [103TOMy aKCrepThbl
3asiBNSIOT, 4TO 6E30MACHOCTb CMOMb30BAHMS TaKIX BbICOKMX 103
TaypVHA 1 TIIOKYPOHONAKTOHA ELLE He OMpefeneHa, YTto Tpebyet
NPOBEAEHMS JanbHEWNX uccneaosanmin (11).

HauuoHanbHblii - MHCTUTYT  pa3BUTMS  30PaBOOXPAHEHNS
3cToHun B 2013 rogy nposen uccnenoBaHue B 06nacTu notpe-
ONeHMs 3HEPreTUIECKNX HaNUTKOB CPeay [ETei 1 MONOLEXH,
yyawmxes B 1-12 knaccax (B Bospacte ot 7 1o 19 net). Mo peaynb-
TaTam 1CCNenoBaHus 00HapyxeHo, 4o 43% ydatmxcsa 1-6 knac-
COB (B BO3pacTe 0T 7 oo 13 net) ynotpebnsinu sHepretTuyeckme
HaMMTKW Kak MAHIMYM pa3 B X3HW, a 2,2% y4aCTHUKOB UCCNEA0-
BaHMS YNOTPEONANN SHEPTETUYECKIE HANUTKM PErynspHo, bonee
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Tpex pa3 B Hegento. Mccnenosanne EBponerickoro areHTCTBa no
De30nacHOCTM nokasano, 4To B EBponeiickom coto3e 18% aeteit
B Bo3pacte 3-10 net n 68% noapoctkos (10-18 net) ynotpebns-
10T 3HepreTUyeckme Hanutku (12).

OCHOBHbIMM NOTPEOUTENSIMI SBNSKOTCS MONOAbIE MKOAN B
Bo3pacte 18-35 net (7).

CpenHee KONMYEeCTBO BLINUTOMO HANUTKa CPeay Tex, KTO yno-
TPEONAN SHEPreTMYECKNe HANMUTKM Kak MUHUMYM pa3 B HEmento,
pacnpeaenseTcs no BO3pacTHbIM rpynnam CReayowmMM 00pasoM:
324 mn - petn 7-13 net; 429 mn - netn 13-19 net; 536 Mn - yyawm-
ecs NPodeCcCoHaNbHbIX YL 1 413 Mn - CTyaeHTbI By30B (13).

[ns cpasHenus, B Monblue 44% yyalmxcs B Bo3pacte 12-
20 neT BLINMBAKOT OAHY NOpuMio (250 M) SHEPreTNYECKOro Ha-
nuTKa B AeHb, 12% - age nopuin (500 mn) n 2-3% - Tpn-veTsipe
nopLuv B fieHb (14).

Mo peaynbtatam uccnenosanus (15) npudmHamm ynotpe-
ONEHUS SHEPreTUKOB SBNSIOTCA: BKYC, Xax[a, OKa3blBaeMblii
3hdEKT 1 MHble NpuynHbl. Camas pacnpoCTPaHEHHas NpUYMHA
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ynotpe6nenms 3.H — 310 GaHanbHblit BKYC (46 %), manee xax-
Aa (23 %), oxupmaembiin addekT (22 %). B mpouecce B3pocneHus
CTYLEHTbI MEPECTaIoT ynoTpebnsTh SHEPreTUKM. 3TO KacaeTes kak
IOHOLLIEN, TaK M AEBYLLIEK.

[lo ceropHsILLHMX AHei onucaH cocTaB Hanbonee pacnpo-
CTPAHEHHBIX SHEPreTUYECKMX HaNMTKOB. ITO M3y4eHne nokasa-
710 4TO, U3 3HEPreTMyeckux HannuTok MMeHHo «BURN» copepxut
HanbonbLUEe KOANYECTBO KODENHA, YCUNEHHOTO TEOOPOMMHOM U
9KCTPaKTOM ryapaHbl, TaypiHa CUHTETUYECKOrO aHanora kopeu-
Ha, KOTOPbIA BONee AELLIEB W MIOKYPOHONAKTOHA, COOTBETCTBEH-
HO, TpeOyeT BONbLLE OCTOPOXHOCTY B NPUMEHEHNM (2).

3akno4eHne: B cOBpEMEHHBIX Hay4HbIX IMTEPATYpax HeLo-
CTAaTO4HO UCCNEAO0BaHLI BO3AENCTBIE HEPreTMYECKOr0 HannTka
COZePXaLLMA CUHTETUYECKNIA KodenH 6onee yem apyrve 3.H Ha
MOPGODYHKLMOHANbHBIE MBMEHEHWS BHYTPEHHIX OPraHoB, a Tak
Xe, Mano 1ccneaoBaHne 0 BO3AEMCTBME AAHHOMO HamuTka Ha
PENPOAYKTUBHbIE OPraHbl B PEMPOAYKTUBHOM W B rECTALMOHHOM
nepuoge.
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CPABHNTEAGHAS NAPAKTEPHCTHKA
WCEAEADBAHKI MATKH GENbIK GECTOPOAHIN
CAMOK KPHIC A0 H NOCAE AAKTEAGHOTD
IPAEMA JHEPTETHYECKOT HATWTKA

0.X UWAHKYNOBA, DSC, MPO®ECCOP
ILANXTUAPOBA,

M.X MY3AOGDAPOBA

Byxapckuin rocynapCTBEHHbI MELULMHCKNIA UHCTUTYT
nmeHn Ay Ann nbH Cuna

AHHOTaUuSa

HacTosias pabota NoCBALLEHA MCCNEA0BAHMIO BAMSHUS SHEPTETUYECKUX HAMWUTKOB HA MMCTOXMMIUYECKYIO
CTPYKTYPY MaTki Ha npumepe camok Oenbix 6eCnopoaHbix KpbIC. B KayecTBe MeTOA0B MCCNeaoBaHNS BbiOpaHa
okpacka peaktvsom LUnpda n nonoxmtensHas LUNK peakums cTpyktypa Matku nocne AAMTENbHOro npuéma
3HepreTUyYeckoro Hanutka. B pesynbtate NpPOBEOEHHOTO WCCNeaoBaHKst ObiNO BhISIBAEHO, YTO  MPOMCXOAMT
paspacTtaHie W yBenuyeHne konamyecto komnareHa lll Tvna. (PeTukynsipHble BONOKHA) B TKaHW MaTku Genbix
6ecnopoaHbIX KPbIC.

KnioueBble cnoBa: LLUWK peakums, peaktus LUndda, rmctoxmmuyeckoe WccnemnoBaHne, matka, Oenble
BecnopoaHble kpbickl, konnareH |l Tuna.

AHHOTaUMa

By TamkmkOT yprous OK 30TCM3 Kanamyluiapu MWUCOMMAA SHEPTeTVK MYUMAMKNAPHWHT 6adYafOHHUHT
TMCTOKVMEBWIA TY3WAMLLIMIA TabCUPWHY YpraHuwira Garuwnadrad. TaHnaHraH Tagkykot yeynnapy Wndod peaktvam
OunaH 6YsLL Ba 3HEPreTK MYMMAVKAAH Y30K MyLAAT MCTEBLMON KOAraHAaH KeNWH Ok 30TCK3 kanamyLunap 6avyagoHu
CTPYKTYpaCUHUHT mxobuin «LLINK peakuusicn». TagkukoT HaTuxacuaa 6ayanoH cTpykTypacuaa (Tykumanapuaa) i
TypLarv KonnareHHuHr (PeTvkynsap tonanap) Kynanviiym Ba MUKLOPW OPTULLW aHWKIAHAW. OK KanamyLuiapHUHT
6ayagoH.

Kanut cy3nap: «lUWK peakumscu», LLUndd peakTviBu, rMcTOKMMEBMIA TagkukoT, GayafoH, OK 30TCM3
kanamyLunap, Il Tn konnare.

Annotation

This work is devoted to the study of the effect of energy drinks on the histochemical structure of the uterus using
the example of female albino rats. The research methods chosen were staining with Schiff’s reagent and a positive
Schiff (PAS) reaction of the structure of the uterus after long-term use of an energy drink. As a result of the study, it
was revealed that there is a proliferation and an increase in the amount of type Il collagen. (Reticular fibers) in the
uterine tissue of white outbred rats..

Key words: Schiff (PAS) reaction, Schiff’s reagent, histochemical study, uterus, white mixed breed rats, type
Il collagen.
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AKTYanbHOCTb. JHEPreTMYecKkye HanuTk1 - 370 0COOBIN
TN ra3MPOBaHHBIX HAMKUTKOB, KOTOPbIE NMO3MLIMOHNPYIOTCS UX
NPOV3BOANTENSMM B KQYECTBE TAKOBbIX, KOTOPbIE MOBbILLIAIT
bU3NYECKYI0 aKTUBHOCTb W YYHLIAIOT MPOU3BOANTENBHOCTD
npu 1x ynotpebneHnn. Bnepsbie SHEPreTMyeckne HanuTKK
nosiBUNMCh Ha pbiHKe B 80-x ropax XX cronetus. Ocoboit no-
NYASPHOCTW HANUTKK AAHHOrO knacca npuobpenm B 2000-x
rogax XX| Beka, 0 4eM CBUAETENLCTBYET BO3POCLINE OOBEMBI
nponax [Malinauskas B.M n coasTopsl 2007 r].

OHEPreTMYeCcKMe HanuTKM COCTOST 13 AABHO M3BECT-
HbIX MeJMUMHE KOMMOHEHTOB. Tak, BCE 0e3 MCKMoYeHus
«3HEPreTukn» cogepxar KopenH. B npoMbILLNEHHOCTY ero
nosyyaioT Tpems cnocobamm: BbiAENEHNEM 13 XapeHbIX KO-
dbelHbix 3€peH, B koTopbix copepxutes 0,75 - 1,5% koden-
Ha; 9KCTPaKLMe N3 YaiHOM MbifK, T.e. NEPEMONOTHIX YarHbIX
NUCTbEB, comepxatmx 1,5 - 3,5% KodeunHa; akcTpakLmen n3
OPEXOB KOJbl, coaepKalLLyx 0kono 2% kodenHa. Kpome Toro,
OH MOXET OblTb MOMYYEH XUMUYECKM MYTEM M3 MOYEBOI
KUCNOTbI MU METUNMPOBAHMEM TEOBPOMUHA. VIMEHHO CUH-
TETUYECKNIA, 60ONee OeweBbid KOQENH 1 BKIKOYAIOT NPOM3-
BOAMTENN B COCTAB 3HEPreTnkoB. [Ipyroi KOMNOHEHT 3Hep-
FETUYECKNX KOKTEVNEN - TaypuH. HeKoTopble NPOM3BOAMTENN
£00aBNAIOT AKCTPAKT NINCTHEB MaTe, AaMuaHbl, TIMMOHHUKA
[,anbHEBOCTOHHOTO, KEHBLLEHS.

ECTb B «QHEpreTMke» 1 BUTAMUHbI, MEIOLLME HEMOCPes-
CTBEHHOE OTHOLLIEHWE K SHEPTETUYECKOMY 0OMEHY OpraH13ma;
ackopOuHoBasi kncnota, B1, B2, B3, B5, B6, B12, HnauuH. Mpu-
YeM HEeKOTOPbIE BUTaMUHbI BBEAEHBI B KOMMYECTBE HEOOXON-
MOV CYTO4YHOW [,O3bl B3POCIIOrO YE0BeKa, YT0 COBCEM HEMJo-
X0. B LienoM HazHaueHre 3T HanuTKOB - MOBBICKTb TOT CaMbliA
SHEPreTN4EeCKnin 0OMEH, XN3HEHHBIN TOHYC OPraH13ma.

lpuBLIKaHWE K SHEpreTkaM KPOEeTCs B CBOVWCTBAX UX OC-
HOBHOTO KOMMOHEHTA - KodewHa:

- bonblune n03bl KODENHA MOTYT MPUBECTY K UCTOLLEHUIO
HEPBHBbIX KNETOK.

- [eictBre kodenHa (kak v Apyrux NCUXoCTUMYMPYIO-
LLMX CPEACTB) B 3HAYUTENBHOMN CTENEHM 3aBMCUT OT TUMA BbIC-
LUEN HEPBHOM AEATENBHOCTM.

- KocbenH ocnabnsiet feicTBre CHOTBOPHBIX 1 HAPKOTK-
YeCKMX CPENCTB, MOBbLILLAET PEDAEKTOPHYI0 BO3OYAMMOCTb
CMUHHOMO MO3ra, BO30YXAAeT AbixaTesbHbli M COCYL0ABMra-
TENbHbIA LEHTPHI.

- CepaeyHas 0esTenbHOCTb MO BAMSHUEM KODENHA yCu-
JBAETCS, COKPALLEHNS MOKApAA CTAHOBATCS O0NIee MHTEH-
CVBHBLIMM 1 yHaLLAIOTCS.

B konuyecTse, comepxallemcst B 2-3 6aHO4Kax aHEPro-
TOHMKA, BbIMUTLIX B TEYEHWE KOPOTKOrO BPEMEHU, KODEMH
BbI3bIBaET OECMOKOMCTBO, GECCOHHULLY, Pa3apaxmTenbHOCTb
1 ToN0BHbIE 60K, BMECTE C TeM, XOTs 3TO ELLE He BNONHe [0-
ka3aHo, NoTpebneHne kodpemnHa B BLICOKMX [03aX B TEYEHNE
J0JrOr0 BPEMEHM MOXET BbI3blBaTh MLLEMMYECKYID O0NE3HDL
cepaua, NOBbILLEHHOE KPOBSHOE [ABMEHWE U HEKOTOpble
BPOXAEHHbIE fedeKTbl y NoToMCTBa. [TkadeHko A.B., Makos-
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kuHa .B. 2017 r].

OcTpoe oTpaBneHne KOPEeMHOM AAET PaHHUE CUMMTOMbI
aHopekcun, TPemMopa M ChyTaHHOCTb CO3HaHus. CunbHas
VHTOKCMKALMS MOXET BbI3BaTb JEAMPUIA, CyA0pOrk, Haaxe-
NYA0YKOBYIO U XENYA04KOBLIE TaxapUTMUM, TNOKATNEMMIO
1 TUNEePranKeMINto. XpOHMYECKMIA Npném BonbLumnx 103 Kode-
MHA MOXET MPVBECTU K HEPBO3HOCTM, PA3aPaXMTENBHOCTH,
THEBIMBOCTM, NMOCTOSAHHOMY TPEMOPY, MbILLEYHLIM NMOAEPU-
BaHWsM, OECCOHHMLIE U rneppednekcum. TaypuH - CUHTETU-
Yeckuii aHanor kodenHa, KoTopkii bonee AeLles n [o6aBns-
€TCS B 3HEPTeTUYECKIE HAMWUTKM B OFPOMHBIX KONMYECTBAX:

Kak n kodenH, TaypuH CnocoBCTBYET YAYYLIEHMIO SHEP-
reTNYeCKMX NPOLECCOB, 0AHAk0 6e30MacHOCTb TaypyHa AN
naumeHToB MONOXe 18 neT He yCTaHOBNEHA, TO €CTb BEPO-
STHOCTb MOBOYHBIX PEAKLMIA W €ro BAUSIHWE Ha MeTaboNN3M
HenpeackadyeMbl. BONbLIMHCTBO SKCMEPTHbIX 3aK/IOHYEHNIA
CMEeLManmCToB-MeanKOB OLHO3HAYHO YTBEPXAAIOT O nary6-
HOM BAUSIHAW NOAOOHBIX HAMKUTKOB Ha 3[10POBLE YenoBeka.
OpHako eAMHCTBEHHOE, Yero crneumanicTam 1 0BLecTBy Ha
CEeroAHALLIHNIA [eHb YAaNnoCh 40OUTLCS - 0093aTeNbHOE HaHe-
CeHune Ha GaHKkn Npeaynpexaalowmx Haanucen. Pag neene-
[0BaHWIA TakXe 0AHO3HAYHO FOBOPST O CBSA3M YNOTpebneHns
SHEPreTUYECKX HANMTKOB W Cabblx ankorofbHbIX HAMUTKOB
¢ Oy ayLLMM NPUCTPACTUEM K KPENKUM anKorofbHbIM HAmmTKa-
MU 1 TaK Ha3bIBAEMbIM «TsXeNbIM» HAPKOTUKAM.

3a0KyMEHTPOBAHbI MHOTOYMCAEHHBIE GakThl 000CTPE-
HWS| MCUXMATPUYECKNX 3a00NEBAHMI Y NNLL, 310ynoTPEOMB-
wux aHeprotoHukamm [Cerimele J.M 1 coas 2010 r]. B psae
CNy4aeB WX NpPUEM NaumeHTamy, CTpadaloLLMmM nunencu-
€i, CnposoLypoBan passuTie npunagkos [Yamada-Takeda
M 1 coaet 2019 r], B TOM uncie, B OGHOM Ciyyae, Ha GoHe
[BYxneTHero ux otcytcTams. Machado-Vieira R. et al. onuca-
N CNyYail PasBUTMS MaHMaKanbHOro anu3ona y 36-netHe-
ro 6onbHOro, CTpajatoLlero GUNoNSPHLIM PACCTPONCTBOM,
nocne ynotpebneHust um Tpex 6aHok «Red Bull» 3a HO4b
[Machado-Vieira R n coast 2001 r]. Cerimele J.M. et al. koH-
cTatnposany GakT pasBuTMS OCTPOrO NCMX03a Y NaLEHTa C
wusodpeHneit [Cerimele J.M u coagt. 2010 r].

OnacHocTb  ynoTpebneHnss K30bITOYHOTO  KONMYECTBA
SHEpPreTUYeCKMX HaNMTKOB 30POBLIMYA JIIOALMY B KOHTEKCTE
NCUXWNATPUYECKO NaToNOrMN NOLTBEPXKAAETCS CEAyIoLLM-
mu daktamu. lyadurai S.J., Chung S.S. 3agokymeHTpoBanu
anM30£, C NOSIBAEHNEM NPUCTYMNOB CYA0POr 6e3 Hannuns anu-
nencuun B aHamHe3e [lyadurai S.J. n coaet. 2007 r.]. A Goruglu
Y. et al. onucanu cnyyai pa3suTMS OCTPOro MNCKx03a y MOno-
J0r0 YeNnoBeka, He MMEBLLEro A0 3TOr0 NCUXMATPUYECKOrO
aHamHe3a [Goruglu Y n coast. 2014 r.].

Tak, Vivekanandarajah A. et al. [Vivekanandarajah A n co-
asT. 2011 r.] onucanu cayyai 0CTPOro renatuta y 22-neTHen
AEBYLLKW, yNOTPEONSBLLEN eXeaHEBHO Ha NPOTSKEHUN ABYX
Hegenb okono 10 6aHOK HanuTKa B EHb (TOProeas Mapka He
ykasaHa). B Tom xe rogy Apestegui C.A. et al. [Apestegui C.A
1 coast. 2011 r.] onucanu cnyyai XonecTaTnieckoro renatuTa
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y NaLMEHTa C MEPECAXEHHON NEYEHbIO, BbIMMBLLErO B TEYe-
Hve Tpex aHeit 15 6aHok «Red Bull». B 060mx ciyyasx aBTopbl
LUMTUPYEMbIX NyONMKaLMA CBA3anM renatoTOKCUYHOCTb Ha-
MITKOB C BbICOKMM COAEPXAHNEM B HUX BUTamMmHa B3.

Llenb nccnenoBanms. Onpenenntb BAMSHUE AANTENBHOMO
ynoTpebneHns SHEPreTMHECKMX HANMUTKOB HA FCTOXUMIYE-
CKYIO CTPYKTYPY MaTtkiu y camok 6enblx 6ecrnopoaHbIX KpbIC,
1CNoNL3ys MeTOAbl OKpacku peakTnsom LLndda n nonoxu-
TensHom LK peakuym.

Martepuansl v MeTofbl UccnefoBaHus.  [ng nposene-
HWS MccnenoBaHuiAi Obim O0TOGPaHbl Oenble HepOoXaBLLIME
KpbICbI-CaMK1 B BO3pacTe 5-6 mecaues maccon 130-140
. 5-6-mMecayHbIx Oenbix 6ecrnopoaHbiX KpbiC comepXani B
CTaHAAPTHbIX YCNOBMSIX BUBAPUS C OTHOCUTENbHOW BNAXHO-
cTbio (50-60%), Temnepatypoit (19-22°C) 1 CBETOBbIM PeXU-
MOM (12 4acOB TEMHOTbI 1 12 YacoB CBETA).

B uensx npodunakTuky MHOEKLMOHHLIX 3a00NEBaHMUI B
BMBaPUK 11 0OECNEYEHUS X OTCYTCTBUS MHPEKLIMOHHBIX 3a-
OoneBaHuii n1abopaTopHbIX XMBOTHbIX MOMELLAIM HA KapaH-
TWH Ha 21 OeHb 1 Habnganu B TeYEHUEe 9TUX OHe, u3me-
PANN Y HIX TEMNEPATYPY W MPOBEPSIN BEC HECKONBKO pa3 B
TeYeHne aTux aHen. MpupocT oTcnexmsancs. B 1ot nepuop
Y HIX He HabMoaanoCh HUKAaKMX CUMNTOMOB 3a00NEBaHUS,
Temneparypa Gbina B npegenax Hopmbl (38,5-39,5°C), Ha-
PYLUEHMIA anneTuTa 1 APYruX BHELLUHUX U3MEHEHWIA HE BbISIB-
neHo. Ha 10-e CyTKM XMBOTHbIX BbIBOAWAN U3 SKCEPUMEHTA
nog, abupHLIM HApPKO30M C COOMIOAEHEM NPaBuN 3BTaHa-
31K 1 OCYLLECTBASAN 3a60pP ayTOMCUIAHOTO Matepuana ans
NoCnesylowero rnmcTonornyeckoro UCCneaoBaHus (TOHKWIA
KULLIEYHMK). AYTONCUIHBIA MaTepuan Mapkuposam, GUKCH-
poeaam B 10% Hom 3abydepeHHoM dopmanvHe 1 noasep-
rann rucTonorM4eCKOMy UCCIEA0BAHMIO C MCMOMb30BAHNEM
OOLLENPUHSTBIX TUCTONOTMYECKMX METOAMK. [ns n3yyeHns
MOPdONOrMYecknx nokasarenein OpraHoB NabopaTopHbIX
XMBOTHbIX MPUMEHSIINCL METOAbl WMCCNEA0BaHUS, LIMPO-
KO WMCMONb3yeMble B AKCMEPUMEHTANbHBIX MCCNEA0BaHMSX
(aHaTOMMYeCKkoe mpenapuposaHue). Bce ructonormnyeckme
npenapartbl NPOCMATPMBanM C MOMOLLbIO TPUHOKYASPHOIO
mukpockona HL-19 (KuTait) ¢ nporpaMmMHbIM 06ecneyeHnem.
Cpe3bl okpatumsani peaktneom LUndda.

Pe3synbTat 1 0bcyxaeHns. Matka KpbiCbl B CBOEM CTPOe-
HWUM MMEET NnapHble pora, ABOMHbIE TENO M WenKy. MaToyHble
pora CcpacTalTca B KayaanbHOM HanpasnieHun, hbopmmpys
TENO U LWEVAKY, HO X NONOCTU OCTAKOTCS OTAENEHHBIMI Jpyr
OT Apyra NeperopozKoii 1 OTKPLIBAKOTCS BO BNAraiLLE ABYMS
CaMOCTOSTENbHbIMM OTBEPCTUSMU. CnemyeT OTMETUTD, YTO B
OCHOBHbIX Y4€0HbIX NOCOOMAX NO BETEPUHAPUM U MOHOrPa-
dusx no GUoNorvMK PasBUTMS Yy KPbIC, COMMAcHO OCHOBHOM
knaccudukaum MaTok, NOCNESHIO ONUCHIBAIOT Kak ABY-
PasmeNbHYIo, YTO 03HAYAET CAMSHME Ten ¢ 00pa30BaHNEM
O[HOTO LUeeyHoro oTBepcTHs. Mpn KOMMNEKCHOM M3Yy4eHUm
[,@aHHOr0 BOMPOCA CTAHOBUTCS ICHO, Y4TO MaTKy KpbIC Criefy-
€T OTHECTW K ABOVHOIA. Teno matku NpeacTaBaseT coboi He-

pasfeneHHbIN y4acToK MEXAY poramu 1 Wweikoi matku. OHO
pacnonoXeHo B OPIOLLHONM MONOCTN [OPCanbHEE MOYEBOMO
My3bIpsi U BEHTPasbHEE NPAMOiA Kuwiku. LLeka matku npes-
CTaBAsET COO0V HEOONBLLOV TONCTOCTEHHbIA Y4ACTOK MEX.Y
TEIOM MATKM W BnaranuiLem. B Heil BbILeNsioT BnaranmiLHyio
W HaZLBNAraNNLLHYIO YacTu.

[Mpu rMCTONOrMYEckKoM UCCNER0BaHNN YCTaHOBIEHO, YTO
CTEHKa POroB, TeNna 1 LWEVKX MaTkn COCTOUT M3 Tpex 06010-
yek: SHOOMETPUS (CIM3KCTON), MUOMETPUS (MbILLEYHON) 1
nepumeTpus (ceposHoin) (puc. 1).

POMHOM KPbIChI 40 AMTENBHOTO YNOTPEONEHNS SHEPreTH-
yeckmx HanuTkoB (Hopma) Okpacka peakTusom LLUndda n
rematokcunmH. Yeenudyenue 10x20. 1- aHgomeTpuit; 2- cob-
CTBEHHAs NIaCTHKA CIM3NCTOR 060104KM (CTPOMA 3HAOME-
Tpus); 3- MaTO4HbIE Xenesbl; 4- MbILLEYHBIA CNO.

Cnuauctas obonoyka obpasyeT penbed B BUAE CKNAOOK,
KOTOPbIA CTAHOBKTCA ellle 60nee BbIPaKEHHbIM B Lieike. 06-
pa30BaH 3HAOMETPUI ABYMS CNOSIMU (NNACTUHKAMM) AnUTENN-
ANbHOM 1 COOCTBEHHOW. dnuTeNManbHas NnacTuka npeacTas-
NeHa OJHOCNOMHBIM MPU3MATUHECKIM SMUTENNEM, Y4aCTKaMK
MHOrOpsiAHLIM. B cOCTaBe anuTenus onpenensiotcs pecHUTYa-
ThIE 1 XXENe3ncTble, a Takxe OasanbHble KNeTk. SNUTENNIA MaT-
K1 y4acTByeT B 00pa30BaHNM Xene3, KOTOpble UMEOT MOPdO-
NOTMYECKIE OTAINYMS B TENE U LLeKe. Tak, B TENe MaTku yCTbsl
Xene3 LUMpoKve 1 rybokue, ManopasBeTBNEHHbIE; B LLEKe
MaTku 6onee KOPOTKME, a KOHLLEBbIE OTAEbl PA3BETBAEHHbIE.

Puc 2 Mopdonornyeckoe CTpOeHne MaTku (MUOMETPWIA)
6enoit 6eCnopoLHOIA KPbICH! A0 AUTENLHOMO YNoTpebneHns
SHepreTMyecknx HamuTkoB (Hopma) Okpacka peakTMBOM
Wndda n remarokeunuH. Yeennuenne 10x20. 1- rnamkue
MbILLILLbI; 2- LMPKYASPHBIE MBILLLI.
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MuomeTpuin maTkn Besibix 6eCnopOaHbIX KPbIC, TakxXe
KaK W'y Opyrix MiekonuTaiowmx, 00pa3oBaH nmyykamu mag-
KOV MbILUEYHOM TKaHW, OTAENEHHBLIMU APYT OT Apyra MPOCA0N-
Kammn pbIXNON BONOKHACTON TkaHW. C MOMOLLbIO MMMYHOM-
CTOXMMU-4€CKOTO UCCNEeLOBaHNs MATKW YCTAHOBEHO, YTO B
porax 1 Tefie MMOMETPUIA COCTOUT W3 TPEX CNOEB: BHYTPEH-
Hero (NoacnMaucToro), 06Pa30BaHHOTO  LIMPKYNSAPHOOPK-
EHTMPOBAHHLIMIA MWO-LIUTaMW; CPEAHero (COCYAMcToro) C
HEOOMbLWINM KONMMYECTBOM KOCOOPUEHTUPOBAHHBIX aAKMX
MWUOLMTOB; HAPYXHOro (HaLCOCYAMCTOr0) C KNETKaMUKOCO-
MPOAONLHOTO HanpaefeHna (puc. 2). MHOTMMK yYeHbIMKM B
MUOMETPUM ONMCaHO BCero Aga cnos [marones, M. A 1977 1]
B kaynanbHOM HanpaeneHuy MeauanbHble CTEHKM mpa-
BOIO 11 IEBOTO POrOB MATKM CAMBAIOTCS. YYACTOK CAMSHIS Xa-
pakKTepu3yeTcs 0ObEOMHEHNEM HAPYXHOWA 0B0NOYKM nepu-
METPYS 1 4aCTV MUOMETPUS, @ UMEHHO €ro HafCOCYLUCTOr0
1 COCYAMCTOro Cnoes. Takum 06pa3oM, B HUXKXHEM CETMEHTE
bopmupyeTCs CpeayHHas Neperopoaka, Pasaenaiowas nge
MOAOCTY HEYETKO BLIPAXEHHOTO Tena U Lwenkn matkn. Cpe-
OVHHas Meperopogka B CBOEM CTPOEeHWK 06pa3oBaHa dH-
LOMETPUEM M MUOMETPUEM. [Tpn 3TOM MUOMETPUI B CBOEM
CTPOEHUU UMEET NOACNN3NCTBIE CIOU U ELIHbIA COCYANCTbIA
cnoit. CocymmcThliA cnoi 6onee BbpaxeH B TeNe.

b I'\ pa T BT 1 = i)
Puc 3 Mopdonoruyeckoe CTpoeHne matku 6enoin
6ecnopoaHoi KPLICH NOCAE ANUTENLHOMO YNOTPEDNEHMS
3HepreTnyeckux HanuTkoB. Okpacka peakTveom LLndda
1 remarokcunmH. MonoxutensHas LUMK-peakupms Ha TkaHb
matku Yeenudenue 10x20. 1- pa3pactaHue n yBennyeHmne
konudyecTBa konnarexa lll Tuna. (PeTnkynspHbsle BONOKHA).
Ha (puc 3) xenTbiM LBETOM 00BEAEHBI PaHybl MYKOMO-
nmcaxapuaoB (rMMKO3aMMHIMKAHOB) BXOAALMX B COCTaB
KOJIIareHa 1 4aioT noNoXuTENbHYI0 peakuyio Ha LLUNK.
LMK nnn PAS-peakums — Ka4eCTBEHHAs peakLys Ha ab-
aerngpl.

LLINK — peakums Hecneuydmryeckas. BaauMmogencrame Co MHOMMMI BELLIECTBAMM CIIOXHO B CUNY MX YHUKaIbHOTO CTPOEHMS.
KynauHr npuBoAMT CNMCOK BELLECTB, KOTOPLIE OKPaLLMBaAlOTCS MeToaoM PAS:

+ CKOMNeHns akTMHOMULIETOB.

+ basanbHble MeMOpaHI.

* Xpa,

* Llepebpo3apl.

+ KonnareH apeonsipHoii CoeaMHUTENBHON TKaHM.
+ CocTaBHblE MMNUIbI.

* [IKoreH.

+ KepasuH (6onesHb owwue).

* [loyeyHble TpyBOoUKHU.

+ [paHyNbl MEraKkapuoLMTOB.

* MyumHbI:

— KULLIEYHOrO TPakTa,

— MencuHOBLIX Xenes,

— XEenes LUEenKn MaTku,

— CITIOHHBIX Xenes,

— KOHbIOHKTMBA,

— BPOHXUANbHbIE XENE3HI,

— QONNMKYNbI U KUCThI ANYHMKA,
— CEKpPET NPOCTaTUYECKIX Xenes,
— aMUnonaHbIE TeNbLA.

+ Kancyna xpycranuka rnasa.
+ [TaHKpeaTnyeckme 3MMOreHHbIE rpaHysbl.

+ Gochonmnuapl.

* B-knetkn runogmsa.

* [oYeyHble rmannHoBbIE CENKK.
+ [Tanoyku ceTyartku rnasa.

+ Tenbua Pyccenns.

+ Kpaxman.

+ Konnowa WyToBUAHOW XeNesbl.

* [panynbl kneTok MaHeTa (KPbIChl, FBUHEACKME CBUHBU, KPOSUKMN).

[MMKO3aMMHOMKaHbI, (BXOASLWIME B COCTAaB KOAnareHa)
MyKononmcaxapuasl (0T naT. mucus — CNn3b) — YrneBoaHas
4acTb NMPOTEOrNNKAHOB, NONMCcaxapuipl, B COCTAB KOTOPbIX
BXOAST amMMHOCaxapa-rekco3amuHbl. B opraHuame rmkosa-
MUHOTIKaHbI KOBAIBHTHO CBS3aHbl C OENKOBOI YaCTbiO MPO-
TEOrMKAHOB M B CBODOAHOM Buae He BcTpevarotcst. Cpea-
Has 000N04Ka LeiKK MaTKi 0Opa3oBaHa NPEUMYLLIECTBEHHO

MAOTHOM HEO(OPMAEHHON BOAOKHWUCTON COEAMHUTENBHON
TKaHbIO, rae BeAYyLIUM PYHKLMOHANbHBIM TKAHEBbIM 3NIEMEH-
TOM SBNSIETCSH MEXKNETOYHOE BELUECTBO C €ro BONOKHUCTON
4aCTbt0. IMMYHOMMCTOXMMIYECKOE TUMMPOBAHME KONNAreHoB
[, 1, 1ll, IV, VIIl T7vnoB nokasano, Y4To MakcumanbHas nonoxu-
TenbHas akcnpeccus onpegensetcs K |, Il v IV Tunam Hesa-
BMCMMO OT AieTopoaHoro Bo3pacta [ 0. B Mpuropbesa 2018 1]
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Puc 4 Mopdonorinyeckoe CTpoeHue matku 6enon
6ecnopoLHON KpbICkl NOCAE ANNTENLHOMO YyNoTpebneHus
3HepreTuyeckmx HanutkoB. Okpacka peaktueom LLUndda

1 rematokcuamH. MonoxumtensHas LUVK-peakuys Ha TkaHb
marki YBenuyerne 10x20. ==lim. paspacTaHiie 1 yBennye-
Hve konnyecTBa konnareHa lll Tuna. (PeTvkynspHble BOMOK-

Ha). MeTannasus SNUTENNS 3HA0TENNANBHOIO CNOS.
(Puc 4) Mocne panTtensbHOro ynoTpebnexus aHepreTiye-
CKMX HannTKOB y Genoii 6ecnopofHON KpbiCkl HabMoaaeTcs
3HAUYMTENBHOE M3MEHEHME B MOPQONOrNYECKOM CTPOEHUM
matku. lMpm okpacke peaktmeom LLndda n remMatokCuaMHoM
11 MOCNeayloLemM YBenM4eHn n3obpaxeHus, bbina obHapy-

xeHa nonoxwtensHas LLUMK-peakups Ha TkaHb Matkn. 310
CBWOETENbCTBYET O Pa3pacTaHni 1 YBENYEHUM KONNYECTBA
konnareHa Il Tvna, KOTOPbLIA NPEACTABNEH PETUKYNSPHBIMU
BonokHamu. KonnareH Il Tuna SBnsieTcs KAo4eBbIM 31EMEH-
TOM B CTPOEHWUW COEOMHUTENBHON TKAHN W €r0 YBEANYEHNE
MOXET YKa3blBaTb HA NPOLECCH hrbpo3a n PeEMOAENNPOBa-
HWa TkaHW. Kpome Toro, Takxe Oblna 06HapyxeHa MeTtanna-
3119 ANUTENNS SHAOTENMANBHOIO Cnost Matku. MeTannasus -
370 NPOLECC, NPU KOTOPOM OfMH TUM KNETOK NPEBPALLAETCS
B IPYron TN KNEeToK. B aaHHOM ciyyae, anuTenuin sHooTe-
JIMANbHOrO CNost MaTky NpeTepren N3MeHeHMs, BO3MOXHO,
Kak aflanTUBHbIA OTBET Ha AJNTESIbHOE BO3LENCTBIE 3HEp-
FeTUYECKMX HANMTKOB. ATV M3MEHEHMS B MOP(ONOrYECKOM
CTPOEHMM MATKM YKa3bIBAIOT HA NOTEHLMANbHbIE MATONOrnye-
CKME NPOLIECCHI, KOTOPbIE MOTYT ObiTb CBS3aHbI C AUTENb-
HbIM MOTPEONEHNEM SHEPrETUYECKUX HAMKUTKOB W TpebytoT
JANbHELLEr0 N3YYEHUS U BHUMAHUS.

[Tyykn BONOKOH, 3kcnpeccupyowme Konnarexs | u il
TMNOB, B LUEMKE MaTKM UMEKT pa3HOHANPaBAEHHbIA XOf
(Pnc.5). laHHble Tvnbl KONareHoB OTHOCATCS K Knaccy ou-
OpnnnoobpasyioLLyX, KOTOPLIE Y4aCTBYIOT B 0Opa30BaHUK
CTPOMbI NAPEHXMMATO3HbIX OPraHOB, UCMbITLIBAIOLLMX NOCTO-
SHHYIO UJIN NEPUOLMYECKYI0 MEXaHWNYECKYIO Harpysky [Bode,
Michaela 2000 r.]. ¥iMeHHO npu GepPEMEHHOCTY LLIeika MaTKy
peannayeT CBOIO0 ONOPHO-MEXAHNYECKYI0 QYHKLMIO.

Puc 5 Mopdonoruyeckoe cTpoeHune matku 6enoit 6ecropofHoi KpbiChl NOCNE AMTENBHOIO YNoTpeOeHNs aHepreThye-
ckux HanmTkoB. Okpacka peaktneom LLUndda n rematokcuamH. MonoxutensHas LUNK-peakums Ha TkaHb MaTkn YBENNYEHME
10x20. ™= pa3pacTaHyie 1 yBenuueHue konnyectsa konnarena lll Tuna. (PeTikynsipHble BOOKHA).

Pe3ynbtat U 06cyxaeHus. Peaynstatbl 1 06CYXAEHMS
JaHHOMO MCCNEeNOBaHNS MOKA3bIBAIOT, YTO AJMUTENLHOE YMo-
TPeDAEHNE SHEPreTUYECKMX HANMTKOB Y 6enoii 6ecnopoaHoN
KPbIChI BbI3bIBAET 3HAYUTESIbHBIE U3MEHEHNS B MOPOONOTnye-
CKOM CTpOeHun maTku. O6HapyXeHHOE pa3pacTaHue v yBenu-
YeHue konuyecTsa konnarena lll Tuna, npeacTaBneHHoro pe-
TUKYNSPHBIMW BONOKHAMW, YKa3blBaeT Ha npoLeccs hprnbposa
1 PEMOAENMPOBaHUS TKaHU. ITO MOXET ObITb CBA3AHO C MO-
TEHLMabHBIMU NATONOMMYECKUMU USMEHEHVSIMI B MATKe.

Kpome Toro, 06HapyxeHHas MeTannasvs anuTenus oH-
JOTeNNanbHOro Cost MaTku yKasblBaeT Ha MPOLLECChI, Npu

KOTOPbIX OAMH TUM KNETOK MPeBpaLlaeTcs B APYrov Tvn
KneTok. B gaHHOM cnydae, 3TO MOrNO ObiTb afanTVBHbLIM
OTBETOM Ha A IMTENBHOE BO3OEVICTBME SHEPreTUHECKMX Ha-
MUTKOB.

OOLLMiA BbIBOA, 3aKO4AETCS B TOM, YTO [A/IMTENLHOE YO~
TpebneHne 3HepreTM4eckx HaNMTKOB MOXET Bbl3bIBaTh Na-
TONOMMYECKNE N3MEHEHMS B MOPDONOrM MaTKK, Takme Kak
$1bPO3 1 MeTannasns. IT1 pesynbTatsl NOAYEPKMBALOT He-
00X0AMMOCTb AaNbHENLLIEro U3y4eHs v BHUMaHMS K Noboy-
HbIM 3P dekTam NoTpedneHns IHePreTUHECKMX HaNMTKOB Ha
OpraH13m PenpoayKTUBHON CUCTEMbI XEHLLH.
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PAHHEE BbIABAEHHE CHHAPOMA
NPEXAEBPEMEHHON HEAOCTATOYHOCTA
AHYRMKOE Y KEHULH
PENPOYKTHBHOID BO3PACTA

TalUKeHTCKIiA FOCYAAPCTBEHHbIA MEAULMHCKNIA YHUBEPCUTET

Annotatsiya

Tuxumdonlar yetishmovchiligi (sindromi) — bu reproduktiv yoshdagi ayollarda tuxumdon funksiyasining
muddatidan oldin pasayishi bilan kechadigan patologik holat bo‘lib, hayz siklining buzilishi, jinsiy gormonlar darajasining
kamayishi va bepushtlikka olib keladi. Ushbu tadgigotning magsadi — tuxumdonlar yetishmovchiligi sindromining
diagnostik mezonlari va uni erta aniglash usullarini klinik-laborator va instrumental ma’lumotlar asosida o‘rganishdan
iborat edi. Tadgigot doirasida reproduktiv funksiyasi buzilgan ayollarda antimyuller gormoni, follikulostimullovchi va
lyuteinlashtiruvchi gormonlar darajasi aniglanib, ultratovush tekshiruvi yordamida antral follikulalar soni baholandi.
Natijalar shuni ko‘rsatdiki, antimyuller gormoni darajasining va antral follikulalar sonining kamayishi bilan birga,
follikulostimullovchi gormon  darajasining oshishi tuxumdonlar yetishmovchiligi sindromining ishonchli markeri
hisoblanadi. Bundan tashqari, sindrom patogenezida genetik va autoimmun omillarning muhim roli aniglandi. Olingan
ma’lumotlar bunday patologiyani erta aniglash va bemorlarni kompleks yondashuv asosida yuritish zarurligini tasdiglaydi.
Bu esa 0'z vagtida gormonal o‘rinbosar terapiyasini boshlash hamda tug'‘ish gobiliyatini saglab golish imkonini beradi.
Ushbu ish tuxumdonlar yetishmovchiligi bilan og‘rigan ayollarni go‘llab-quvvatlashda tibbiyotning turli sohalari o‘rtasida
hamkorlik va psixoemotsional yordam ko ‘rsatish muhimligini ta’kidlaydi.

Kalit so‘zlar: tuxumdonlar yetishmovchiligi, AMH, reproduktiv yosh, erta tashxis

AHHOTaLMS

Pesiome. CuHOpoM UCTOLLEHHBIX auyHMkoB (CUA) npenctaenset coOOA MaTonorM4eckoe COCTOSHME,
XapaKTEPU3YIOLLEECS MPEXAEBPEMEHHBIM CHIKEHMEM DYHKLMM SUYHUKOB Y XEHLUMH PENPOLYKTMBHOMO BO3pacTa,
YTO BEAET K HAPYLIEHMIO MEHCTPYANbHOMO LMKNA, CHUXEHMIO YPOBHS MOMOBBIX FOPMOHOB W Becnnoanto. Lienbio
NAHHOrO MCCNen0BaHus ObiNO N3y4eHWe AMArHOCTUYECKNX KPUTEPUEB 1 METOLOB PAHHEr0 BbIBEHMS CUHOPOMA
WCTOLLIEHHBIX IMYHNKOB HA OCHOBE KNIMHWKO-Nab0oPaTOPHbIX M MHCTPYMEHTaMbHbIX IaHHbIX. B paboTe npoBeeH aHanms
FOPMOHANBHOMO MPOGUASR, BKNKOYAs ONPeAeNneHne YPOBHS aHTUMIONIEPOBA FOPMOHA, GONMKYNOCTUMYNNPYIOLLErO
W NIOTEMHN3MPYIOLLLEr0 FOPMOHOB, @ TakXe OLEHKA KONMYEeCTBa aHTPanbHbIX GONNNKYNIOB METOLOM YNbTPA3BYKOBOTO
NCCNEA0BAHNS Y XEHLLMH C MPU3HAKaMM HaPYLLEHWIA PENPOAYKTUBHOM GyHKLMW. Pe3ynbTaTbl NoKasau, YT0 CHUKEHME
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YPOBHS QHTVMIONNEPOBA FOPMOHA U KOMMYECTBA aHTPaNbHBIX GONNNKYNIOB B COYETAHIM C MOBbILIEHUEM
YPOBHS GONMKYNOCTAMYNMPYIOLLEr0 FOPMOHa SBNSIETCS JOCTOBEPHBIM MAPKEPOM CUHAPOMA UCTOLLEHHBIX
AMYHMKOB. Kpome TOro, BbifiBNIEHA 3HAYMMas POfib FEHETUYECKIX U ayTOUMMYHHbIX GaKTOPOB B NaTOreHese
[IAHHOrO CuHApOMA. onyyeHHble [aHHble MOATBEPXAAIOT HEOOXOAMMOCTb KOMMNEKCHOrO MOAXoda K
PaHHei I1arHoCTUKE 11 BeAEHMIO NALIMEHTOK C IaHHON NATONOrMEN, YTO NO3BONISIET CBOEBPEMEHHO HaYaTb
3aMECTUTENbHYI0 FTOPMOHAIbHYIO TEPANMI0 N PACCMOTPETL BAPUaHThI COXPaHeHUs GepTunbHoCTU. Pabota
MOM4EPKMBAET BAXHOCTb MEXAMCLMMNINHAPHOTO B3aUMOEACTBUS U NCUXOIMOLIMOHANBHOM NOAAEPXKKN
XEHLLVH, CTPAAAIOLLMX OT CUHAPOMA UCTOLLEHHBIX SINYHIKOB.

KnioueBble CnoBa: CUHAPOM UCTOLLEHHBIX SIMYHIKOB, aHTUMIONTIEPOB FOPMOH, OBapUasbHbIil PE3ePB,
PENPOAYKTUBHbINA BO3PACT, PaHHA ANarHOCTHKA. .

Annotation

Abstract Premature Ovarian Insufficiency (POI) is a pathological condition characterized by an early
decline in ovarian function in women of reproductive age, leading to menstrual irregularities, decreased
levels of sex hormones, and infertility. The aim of this study was to investigate the diagnostic criteria and
methods for the early detection of POI based on clinical, laboratory, and instrumental data. The study
included an analysis of the hormonal profile, including the measurement of anti-Miillerian hormone (AMH),
follicle-stimulating hormone (FSH), and luteinizing hormone (LH), as well as an assessment of the antral
follicle count using ultrasound in women with signs of reproductive dysfunction. The results showed that a
decreased level of AMH and a reduced number of antral follicles, in combination with elevated FSH levels, are
reliable markers of POI. In addition, the significant role of genetic and autoimmune factors in the pathogenesis
of this syndrome was identified. The findings confirm the necessity of a comprehensive approach to the
early diagnosis and management of patients with this pathology, which allows for the timely initiation of
hormone replacement therapy and consideration of fertility preservation options. The study emphasizes the
importance of interdisciplinary collaboration and psychoemotional support for women affected by premature
ovarian insufficiency.

Key words: ovarian insufficiency, AMH, reproductive age, early diagnosis.
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AkTyanbHOCTb. CWHOPOM  MCTOLLEHHBIX SWYHWUKOB
(CUNH), Takke M3BECTHBIN Kak MPEXAEBPEMEHHAs HEOO-
CTaTO4YHOCTb YHKLMWN SMYHWUKOB MW NPEXAEBPEMEHHAs
oBapuanbHas HEA0CTAaTOYHOCTb, NpPeAcTaBnseT Ccoboi
KJIMHUYECKOE COCTOSHWE, XapaKTepuayIoLLeecs Npexzaes-
PEMEHHBIM CHUXEHNEM U MOJHOW YyTPATON QYHKLMM A1y~
HVKOB Y XEHLLVH PEnpPOAYKTMBHOrO Bo3pacta — Ao 40 ner.
B oCHOBe NaTonormMu NexuT yMeHbLIEHWE OBapUasibHOro
PEe3epBa, YT0 NPMBOOMT K aMEHOPee, rMNoacTPOreHn3my,
HapPYLWEHNIO MEHCTPYANIbHOMO LKA 1, Kak cneacreue, K
Becnnogmio. PacnpocTpaHeEHHOCTb CUHAPOMA COCTaBASIET
0K0n0 1% Cpeam XeHLMH PENPOLYKTVBHOMO BO3PACTa, YTO
JlenaeT 3Ty NaToNoruio akTyanbHOM Npobnemoi CoBpeMeH-
HOW rMHEKonorM 1 penpogyktonoruu [1, 6].

CeoeBpeMeHHas guarHoctuka CUA nmeet pewatoulee
3Ha4YeHve AN NPefoTBPALLEHNS OCNOXHEHWIA, CBA3AHHbIX
C MMMO3CTPOreHN3MOM — TakMX Kak OCTEONOPO3, CEPAeY-
HO-COCYAMCTbIE 3a00NeBaHNS, YXYALIEHNE KayecTBa Xu3-
HW, @ TaKkxe 4S9 COXPaHeHWUs PEnPOLYKTUBHOMO MOTEHLY-
ana naumeHTok. HecMoTps Ha 3HaYMTENbHbLIN NPOrpecc B
06nacTvi penpoayKTUBHOW MEANLMHDI, PAHHSIS ANArHOCTU-
Ka OCTaeTCsi CNOXHON 3aJayeit u3-3a OTCYTCTBMS Cheuu-
OUYECKMX KITMHUYECKUX MPOSIBNIEHUA HA PaHHWX CTaamsax
3a00n€eBaHNs 1 HEOLHOPOAHOCTM nmaToreHesa. B cBssm ¢
9TUM CyLLECTBYET HeoOX0AMMOCTbL pa3paboTku 1 BHeLpe-
HWUSI BbICOKOYYBCTBUTENBHBIX 1 MHGOPMATUBHBIX METOLOB
AMArHOCTWKK, CMOCOOHbIX BbIIBASTb M3MEHEHUS QYHKLMN
SNYHUKOB A0 NOSIBNEHUS BbIPAKEHHbIX KAWHUYECKNX CUM-
nTomoB [3, 5].

B nocnepHue rogpl 60ONbLIOE BHUMAHWE YOENSeTcs
ONpPeAeneHnio GUOXMMMYECKIX MapKEPOB OBapKaNbHOMO
pe3epBa, Cpean KOTOPbIX aHTUMIONNEPOB rOPMOH (AMI)
3aHMMAET KJIo4eByto nosmumio. AMIT npogyumpyeTcs rpa-
HYNe3HbIMM KneTkamu Menkux GONAVKYNIOB 1 OTPaXaET KO-
JIMY4ECTBO DONNMKYASPHOrO 3anaca SUYHUKOB. CHUXEHMe
ypoBHs AMI™ CBMIETENbCTBYET O UCTOLLEHMM OBapMasibHO-
ro pesepea U SBISIETCS OLHUM U3 PaHHUX Npu3Hakos CU4.
OZHOBPEMEHHO aHanM3 ypoBHEN GOMMKYIOCTUMYINPYIO-
Lwero ropmoHa (PCI) n niotenHuanpytoLLero ropmoHa (J1),
a TaKXe ynbTpa3BykoBasi OLEHKA KONMMYECTBA aHTPaNbHbIX
bonnrkynoB LONONHAKT KOMMIEKCHOE 06CNeaoBaHune W
MOBBILLAIOT TOYHOCTb ANArHoCTUkK [2, 7, 12].

MatoreHe3 CUA siBnseTcs MHOrOGaKTOPHLIM 1 BK/OYa-
€T reHeTuyeckre, ayTOMMMYHHbIE, TOKCUYECKME, MHDEKLM-
OHHble U iatrogenic dakTopbl. [eHETUYECKMEe aHOMaNuK, B
4aCTHOCTM MyTaLum 1 npemyTaumn reHa FMR1, mo3anyHble
KapuoTWIbl, UrPaIT BaXHYIO POJib B GOPMUPOBAHUN CUH-
[pOMa Yy 4acCT¥ NaLMeHTOK. AyTOMMMYHHbIE NPOLECCHI Tak-
€ MOrYT Bbl3blBaTb NOBPEXAEHNE ANYHUKOB, YTO TPEOYET
VHTErpaLym MMMYHOI0rMYECKOr0 CKPUHUHIA B AUArHOCTY-
yeckuin anroput™ [4, 11].

Kpome meamumHckux acnektoB, CUA okasbiBaeT 3Ha-
YWTENIbHOE BAWSHME HA MCKUXO3MOLWMOHANBHOE COCTOSHME
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XEHLLVH, BbI3biBas Pa3BUTHE TPEBOXHbIX U AENPECCUBHBIX
PaCCTPOWCTB, 4TO CYLLECTBEHHO CHUXAET KAYeCTBO XM3HY
1 TpebyeT MexanNCcLMNANHAPHOIO NOAX0Aa K neyeHunto [9].

Lenb nccnepoBanus. Llenbio JaHHOMO MCCnegoBaHus
SIBNSETCA KOMMAEKCHbIA aHanuM3 AMarHOCTUYECKMX KpK-
TEPNEB U METOAOB PAHHErO BbISBIEHMS CMHOPOMA MCTO-
LLEHHbIX AMYHUKOB Y XEHLLIMH PENPOOYKTMBHOIO BO3pacTa
Ha OCHOBE K/IMHMKO-N1ab0paToOPHbIX N UHCTPYMEHTANbHBIX
NAaHHbIX, a TAKXE OLLEHKA PO reHETUHECKIX U ayTOUMMYH-
HbIx GaKTOPOB B NatoreHe3e 3abonesaHus. Miccneposaque
HanpaBfeHo Ha 000CHOBaHME HeOBXOAMMOCTM KOMMEKC-
HOro NoAXoJa K AMarHOCTUKE 1 BeeHWio naumeHTok ¢ CUF,
YTO MO3BOSIUT NOBLICUTL SPPEKTUBHOCTb PAHHETO BMELLIA-
TEeNbCTBA, COXPaHUTb PENpPOAYKTUBHOE 340POBLE U Yyy-
LUNTb KQ4E€CTBO XU3HU XEHLLVH.

HayyHoe Hanpaenewue wuccnepoBanus: Clinical
Medicine — Obstetrics and Gynecology / Reproductive
Endocrinology

00630p nutepartypbl. CUHAPOM UCTOLLEHHbIX AMYHUKOB
(CK4A), Takxe 0603Ha4AEMBIN KaK MPEXAEBPEMEHHAS OBa-
puanbHas HeAOCTATOMHOCTb (primary ovarian insufficiency
— POI), npepcTaBnsier coboW  KAMHUKO-3HAOKPUHHBINA
CMHOPOM, MPU KOTOPOM MPOMCXOANT MPEXAEBPEMEHHOE
yracaHve GyHKUMM SUYHIKOB Y XeHWwmH 1o 40 net [6]. 3a
nocnegHve aga AecATUNeTUs MHTepPec K aToi npobneme
3HAYMTENBHO BO3POC, YTO CBA3AHO C POCTOM YaCTOThl HApY-
LUEHWA PeNPOAYKTUBHOIO 340POBbA U YBENNYEHWUEM YKCTa
XEHLUWH, nnaHupyoLwmx 6epeMeHHoCTb B 6oNnee no3gHeM
BO3pacre.

Knaccuyeckve nybnukaumm no gaHHon teme (Nelson,
2009; Rebar, 2009) nanu onpeaenexune POl kak cocTos-
HUIO, XapakTepusyloLLEMYCS BTOPUYHON aMEHOPEEN, CHU-
XEHMEM YPOBHSI 3CTPAAMONA U MOBLILLEHWEM YPOBHS O-
HapoTponuHoB, ocobeHHo DCI [6,7]. B 1o xe Bpems, Kak
otMeyaeT Welt (2008), TepMuH «NpexaeBpeEMEHHAs 0Ba-
puanbHas HefoCTaTOYHOCTb» BOEe TOYHO OTPAXaeT CyTb
MaToNorM4yeckoro NPoLEecca, YeM TEPMUH «PYHKLIMOHANb-
HO€ WCTOLLEHNE», MOCKOJbKY ANYHMKOBAsT QYHKLMS MOXET
4aCTWUYHO COXpaHATLCS [9].

AHTUMIONNEPOB rOPMOH (AMIT) Ha CEeromHsIWHWA OeHb
paccMaTpuBaeTCs kak Hanbonee YyBCTBUTENbHBINA 1 CneL -
nOUYHBIA Mapkep oBapuanbHOro pesepsa [3,12]. Mccne-
poBaHns Zhao v Zhang (2020) nomreepaman BbICOKYHO
MPOrHOCTUYECKYID 3HaYMMocTb AMIT npu OueHke pucka
CWA v opyrux Gopm SUYHUKOBOI ANCHYHKLMM, OCOBEHHO Y
XEHLLMH B Bo3pacTe Ao 35 net [12]. Tpomoea O.A. 1 coaBT.
(2022) Takxe NoAYEPKMBAIOT BAXHOCTb BKAO4YEHMS AMI B
CTaHAAPTHbLIA anroputM 00CNea0BaHWs Npy Noao3peHNn
Ha CHUXEHMEe OBapuanbHoro pesepsa [3].

YnbTpa3BykoBasi OLEHKA KONMYeCTBa aHTpabHbIX Gon-
nmkynoB (AFC) Takxe BxoauT B 6a30BbIii KOMMIEKC 0BCne-
noBaHus. CHuxernne AFC <5 accouumpoBaHO C BbICOKMM
puckom CUA [5]. Mukenagse H.O. n MaptupocsH B.A.
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(2021) nokasanu, 4yTo coyetaHue LaHHbiX Y3W n ropmo-
HaNbHbIX TECTOB NO3BONSET MOBbICUTL JOCTOBEPHOCTL AM-
arHocTuku Ha 20-30% [5].

Ocob0oe BHMMaHME B MTepaType yaenseTcs reHeTmye-
ckum daktopam CUA. Pabotsl Zeyneloglu 1 Onalan (2013),
a Takxe Young u Chabre (2019) onucbiBaloT natoreHeTn-
4eckylo ponb npemytaumii reHa FMR1, Mo3anyHbIX Kapu-
OTUMOB U [PYIMX XPOMOCOMHBIX HapyLUEHWA, 0COOEHHO
Y XEHLUMH C CeMEeNHbIM aHaMHE30M PaHHel MeHoMnay3bl
[4,10]. Kynakosa B.1. (2019) B dyHAaMeHTanbHOM TpyLe No
PENPOAYKTUBHOM SHAOKPWUHONOMN OTMEYAET, 4TO 10 25%
cnyyaeB CAA MeloT HacneaCTBEHHbIN KOMMOHEHT [4].

CyuiecTByioT nybaukaLym, NOCBALLEHHbIE UMMYHONO-
rmyeckum acnektam CUSA. B psipe nccnefosaHunii onmcaHa
CBSI3b MeXy ayTOMMMYHHLIMU TUPEOMAUTAMI N MPEXAEB-
PEMEHHOI noTepei donnukynapHoro annapara [11]. 31o
OTKPLIBAET MEPCNEKTMBLI AN BKAOYEHNS UMMYHOOMMYe-
CKVX NaHene B anropuTMbl paHHer auarHoCTyKu.

C npaKTn4ecKoi TOUKM 3peHUs, akTyanbHOCTb CBOEBpE-
MeHHOro BbisiBneHns CUA noaTeepxaaeTcsa nccneaoBaHu-
MU, MOCBALLEHHBIMU NCUXO3MOLOHANBHBIM NOCNEACTBU-
am 3aboneBaHns. Kak otmevaior Rebar (2009) n Nelson
(2009), npexaeBpemMeHHOe yracaHune QYHKLMU AUYHUKOB
accouMMpoBaHO C Aenpeccuei, TPEBOXHbIMU PACCTPON-
CTBaMW 1 yXyALUEHNEM KauyecTBa XM3HM [6,7].

Ha ¢doHe 06Lero TpeHaa OTNOXEHHOO MaTePUHCTBA 1
YBENMYEHUS CPEAHEr0 BO3pacTa nepBopoasLLImMX, npobne-
ma CUA nprobpetaeT 0CO0YI0 COLMANbHYIO 3HAYMMOCTb.
CoBpeMeHHbIe paboTsl (Zhao & Zhang, 2020; van Kasteren
& Schoemaker, 1999) yka3biBatoT Ha HEOOXOAMMOCTb LLK-
POKOrO BHEAPEHWNS CKPUHWMHIA OBapuanbHOrO pesepsa Y
XEHLUWH C HeperynsipHbiMM Luknamu, 6ecnnogmem wnu
OTArOLLEHHBIM CEMEHBIM aHamHe30Mm [8,12].

Takum 00pasom, 0030p NuTEpaTypbl MOATBEPXAAeT
BaXXHOCTb KOMMIEKCHOr0 nogxoja K amarHoctmke CUY,
BKJ/IIOHAIOLLEr0 rOPMOHasbHbIE MapKePbl, YNLTPa3BYKOBYIO
OMArHOCTUKY, UMMYHOTEHETUYECKMNE TECTbl U KIMHMKO-a-
HamHecT4Yeckune aaHHble. COBPEMEHHBIE HAay4Hble JaHHbIE
YKa3bIBAOT HA HEOOXOAMMOCTb MHAMBUOYANN3UPOBAHHbIX
MPOTOKOMIOB PaHHEro BMELLATeNbCTBA A9 COXPaHeHWs
GEPTUNBHOCTY M NPOPUNAKTUKN LOATOCPOYHBLIX OCNOXHE-
HWUI, CBSI3AHHBIX C 3CTPOrE€HHLIM AEDULMTOM.

Cratuctnyeckmini aHanu3 B pamkax npoBeAeHHOro
1ccnenoBaHnst Obin BLINMOAHEH CTAaTUCTUYECKWIA aHanus,
HanpPaB/EHHbI Ha BbISBNIEHWE AWArHOCTUYECKON 3HA4YNMO-
CTV KAIMHWUKO-NaBOoPaTOPHbIX M MHCTPYMEHTaNbHbIX MOKa3a-
TENen y XEHLWH C NOA03PEHNEM HA CMHOPOM MCTOLLEH-
HbIX anyHKkoB (CUHA). O6paboTka AaHHLIX MPOBOAMNIACH
C WCMONMb30BaHNEM NporpaMmHbx naketos IBM SPSS
Statistics v.26 n MedCalc Statistical Software v.20.1,
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41O 00ECMNEYMN0 BLICOKMIA YPOBEHb JOCTOBEPHOCTY U TOY-
HOCTM PE3yNbTaToB.

Bcero B uccnenosaHme Obio BKIOYEHO 62 XeHLu-
Hbl penpPoAyKTUBHOrO Bo3pacTa (oT 25 po 38 ner), u3
koTopbix y 18 (29%) Obinn AMArHOCTMPOBAHbLI MPU3HAKM
CUA. lng KonMYeCTBEHHBIX NEPEMEHHBIX NPEABAPUTENBHO
MPOBEPSNACE HOPMANBHOCTb PACMPEAENEeHNs C MOMOLLBIO
kputepus Wanupo-Yunka, 4to no3sonuno auddepeH-
LIMpOBaTh BbIBOPKY HA OCHOBaHWK XapakTepa AaHHbIX.

MapaMeTpbl, NOAYMHSIOLLMECS HOPMASIbHOMY pacnpe-
LENeHNio, ONUChIBANNCL B BULE CPeAHero 3HayeHus =
CTaHAAPTHOro oTkaoHeHus (MSD). [Ins AaHHbIX C He-
HOpMasbHbIM pacnpeaeneHnemM 1cnoabL30BanncL Meaua-
Ha (Me) n mexkBapTunbHbiit pasmax (IQR). CpasHeHve
rpynn NPOBOAMAOCH C NOMOLLbIO t-kpuTepua CTblogeHTa
(npwu HopmanbHoOM pacnpeaeneHnn) n U-kputepus MaH-
Ha-YUTHU (Npu ero oTcyTCTBMM). [Ns KateropmasibHbIX
NEPEMEHHbIX NCMONb30BaNNCh X2-KpuTtepuii MupcoHa n
TOYHbI KpuTepuin Puwepa.

KnioueBble napameTpbl, MOABEPrMecss CTaTucTuye-
CKOW OLLEHKe, BKMoYanu:

e YPOBEHb aHTUMIOANIEPOBA ropmoHa (AMI),

e ypoBeHb  GOANNKYNOCTUMYANPYIOLLErO
(®Cr),

e KOJMYECTBO aHTPaNbHbIX QONAMKYI0B MO AaHHLIM
y3u,

e HaNM4Ke reHeTUYECKNX 1 AyTOUMMYHHBIX MapKepoB,

e K/IMHWYECKME AaHHble (aHaMHe3, Hanundme Gecnno-
LS, BO3PACT MEHOMay3bl B CEMbE).

DocToBepHble pa3nuums (p < 0,05) 66K BbISBNEH
Mo CNeayloLmnM NO3ULMSIM:;

e  YpoeeHb AMI" B ocHoBHOW rpynne (¢ CUA) Gbin
3HaumTensHo Huxe (0,31 + 0,14 Hr/mn), 4eM B KOHTPONBHOW
rpynne (2,01 £0,76 Hr/mn), p < 0,001.

e  CpepnHuit yposeHb OCI y naumenTok ¢ CU4A cocTa-
Bun 38,5 £ 9,2 ME/n, 4T0 AOCTOBEPHO MPEBLILLANO 3HAYe-
HWS Y XeHLLWH 6e3 NpraHakoB cuHapoma (8,7 + 3,1 ME/n),
p < 0,001.

e  KonnyectBo aHTpanbHbIX GONAVKYIOB Y XEHLLMH
¢ CHA 6bino < 4 (Me = 3, IQR = 2-4), Toraa Kak y XeHLuH
KOHTpOAbHOM rpynnbl — Me = 11 (IQR = 8-14), p < 0,001.

bbin nposegeH ROC-aHanu3 ansg onpeneneHns ama-
FHOCTUYECKON TOYHOCTM KIHOYEBbIX NapamMeTpoB. YPOBEHb
AMI" nokasan BbICOKYIO MPOrHOCTUYECKYIO 3HAYMMOCTb B
anarHoctnke CUA (AUC = 0,948; 95% CI: 0,894-0,991;
p < 0,0001). OnTMManbHbIA NOPOr OTCEYEHNST COCTaBW
0,47 ur/mn, yyBcTBUTENBHOCT — 91,3%, cneunduy-
HocTb — 92,1%. ®CI (AUC = 0,910) Takxe npoaemoH-
CTPMPOBAN BbLICOKYID TOYHOCTb MPW AMArHOCTUYECKOM
nopore >25 ME/n.

ropMOoHa
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Tabmmua 1. CpaBHUTENbHAS XapPaKTEPUCTIKA FOPMOHANbHBIX M YNbTPa3BYKOBbIX Mokasatenei y xeHwmH ¢ CUA 1 B koH-

TPOJLHOM rpynne

Mokasarenb Mpynnac CUA (n=18) | KoHTponbHas rpynna (n = 44) P-3HadeHve
Boapacr, net 321£34 31,6£3,7 0,612

AMI, Hr/mn 0,31£0,14 2,01£0,76 <0,001***
®CrI, ME/n 38,592 g 15l <0,001**
NI, ME/n 19,2+4,6 6,3+2,4 <0,001**
cTtpaauon, nr/mn 32,4+89 145,6 + 35,3 <0,001***
AHTpansHble GonNMKybI (LT.) 3(2-4) 11(8-14) <0,001**
leHeTnyeckast NpeapacnonoXeHHOCTb, % 33,3% 4.5% 0,001**
AyTOMMMYHHbIE MapKepbl (nonoxuTensHo), % | 27,8% 2,3% 0,002**

Mpumeyanus:

e [laHHble npeacTaBneHbl kak M + SD unn megmaHa
(IQR) — B 3aBMCUMOCTM OT XapakTepa pacnpeneneHus.

e AMH - anTumionnepos ropmoH, FSH - donnukyno-
CTUMYAMPYIOLLWMIA TOPMOH, LH — NIOTEMHN3MPYIOLLWIA FOPMOH.

e P-3HayeHue paccyuTbiBaNOCh C UCMOL30BAHNEM
t-tecta, U-kputepus MaHHa-YWUTHU 1 X2-Kputepus.

e *p<0,001 — cratncTyecku BbICOKO3HAYMMbIE pas-
mans

e **p<0,01 — 3HauMMbIE pa3nnNyms

Martepuanbl n metoppl VccnenosaHue npeacraBns-
eT c060 NPOCNEKTUBHOE KOrOPTHOE KJIMHUYECKoe Ha-
OniopgeHue, HanpaBNeHHOE Ha M3y4eHne KNMHNKO-nabopa-
TOPHbIX 1 MHCTPYMEHTANbHBIX MApPKEPOB, a Takxe $hakTopoB
puCKa CUHOPOMA NPEXOEBPEMEHHON OBapMabHOW HeOo-
craroyHocTn (MOW) y XeHLmH penpoLyKTMBHOIO BO3pacTa.
PaboTa BeinonHeHa Ha 6a3e 4aCTHOW KnuHWKM Medofarm
9KO, kadenpbl akyllepcTBa 1 FMHEKONOTMN TaLKEHTCKOMO
MEAMLMHCKOrOo YHBEpCHUTETA.

KpuTepum BKIKOYEHNS U MCKIIIOYEHUS

Kputepuu BknoueHus:

e XEHLLHbI B BO3pacTe ot 25 10 38 ner;

e Hanuyme xanob Ha HapyLIEHUS MEHCTPYabHOTO LMK~
na (onunro- unm ameHopest He MeHee 4 MecsLIEB);

o OEeCcnnoame HesaCHOro reHesa;

e QTCYTCTBME OPraHWYECKNX U3MEHEHMI MATKUL W Y-
HWKOB MO AaHHbIM Y3U;

e 106pOBOILHOE MHDOPMUPOBAHHOE COrNacme Ha yya-
CTWe B 1CCNea0BaHNN.

Kputepum ncknioveHus:

e BO3pacT cTapue 40 neT;

e MeHoMay3a eCTECTBEHHOIO UM XMPYPryeckoro re-
He3a;

e HanM4Me OHKONOTUYECKMX, MCUXMYECKMX, TSKENbIX
comatnyeckux 3aboneBaHuii;

e HEOABHO NPOBEAEHHAs FOPMOHabHas Tepanus (B Te-
YeHne 3 Mec. [0 BKIIOHEHMS).

KnuHnyeckas 6as3a 1 xapakTepucTika BbIOOPKU

O6cnenoBaHbl 62 XXEHLMHbI, CPefHUA BO3PacT —
31,7+ 3,9 net. Bce naumeHTkn o6patuincs ¢ xanobamu Ha
HapYyLLEHUst MEHCTPYaIbHOrO Lykna 1/ 6ecnnoame.

MeToasl 06cnenoBaHNS

Bcem nmaumeHTKam MNpOBOAMACS CTAHBAAPTHbIA KOM-
NAeKC ANarHOCTUYECKUX MEPONPUATUI, BKIIOHAIOLLNIA;

1.fopmoHanbHbIl Npoduib:

e bonankynocTuMynmnpyiowmii ropMoH (PCr),
NIOTEUHUIVPYIOLLMIA ropMOoH (JTT),
actpagmon (E2),
aHTUMIONNEPOB ropMoH (AMT),

e nponaktuH, TTI (ang anddepeHumanbHon amarHo-
CTUKN).

3ab0p KPOBM OCYLLECTBASNCS HA 2—-4 AE€Hb MEHCTPYab-
HOrO LyiKna (NP HaMYMM MEHCTPYaLLK) NGO B 1060 AEHb
MPY HaNMYN aMEHOPEN.

2.YnbTpa3BykoBO€ MCCneaoBaHUE OpraHOB Manoro
Ta3sa (TpaHCBarnHanbHoe):

e OLeHKa 06bEMA AMYHNKOB,

® M0JCYET aHTPaNbHbIX PoNnKynos (AdPY),

® ICK/IIOYEHME CTPYKTYPHbIX MATONOMMIA (KUCTbI, OMyX0-
nn).

3.MHcTpyMeHTanbHasa guarHocTuka:

e [IEHCUTOMETPUS (MPW MOA03PEHUM HA OCTEONOPO3),

o OKT, Y3W lwumTOBMAHOM Xenesdbl — Mo NokasaHWsM.

4.feHeTnyeckoe o6cnepoBaHme:

®  KapUOTUNMUPOBAHNE (Y XEHLLUH C NEPBUYHOM aMeHO-
peen, TxensiMu GopMamMm runooBapraHn3Ma),

e BbigBieHne FMR1-npemytauum (npu Haanyum ce-
MeliHoro aHamHe3a no MOW nan 3agepxke NonoBoro pas-
BUTUS),

e BbIFB/IEHNE AYTOMMMYHHbIX MapkepoB (AT K LuTO-
BWOHOM Xene3e, 21-rmopokcunase) — y NaumeHToK ¢ nomo-
3pPEHVEM Ha ayTOVMMYHHYIO 3TUONOMIO



38

4-coH, 2025 iun

5. CTatmcTnyeckmin aHanm3 ropMOoHasNbHbIX MapKEPOB 1
0BapUasbHOro pesepsa

B Tabnuue 1 npencraBneHbl CPeOHWE 3HAYEHWS OC-
HOBHbIX FOPMOHA/IbHLIX MOKasaTenell U KoNMYyecTsa aH-

TpasnbHbIX GONAMKYNOB Y NALMEHTOK C NOATBEPXAEHHBIM
ANarHo30M CWMHOPOMA MCTOLEHHbIX anyHMKoB (CUA) u
KOHTPOJIbHOWM FPYMMbl XEHLLUWH C HOPMabHbIM OBapuasb-
HbIM PE3EPBOM.

Tabnnua 1. CpaBHUTENBHAS XapaKTEPUCTVKA FOPMOHANBHBIX MOKA3aTENEN N OBapuanbHOrO pe3epsa y XeHwwyH ¢ CUA n

KOHTPOMBHOM rpynnbl

Mokasarenb Mpynna CUF (n=18) | KoHTpons (n=44) p-3HayeHe
AHTuMIONNEPOB ropMoH (AMT), Hr/mn 0,27+0,12 2,15£0,75 <0,001
®onnukynoctumynupyioLin ropmoH (OCT), ME/n 34,6%6,9 7824 <0,001
JliotenmHmsupytowmii ropmoH (J11), ME/n 18,3+5,1 8,7+3,1 <0,001
Sctpaguon (E2), nr/mn 28,4+10,7 115,2+32,8 <0,001
KonnuecTtBo aHTpanbHbIx GONNKYI0B 3,2%1,1 12,7+3,9 <0,001

[laHHble CBMOETENbCTBYIOT O CTATUCTMYECKU 3HAYMMbIX
Pa3NMYMAX MeXay rpynnamu, YTo NOATBEPXAAET AMarHo-
CTUYECKYI0 LIEHHOCTb [aHHbIX MAapamMeTPOB NPW BbisBE-
Hum CU4.

6. KoppenaumoHHble CBS3M MexXay napaMeTpamm

AHanm3 Koppensuuin nokasan 3HauYUTeNbHYI0 OTPULATENb-
HyI0 CBsI3b Mexzy ypoBHeM AMI™ n yposHem OCT (r=-0,81, p <
0,001), a Takxe NONOXMTENBHYIO KOPPENALMIO MEX/Y KONYe-
CTBOM aHTPasIbHbIX GONAMKYNOB 1 ypoBHEM AMI (r = 0,77, p <
0,001), 4TO COOTBETCTBYET MEXAHUCTUHECKUM MPEACTaBNEHN-
M 0 B1oMapKepax OBapKabHOr0 PE3EPBa.

7. [eHeTn4eckune 1 ayToMMMYHHbIE (GakTOpbI

[eHeTN4YeCcKkoe TECTUPOBAHWE BbISIBIANO Y 4 NALIMEHTOK MO-
3anyHblid kapuoTun u FMR1-npemyTtaumm, 4to noaTBepXaa-
€T 3HAYMMOCTb FrEHETUYECKOrO aHaNN3a Y XeHLIMH C CeMen-
HbIM aHaMHE30M MK TaxenbiM TeyeHreM CUF. Y 6 XeHLmH

Obiny 0BHAPYXEHbl ayToaHTUTENA K LUMTOBMAHON Xenese,
YTO YKa3bIBAET HA Ay TOMMMYHHbIA KOMMOHEHT NaToNnoruu.

8. MNMcuxonoruyeckunii acnekT 3aboneBaHns

OnpeneneHa BbICOKas 4acToTa TPEBOXHBIX M AENPECCUB-
HbIX PACCTPOICTB, 4YTO TPEOYET MHTErPaLMM NCUXoTepanes-
TUYECKOI NOAAEPXKM B KOMMAEKC NEYEHUS AAHHBIX NALMEH-
TOK.

Pesynbratbl n 06CyXaeHne

[OpMOHasbHBIE NOKasaTenu 1 OBapuanbHbI peseps. B
nccnemyemon rpynne u3 62 xeHuwmH y 18 (29%) BbisiBNEHb!
KMHWKO-N1abopaTopHbIe NPU3HAKKM CUHAPOMA MCTOLLEHHBIX
anyHnkoB (CUA). OCHOBHbIMK AMArHOCTUYECKUMU MapKe-
pamn  BbICTYMWAN CHUXEHHbIA YPOBEHb AHTUMIONNEPOBA
ropmoHa (AMT), NOBbILEHHLIA YPOBEHL QONNNKYIOCTUMY-
nmpytolero ropmoHa (PCl) 1 ymeHbLIEHHOE KONUYECTBO
aHTpanbHbIX honamkynos (AQY).

Tabnnua 1. CpaBHUTeNbHAS XapaKTEPUCTVIKA FOPMOHAbHBIX NOKa3aTeNel 1 OBapuanbHOrO pesepBea

Mokazatenb pynna C4 (n=18) KoHTponb (n=44) p-3HaYeHne
AMI, Hr/mn 0,27+0,12 2,15£0,75 <0,001
®Cl, ME/n 34,6£6,9 7824 <0,001

JIT, ME/n 18,3£5,1 8,7+3,1 <0,001
Sctpaawon (E2), nr/mn 28,4£10,7 115,2+ 32,8 <0,001
KonnyecTso aHTpasbHbIX GONANKYN0B 3,211 12,7£3,9 <0,001
[JaHHble cTatucTyeckm 3Hadumbl (p < 0,001), yto mogp- [eHeTnyeCck1e 1 ayTOUMMYHHbIE aCMeKTh

TBEPXAAET POJIb 3TUX NOKA3aTeNel Kak KitoyeBbix Guomap-
KepOB paHHen auarHocTukn CU4.

KoppensumoHHbIi aHanu3

KoppensiumoHHbIi aHanu3 BbISIBU BbIPAXEHHYIO OTPU-
LLaTeNbHYtO CBs3b Mexay ypoBHeM AMIT u ®CT (r = -0,81, p
< 0,001), a Takxe NONOXMTENbHYID CBA3b MEX.y KOonuye-
CTBOM a@HTPabHbIX GONNMKynoB 1 yposHeM AMT (r=0,77, p
< 0,001). 3T gaHHbIE NOATBEPXAAIOT TECHYIO B3AMOCBSA3b
FOPMOHANLHOIO NPOPUAS 1 MOPDONOrMYECKMX NOKa3aTeNen
OBapWasbHOro pesepsa.

[EeHETUYECKMA aHann3 BbISBAA Y 4 NAUMEHTOK FEHETU-
Yeckue aHoManuW: MO3anyHbIA KapuoTMn W MPemyTaLmio
reHa FMR1. Y 6 nauneHToK 0OHapyXeHbl ayToaHTMTena K
LUMTOBUOHON Xenese, YTO CBMAETENbCTBYET O BO3MOXHOW
ayTouMMyHHOM aTnonorum CUSA y yactn naumeHTok. 3n pe-
3y/bTaTbl COOTBETCTBYIOT COBPEMEHHBIM MPEACTaBNEHNSIM O
MYNbTUHAKTOPUANBLHON NPUPOLE CUHAPOMA.

[CUX03MOLLMOHANBHOE COCTOSIHME MALMEHTOK

OueHka NCKUXONOrMYECKOro COCTOSHUS Nokasana, yTo y
3HAYNTENBHOW YaCTU XeHLLMH ¢ C/IA pasBunmnch TPEBOXHbIE
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1 LenpeccuBHbIE PACCTPOIICTBA, 06YCNOBAEHHbIE CTPECCOM,
CBSI3aHHBIM C OECNNOAMEM W XPOHUYECKOW 60Ne3Hbl0. IT0
noayepkunBaeT HeoOXoayMOCTb KOMMIEKCHOrO0 Moaxoda K
NIEYEHMIO C NPUBIEYEHNEM MCHUXOTEPANEBTUYECKON MOMOLLN.

O6cyxaeHue. MonyyeHHble pesynbTaTbl COMNAcyTes ¢
JaHHbIMK 3apYOEXHbIX W OTEYECTBEHHbIX WCCNEN0BaAHNIA,
noareepxaas ponb AMI 1 OCI kak BefyLLMX MapKEPOB PaH-
et gnarHocTukm CUA (Nelson, 2009; Zhao & Zhang, 2020).
[eHeTUYECKME aHOMANNK, BbISIBAIEHHBIE Y YACTW NALWEHTOK,
OTPaxaloT HeobXoAMMOCTb PACLUMPEHHOTO FEHETUYECKOrO
CKPUHUHIA, 0COBEHHO MPW HANMYMM CEMEHOrO aHamHe3a
(Young & Chabre, 2019).

BbISIBNEHHbIE ayTOMMMYHHbIE MapKepPbl YKa3blBAlOT Ha
3HAYMTENbHBIN BKAAA, ayTOMMMYHHbLIX MPOLECCOB B nartore-
He3 CU4, yto TpebyeT AanbHEMLINX NCCNEA0BAHNIA U pa3pa-
OOTKM LIENEBbIX TEPANEBTMYECKMX NOAXOAO0B. [cuxonoruye-
CKue acnekTbl 3a001EBAHNS OCTAIOTCS HEIOOLEHEHHBIMM B
K/IMHUYECKON NPaKTUKE, OAHAKO OHU CYLLECTBEHHO BAWSIIOT
Ha KQ4eCTBO XM3HM MALMEHTOK W yCrnex PenpoayKTUBHOMO
NeyeHns.

PaHHee BbisiBneHne CUS no3BonsieT CBOEBPEMEHHO Ha-
4aTb 3aMECTUTENbHYI0 FOPMOHANBHYIO TEPanuio M PaccMo-
TPEeTb METOLbI COXPaHEHUst GePTUILHOCTY, BKKOYAs 0oLmMTap-
HbIA GaHKUHT 1 3KCTpakopropansHoe onnoaoTeopeHue (3KO)

BuiBoA. B xope uccnenoBaHus NOATBEPXAEHA Bbl-
COKas KJIMHMKO-NabopaTopHas M WHCTPYMEHTamNbHas WH-
$hOpPMaATUBHOCTb ONPEAENEHNs YPOBHS aHTUMIONNEPOBA
rOPMOHA ¥ OLEHKM OBapWaNibHOr0 pesepsa Afs paHHel
JNAarHOCTUKN CUHAPOMA UCTOLLEHHbIX anyHukoB (MOU) y
XEHLLUMH PenpoaykTMBHOMO BO3pacTta. YCTAHOBEHO, YTO
coyeTaHne Hu3koro ypoBHs AMI (<0,5 Hr/mn), noBbile-
Husa OCT (>25 ME/N) 1 CHUXEHMS KONMYECTBA aHTPaSTbHbIX
donnmkynos (<5) 9BnSeTCs KNOYEBLIM ANArHOCTUYECKUM
MapKkepoM, MO3BONAOLLIMM BbISIBUTL 3a00NEBaHNE Ha O0-
KMHWYECKOW WAn paHHen ctaguu. MonyyeHHble OaHHble
NOLYEPKMBAIOT BAXHOCTb KOMIMIEKCHOMO NOAX04A, BKIO-
YatoLLLEro ropMoHanbHoe ncenegosaxne, Y3M anyHnkos u,
MpW HeobX0OMMOCTM, TEHETUHECKUIA aHann3, 0COOEHHO Y
NaUMEHTOK C CEMENHBIM aHAMHE30M U NPU3HAKaMm1 ayTo-
VMMYHHOIO MOpaXeHusi. PaHHss AMarHOCTVKa No3BONSeT
CBOEBPEMEHHO MHULMMPOBATL 3aMECTUTESIbHYIO FOPMO-
HasIbHYIO TEpanuio, HanpaBfieHHYI0 Ha NpPeLOoTBpaLLeHne
OC/IOXHEHWIA, TaKNUX KaK OCTEONOpP03 1 CEPLEYHO-COCYaN-
CTble 3a00/1EBaHNS, @ TakxXe AAeT BOSMOXHOCTb PacCMO-
TPETb METOAObI COXPAaHEHNS DEPTUABHOCTM, BKAKOYAS KpU-
OKOHCEPBALWIO OOLMTOB M MPUMEHEHNE BCMOMOraTesbHbIX
PEnpPOoLyKTUBHBIX TEXHONOTUIA. Kpome Toro, B Xo4e kade-
CTBEHHOr0 aHasM3a BbiSIB/IeHA 3HaYMTeSlbHasi MCKUXO0J0-
rMyeckas v coumanbHas Harpyska, CBsi3aHHasi ¢ AuarHo-
30M MOW, yTo TpebyeT BKAYEHMS NCUXO3IMOLIMOHANBHO
NOLAEPXKM N MYAbTUANCLMIAMHAPHOIO COMPOBOXAEHNS
nauneHTok. OCBeIOMAEHHOCTb U MHGOPMUPOBAHHOCTb
XEHLLUMH PEnpPOLYKTMBHOrO BO3pacta O CMHOPOME WCTO-
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LLIEHHbIX INYHUKOB M aKTOpax prucka cnocoOCTBYIOT yiyy-
LIEHMIO NPOrHO3a 1 KAYeCTBa XM3HU. [JaHHbIE PesybTarhl
PacLUMPSIOT COBPEMEHHOE MOHMMaHME NPOBIEMbI MPEX-
[EBPEMEHHOIO UCTOLLEHMS IMYHUKOB 1 MOAYEPKMUBAIOT HE-
06X0AMMOCTb aKTUBHOIO CKPUHMHIA B rpynnax prcka, 4to
CnocobCTBYET CBOEBPEMEHHOMY BMELLATENLCTBY 11 COXpa-
HEHUIO PENPOAYKTUBHOIO NOTEHLMANA.

0630p nuTepatypbl. CYHAPOM MCTOLLEHHBIX IMYHNKOB
(CU4), Take 0603HAYAEMBIV Kak MPEXAEBPEMEHHAs OBa-
puanbHas HeAoCTaTOYHOCTL (primary ovarian insufficiency
— POI), npeacTaBnseTr C€o00M  KIMHUKO-3HAOKPWUHHbINA
CVHIZPOM, MPU KOTOPOM MPOUCXOAMT MNPEXAEBPEMEHHOE
yracaHue QYHKUMM SUYHWUKOB Y XeHwwmH o 40 net [6]. 3a
nocnegHve Apa LECSTUNETUS MHTEPEC K 3TO mpobneme
3Ha4YMTENbHO BO3POC, YTO CBA3AHO C POCTOM YaCTOThl Hapy-
LIEHWUIA PENPOLYKTUBHOTO 3[0POBbS U YBENMYEHNEM YMCNa
KEHLLMH, NAaHMPYIOLLMX 6ePEMEHHOCTb B 60NEE NO3LHEM
BO3pacTe.

Knaccuueckwe nybnukaumm no aaHHom teme (Nelson, 2009;
Rebar, 2009) nann onpepenexne POl kak COCTOSHMIO, Xapak-
TEPU3YIOLLEMYCS BTOPUYHON aMEHOPEEN, CHUKEHMEM YPOBHS
3CTPaamMona W MOBbILIEHMEM YPOBHSI FOHAAOTPOMMHOB, 0CO-
6enHo OCT [6,7]. B 10 xe Bpems, kak otmeyaeT Welt (2008),
TEPMUH «NPEXEBPEMEHHAS 0BapMasbHas HeLOCTATOYHOCThY
0onee TOYHO OTPaXaeT CyTb NATONOMMYECKOr0 NPOLECCa, YEM
TEPMUH «DYHKLMOHANBHOE NCTOLLEHNE>, MOCKONBKY AMYHMKO-
Bas QYHKLYS MOXET YaCTUYHO COXpaHsTbes [9].

AnTmionnepoB ropMoH (AMIT) Ha CeromHsILWHUA AeHb
paccMaTpuBaeTcs kak Hanbonee YyBCTBUTENbHBIA 1 Crewl-
ndUYHLIA Mapkep oBapuanbHoro pesepsa [3,12]. Uccne-
posaHust Zhao v Zhang (2020) noaTeepauny BLICOKYIO Mpo-
FHOCTUYECKYI0 3HaummocTb AMIT mpu oueHke pucka CU4
n opyrux GOpPM SAWYHKMKOBOWA OMCOYHKLMM, OCOBEHHO Y
XEHLLWH B Bo3pacTe a0 35 net [12]. pomosa O.A. 1 CoaBT.
(2022) Takxe NOAYEPKMBAIOT BaXHOCTb BKMOYeHUS AMI B
CTaHZAPTHbIA anroputM 06CNeL0BaHNS NpY NOLO3PEHNN Ha
CHVIXEHVE OBapWanbHOro pesepsa [3].

YnbTpa3BykoBas OLEHKA KOMMYeCTBa aHTpanbHbix Gos-
nukynos (AFC) Takxe BxoauT B 6a30BbIi komnaekc obcne-
noBaHus. CHuxeHne AFC <5 accoummpoBaHO C BbICOKIM pu-
ckom CUA [5]. Mukenanse H.10. n MaptupocsH B.A. (2021)
nokasanu, Y4To coyeTaHne aaHHbIX Y3M 1 ropMoHanbHbIX Te-
CTOB MO3BONSIET MOBBICUTL LOCTOBEPHOCTb AMArHOCTUKM Ha
20-30% [5].

Ocoboe BHUMaHWE B AMTEPATYPE YAENSETCS reHeTnye-
ckum daktopam CUA. Pabotsl Zeyneloglu 1 Onalan (2013),
a Takxe Young 1 Chabre (2019) onucbiBatoT natoreHeTnYe-
CKYI0 poJib npemyTaumi reHa FMR1, Mo3anyHbIX KapuOTMIOB
1 APYVIX XPOMOCOMHbIX HapyLUEHiA, 0COOEHHO Y XEHLLWH C
CEMENHbIM aHaMHE30M paHHel meHonay3abl [4,10]. Kynako-
Ba B.M. (2019) B hyHAAMEHTANBHOM TPYAE MO PENPOAYKTHB-
HOW 3HAOKPUHONOTWK OTMEYaeT, 4To 10 25% cnyvaes CAA
MMEIOT HACNIEACTBEHHbIN KOMMOHEHT [4].
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CywiecTByioT nybankaumm, NOCBALWEHHBIE MMMYHONO-
rmyeckum acnektam CUA. B psme uccnenosaquin onvncaxa
CBSI3b MEX/Y ayTOVMMYHHBIMU TUPEOUANTAMU W NPEXIEB-
PEMEHHOI noTepelt GonmukynsapHoro annapara [11]. 310 ot-
KPbIBAET NEPCNEKTMBbLI A5 BKIOYEHUS UMMYHONOTMYECKMX
MaHesen B aNrOpUTMbl PaHHEN LNArHOCTUKM.

C npakT14ecKom TOYKM 3PEHUs, akTyanbHOCTb CBOEBPE-
MEHHOrO BbisiBieHns CYIS noaTeepkaaeTcs NccneaoBaHns-
MU, NOCBSLLEHHBIMW NCUXO3MOLMOHANBHBIM NOCNEACTBUSM
3aboneBaHns. Kak otmedatot Rebar (2009) n Nelson (2009),
NPEXAEBPEMEHHOE yracaHne GyHKLUMWU AUYHUKOB acCoLm-
MPOBAHO C [ENPeccueit, TPEeBOXHbIMU PacCTPOMNCTBaMM W
YXyALLEHNEM KaYeCcTBa XU3HN [6,7].

Ha ¢oHe 06LLero TpeHaa OTI0XEHHOr0 MaTEPUHCTBA U
YBENNYEHMUS CPEAHEr0 BO3pacTa NEPBOPOASLLMX, Npobaema
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CU4 nprobpetaeT 0cobyl0 coLManbHylD 3Ha4MMOCTb. Co-
BpemMeHHble paboTsl (Zhao & Zhang, 2020; van Kasteren &
Schoemaker, 1999) yka3bIBatoT Ha HEOOXOAMMOCTb LLIMPOKO-
roO BHEAPEHMS CKPUHMHIA OBapMabHOro Pe3epBa Y XeHLnH
C HeperynspHeiMi LuKnamn, 6ecniogmem nUanm OTArOLLEH-
HbIM CEMEVHbIM aHamMHe30oMm [8,12].

Takum o6pa3om, 0030p nuUTepaTypbl NOATBEPXAAET
BaXHOCTb KOMMIEKCHOro nopxopa K auarHoctuke CUH,
BKJTIOYAIOLLLEr0 FOPMOHa/bHBIE MapKEPbl, YIbTPa3BYKOBYIO
ANarHOCTUKY, UMMYHOrEHETUYECKMNE TECTbl M KMHMKO-a-
HaMHecTMYeckne faHHble. COBPEMEHHbIE Hay4HbIE AaHHbIE
yKa3blBAOT Ha HEO0OXOmMMOCTb WHOMBUOYaNU3MPOBAHHbBIX
MPOTOKOJIOB PAHHEr0 BMELLIATENLCTBA [115 COXPaHEHUs pep-
TUIBHOCTU U NMPOGUNAKTIKA AONrOCPOYHBIX OCOXHEHWI,
CBSA3aHHbIX C 3CTPOrEHHbIM AEPULIATOM.
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FORMATION OF POLYGYSTIC
QVARY SYNDROME IN
ADOLESGENT GIRLY

KURBANOVA ZAMIRA SHUKHRATOVNA,

IKHTIYAROVA GULCHEHRA AKMALOVNA,

Bukhara state medical institute, department of obstetrics and
gynecology, Uzbekistan, Bukhara

Annotation

The emerging polycystic ovary syndrome (PCOS) as the cause of the first signs of menstrual disorders is well known
to reproductologists and gynecologists around the world. This term is new, collective, and the pathogenetic aspects of
the disease are not fully understood. Its main manifestation is ovarian hyperandrogenism, which is accompanied by a
violation of the cycle in combination with structural morphological changes in the ovaries. The article describes new
innovative biochemical and hormonal methods for predicting early markers of polycystic ovary syndrome in adolescent
girls.

Key words: syndrome of developing polycystic ovaries, methods of diagnosis

AHHOTaLMS

Pa3BMBAIOLMACA CUMHAPOM MOMMKUCTO3HBIX AM4HMKOB (CIKA) kak npuymHa nepBbiX NPU3HAKOB HAPYLLEHWN
MEHCTPYabHOrO LMK XOPOLLO M3BECTEH PEMPOAYKTOA0raM M TMHEKOIOraM BO BCEM MUPe. ITOT TEPMUH SBSETCS
HOBbIM, COBMpATeNbHbIM, 1 MaTOreHeTUHECKMe acnekTbl 3aD0oNeBaHWs [0 KOHLUA He W3y4eHbl. Ero OCHOBHbIM
NPOSBNEHNEM ABASETCS MMNEPaHAPOreHN3M AMYHIKOB, KOTOPLIA CONPOBOX/AAETCS HAPYLLIEHWEM LIMKNA B COYETAHWM
CO CTPYKTYPHBbIMA MOP(ONOTMYECKAMM M3MEHEHMIMU B SU4HWKaX. B CTaThe OMMCaHbl HOBbIE MHHOBALMOHHbIE
DUOXMMUYECKIE 1 FOPMOHANBHBIE METOAbI MPOrHO3MPOBAHUS PaHHUX MAaPKEPOB CYHAPOMA NONMKMCTO3HBIX SUYHNKOB
Y [1EBOYEK-NOAPOCTKOB.

KnioyeBble cnoBa: pa3BmBaloLLMIACS CUHAPOM NOAUKICTO3HBIX ANYHIKOB, METOAbI ANArHOCTUKM

Annotatsiya

Rivojlanayotgan tuxumdonlar polikistozi sindromi (TPS) hayz ko'rish buzilishining dastlabki belgilarini keltirib
chigaruvchi sabab sifatida butun dunyo reproduktologlar va ginekologlariga yaxshi tanish. Bu atama yangi va
umumlashtirilgan bo'lib, kasallikning patogenetik jihatlari hali to‘liq o‘rganiimagan. Uning asosiy namoyon bo'lishi
tuxumdonlar giperandrogenizmi hisoblanadi, bu esa tuxumdonlardagi tuzilmaviy morfologik o‘zgarishlar bilan birga hayz
siklining buzilishiga olib keladi. Magolada o‘smir gizlarda tuxumdonlar polikistozi sindromining erta belgilarini bashorat
gilishning yangi innovatsion biokimyoviy va gormonal usullari bayon etilgan.

Kalit so‘zlar: rivojlanayotgan tuxumdonlar polikistozi sindromi, tashxislash usullari
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Relevance and demand.

One of the most important tasks of endocrine gynecology
is the early detection of violations of the formation of repro-
ductive function. Given the incompleteness of the develop-
ment of the reproductive system during puberty, gyneco-
logical diseases in girls proceed differently than in adults, in
addition, there are a number of pathological conditions that
are not characteristic of adult women. The formation of PCOS
in girls is often associated with the period of puberty and is a
«extended» process in time. In this regard, in the practice of
a pediatric gynecologist, it is most advisable to use the term
- forming polycystic ovary syndrome (PCOS). The syndrome
of forming polycystic ovaries (PCOS) as the cause of the first
signs of menstrual irregularities is well known to reproductol-
ogists and gynecologists all over the world [1]. This term is
new, collective, and the pathogenetic aspects of the disease
are not fully understood. Its main manifestation is ovarian hy-
perandrogenism, which is accompanied by a violation of the
cycle in combination with structural morphological changes
in the ovaries [2]. Gynecological diseases during puberty
proceed differently than in adults, and there are a number of
pathological conditions that are not typical for fertile wom-
en [3]. Polycystic ovary syndrome (PCOS) is one of the most
pressing problems in gynecological endocrinology [4]. The
frequency of occurrence of PCOS in reproductive age is
5-10%. Among the patients of gynecologists-endocrinolo-
gists, about 30% and in the structure of endocrine infertility
reaches 75% [5]. PCOS is a socially significant endocrine pa-
thology that leads to infertility, more frequent development of
depression in young patients and reduces the quality of life of
these women [6]. PCOS is a polyendocrine syndrome, pos-
sibly genetically determined, accompanied by impaired ovar-
ian function (absence or irregularity of ovulation, increased
secretion of androgens and estrogens), pancreas (insulin
hypersecretion), adrenal cortex (hypersecretion of adrenal
androgens and hypophysis), hypothala [5] PCOS is a ge-
netically determined, multifactorial disease, the variety of its
biochemical and clinical manifestations is determined by the
influence of various endogenous and exogenous factors [7].

The diagnostic criteria for PCOS are hyperandrogenism,
ovarian dysfunction and their polycystic morphological struc-
ture. The association of PCOS with impaired reproductive
function is well known, but PCOS is also inherent in other
metabolic disorders that can have a negative impact on the
reproductive health and quality of life of women [7]. The
above problems are relevant in the Republic of Uzbekistan as
well, in the literature there are few scientific works devoted to
this problem. In connection with the above reasons, the solu-
tion of the above problems through the implementation of the
planned research work is timely and relevant.

Clinical picture of PCOS

The clinical evaluation should include a complete history
and physical examination, as well as arguments regarding the
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differential diagnosis. Most patients do not meet the stringent
criteria for the diagnosis of FPCJ mentioned above, therefore
a thorough examination, blood tests, and other diagnostic
procedures are necessary. In addition, physicians should pay
particular attention to metabolic disorders and overweight,
as they can be potential targets for therapeutic intervention.

Assessment of menstrual irregularities and ovulation

Menstrual irregularities and ovulation disorders should
be primarily assessed according to the patient’s age. In fact,
age is an important factor in the clinical assessment of wom-
en with suspected PPCOS. In the perimenarcheal phase, ad-
olescent girls may experience a transient state of anovulation
and irregular menstruation. Therefore, it can be difficult to
make a correct clinical diagnosis of ovarian dysfunction. Two
decades ago, Apter and his co-workers [20] found that when
using sequential measurements of progesterone in adoles-
cent girls, more than 80% of cycles are anovulatory during
the 1st year after menarche, 60% during the 3rd year, and
25% after the 6th year. years are still anovulatory. Interest-
ingly, the same authors found that anovulatory, otherwise
normal menstruating adolescent girls are often characterized
by increased levels of total testosterone and LH [21]. These
results were confirmed in a later study using liquid chroma-
tography and mass spectrometry (LC-MS / MS) -based men-
strual phase reference intervals for the circulating androgen
profile in young women, showing that a subset of anovula-
tory otherwise normal, late adolescent women were charac-
terized by mild but significant androgen imbalances [22]. In
the absence of clinical hyperandrogenism, it cannot be ruled
out that even «physiological» anovulation after menarche
may be associated with incomplete maturation of the hypo-
thalamic-pituitary-ovarian axis, which, in turn, leads to an
increase in androgen production [10]. On the other hand, it
may represent an early phase of a potential predisposition to
developing PCOS later in life, especially in those who develop
overweight. Anincrease in the level of LH in the blood reflects
an altered pulsation of LH with an increase in the number and
amplitude of hormone impulses [11]. Interestingly, it was
found that in adolescents with impaired pulsation of LH and
increased levels of testosterone in the blood, these changes
can persist in many of them, while in others they can be ful-
ly restored [13]. At present, there are no clear guidelines for
the diagnosis of PCOS in adolescence, therefore special at-
tention should be paid to diagnostic conclusions, and careful
observation should be recommended to evaluate persistent
oligomenorrhea or amenorrhea as a potential early clinical
sign of PCOS, especially when it persists 2 years after men-
arche. [ eighteen .

Assessment of clinical hyperandrogenism

Clinical hyperandrogenism (hirsutism, acne, or alopecia)
is an important cornerstone in diagnostic work [14]. Hirsut-
ism often occurs during adolescence and can get worse over
time. Hirsutism can be assessed using the modified Feniman
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and Golloway scale [14,16]. Although it has become very
popular, being simple, convenient, cheap and fast, it has
been shown to exhibit great variability between observers.
Therefore, its reliability can be questioned, especially in pa-
tients with borderline presentation of hirsutism. In addition,
the thresholds are probably inappropriate, and how to inter-
pret the predominant facial hirsutism of greatest concern in
many women is still a matter of interpretation [18]. Obviously,
the thresholds should be interpreted according to race and
ethnicity. Currently, it is suggested that the threshold for de-
tecting whole body hirsutism should be 8 or higher, while a
threshold of 3 or higher is suggested for women in the Far
East who rarely develop hirsutism. Specific metabolic path-
ways of testosterone in the air follicles may be involved in ex-
plaining the different characteristics of populations of Asian
women [19].

Acne can be a common manifestation of hyperandro-
genism in adolescence and, less commonly, in adulthood. In
some cases, a family history of acne. Typical acne breakouts
vary in severity. Androgenic alopecia is relatively less com-
mon, especially during adolescence. Androgenic alopecia
can be classified using well-known subjective methods such
as the Ludwig scale [18].

Virilization symptoms are very rare in women with PCOS;
however, they need to be investigated. Their presence (es-
pecially increased muscle mass, deepening of the voice, or
clitoromegaly) may indicate an underlying ovarian or adrenal
neoplasm or a classic form of previously undiagnosed con-
genital adrenal hyperplasia [5].

Overweight and obesity assessment Overweight and
obesity are very common in women with PCOS. For many
years, it was assumed that their prevalence was significantly
higher in the SFPKJ population compared to the general pop-
ulation. Overall, there is no doubt that there is a strong as-
sociation between overweight and PCOS, and there is some
evidence that the prevalence of PCOS may increase with in-
creasing BMI [11]. On the other hand, recent studies have
provided some evidence of referral bias in the SPPJD phe-
notype, primarily caused by obesity and the severity of the
disease burden, and that women with PPCJ seeking clinical
care tend to have a more severe PPCJ phenotype and are
more obese [13 ]. Therefore, a more accurate picture of the
relationship between PCOS and obesity can be provided by
studies in which PCOS is detected by screening an unselect-
ed or minimally biased population.

In adolescent girls, weight gain often precedes menstrual
abnormalities, so weight history should be carefully record-
ed, including potential factors associated with or responsi-
ble for weight gain. In this context, serious stressful events
should also be investigated, whether they precede weight
loss or, often, weight gain. Finally, previous dietary treatment
or eating disorders should be investigated. Birth weight and
subsequent catch-up should also be recorded, as there is

43

strong evidence that these very early events may predispose
to obesity at a later time [12, 18]. Certainly, these data can
help to understand the pathophysiology and development of
obesity and PCOS.

Family history

Family history can play an important role in the clinical ap-
proach to PPCJ. In fact, an increased risk of PCOS has been
documented in sisters and daughters of women with PCOS.
Familial hirsutism, acne, menstrualirregularities, obesity, and
type 2 diabetes mellitus are all potential factors indicating the
risk of developing PPCJ [12]. It should be remembered that
the same signs and symptoms may also indicate disorders
such as nonclassical congenital adrenal hyperplasia.

Laboratory tests.

Although a diagnosis of hirsutism does not necessarily
reflect high levels of circulating androgens, testing for blood
androgen levels is a must for the determination of PIPEC. It is
important to recognize that the current analytical character-
istics of analytical methods are relatively imprecise and their
specificity and accuracy may be low, especially in the normal
range of androgen levels in women, which is below 1 ng / ml
[4]. In contrast, modern technologies such as liquid chroma-
tography combined with tandem mass spectrometry (LC-MS
/ MS) show good accuracy, sensitivity and high accuracy.
LC-MS / MS has recently been introduced in many labora-
tories and is expected to become widespread throughout the
world in the next few years.

Testosterone is considered the primary androgenic bio-
marker for determining biochemical hyperandrogenemia.
We recently obtained reference values for many androgens
as measured by LC-MS / MS in large and well-defined pop-
ulations of healthy, normal adolescents in late adolescence
(16-19 years of age) and premenopausal women. In these
women (n = 133), the level of testosterone in the blood, a key
biomarkerhyperandrogenaemia in women with PPCQOS, nev-
erexceeded 0.55 ng / ml, while in postmenopausal women (n
=53) the highest values were 0.45 ng / ml. The control values
for androstenedione did not exceed 2.2 ng / mland 1.0 ng /
ml, respectively. Finally, in healthy late adolescent girls with
normal ovulation (Tanner stage 4-5), we found that the lower
and upper reference limits in the follicular phase were 0.124
ng/ml(0.102-0.148) and 0.438 ng / ml (0.398). -0.482), re-
spectively, for testosterone and 0.393 ng / ml (0.323-0.469)
and 1.546 ng / ml (1.381-1.727) for androstenedione [12].

Other biochemical tests

Since lipid abnormalities are very common in women with
PPSJ, monitoring fasting lipids is prudent. In addition, an oral
glucose tolerance test should be performed in the presence
of risk factors for T2DM and in obese women with PPCJ [18].

Although indices of insulin resistance can be derived from
the relationship between the concentration of glucose and in-
sulin in the blood both on an empty stomach and after a glu-
cose tolerance test, it should be borne in mind that they are
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relatively imprecise on an individual basis [16]. However, at
normal fasting glucose values, fasting insulin levels can pre-
dict insulin resistance by about two-thirds when measured
using the clamp method [15].

Ovarian morphology by ultrasound

By definition, according to current diagnostic guide-
lines [4], evaluation of a typical PCO by ultrasound (possibly
transvaginal) is required to complete a complete diagnostic
examination. It should be noted that this largely depends on
the available technology and the subjective assessment of
the operator, therefore, the cooperation of an experienced
gynecologist is often required. Over the past 20 years, the
consensus on the diagnosis of PCOS has proposed a thresh-
old for determining PCOS by the presence of 12 or more
follicles with a diameter of 2-9 mm [4]. Recently, given the
impressive improvement in resolution with modern technol-
0gy, it has been determined that the most accurate way to
determine PPCOS in clinical practice should be by estimating
the number of follicles per ovary with a threshold of 225, pro-
vided that new technologies are used. whereas ovarian en-
largement should be assessed if such technologies are not
available

Anthropometry

To calculate BMI, you need to measure height and weight
(kg / m 2). The distribution of body fat can be estimated by
measuring the circumference of the waist and hips. In fact,
only the waist and waist-to-hip ratio (WHR) are good predic-
tors of increased abdominal (visceral) fat [40]. In addition,
they can add additional information about the cardiovascular
risk profile for individual women. In addition to obesity, the
presence of buffalo hump and supraclavicular fat may indi-
cate the presence of Cushing’s syndrome.

Dermatological manifestations

Hirsutism, acne, and androgenetic alopecia should be
investigated in all patients with PPCOS using the available
scores as described in the Assessment of Clinical Hyper-
androgenism. It is imperative to distinguish hirsutism from
hypertrichosis, excessive growth of androgen-independent
hair, vellus, visible in non-sexual areas and, as a rule, familial
or caused by systemic disorders (hypothyroidism, anorexia
nervosa, malnutrition due to other prolonged food intake).
porphyria and dermatomyositis) or drugs (phenytoin, penicil-
lamine, diazoxide, minoxidil, or cyclosporine) [24]. As report-
ed above, it has been indicated that hair growth on the face
may be more significant than on other parts of the body [24,
28]. On the other hand, this requires more specific research.
In many cases, the help of a dermatologist should be recom-
mended, who is much more confident in using more exten-
sive diagnostic methods, including pulling and weighing hair
in a specific area, standardized photographs, and assessing
hair density in specific areas of the scalp.

Purpose of the developed methodological recom-
mendation

Treatment of hormonal and biochemical diagnostic crite-
ria for developing polycystic ovary syndrome in girls.

Material and methods.

The study involved 180 girls aged 16-19, students of
schools and secondary specialized educational institutions,
with menstrual irregularities, living in the city of Bukhara, in
the period from 2018-2020. Of this number, 30 «practically»
healthy girls were also included in the study to interpret and
compare the results obtained. The age characteristics of the
surveyed are presented in Fig. 1.

Fig. 1. Age structure of the surveyed groups
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According to the figures, the age characteristics of the
surveyed girls between the groups were identical.

The average age of menarche in the main group was 12.8
* 1.9 years and was slightly lower than the average age of
menarche in the control group - 12.2 + 1.7 years, however,

no significant differences were found. In the control group,
the age of menarche was somewhat lower.

The age of the appearance of the first menstruation in the
main and control groups is reflected in Fig. 2.



Reproductive Medicine and Genetics®

45

Main group

® Control group

) 40

30 ."J 26.6 26‘.6

25

20 .

5 4 : 12.7
10 6. 3.3
5 v

> I_" z.;d

10 years 11 years 12 vears 13 vears 14 yvears 15 yvears 16 years

old old old

Fig. 2. Age of menarche in the surveyed groups

The hirsut number in subgroup 1 corresponded to 5.7 +
0.1 points and was practically comparable with the same in-
dicator in the control group - 4.6 = 0.5 points (p> 0.1) and
practically did not differ from the average norm of the hirsut
number. typical for girls. Table 1 reflects the score of the hir-
sut number in the examined groups, depending on the age of
the patient.

old old old old
17 8,7£0,5 4,6+0,9
18 9,7+ 0,1 4.6 1,1

Notes: the reliability of the difference in indicators in pa-
tients of the main group in relation to the data of the control
group - * <0.05; **<0.001

To assess the degree of obesity, a number of anthropo-
metricindicators were determined: body weight, height, body

Age at men- M_ain group Cf)ntrol group mass index (BMI) (body weight, kg / height, m2), type of dis-
arche, age | n=180 n=30 tribution of adipose tissue with excess body weight according
12 4,5+0,7 4,4+0,8 to the ratio of waist circumference (OT) to hip circumference
13 5,6+ 0,1 4,5+1,2 (0B) (OT /OB> 0.85 is regarded as an abdominal type, OT
14 57+0,3 4,6+0,4 / 0BO, 85 is regarded as a gluteofemoral type of distribution
15 47408 45+05 of adipose tissue). Table 2.29 reflects the average values of
R —— height, body weight and BMI in girls of the main and control
16 7,6+ 0,1 4,6+ 1,5 groups, depending on age.
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Fig. 3. Frequency of different BMI variants in the study groups
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In the main group, 122 (67.9%) patients were of normal body weight (BMI <25). 53 (29.4%) had excess body weight (25
<BMI <30), 5 (2.7% o) had first degree obesity (30 <BMI <32). In the control group, excess body weight was noted less fre-
quently than in the main group in 25 (85.4%) - normal body weight and in 5 (14.6%) - excess body weight) (P <0.05). Patients
with increased body weight were found in each subgroup, i.e. regardless of diagnostic criteria.

Table 2.

The hormonal background of blood in the pubertal period of the development of reproductive function on the

5-7th day of the menstrual cycle, M+ m.

Age (years)
Average values
2 13 14 15 16 7 18
Main group (n=180)
Height (cm) 15063’§Zi 160£0.4* | 161.08£0.4 | 160.8+0.4 1610'63% 162407 | 16187405
Weight | 638+262, | 6392:293, |, gé'o%isz 626+ 623? 614216, | 659*2.21,
body (kg ) 9.08* 10.15 * B0 16600 | el 5.76 796+
236+ . ]
2 258% 1M, | 2502124, | 256 | 2u21x | OO 2341089, | 2521088
3.68* 428 | 115.493% | 051,229% | O 205 318+
Control group ( n=230)
| 160.8+ | 1633+ | 1637* | 1642* | 164.7%0.55,
Height (em ) | To3 RSB BERSbal) 034 064 | 041,284 | 062 4.16 3.9
Bodyweight | 47.27+0.42, | 49.80+048, | 538043, | 67.3:20, | 599* | 59.6%0.6, | 60.33*0.44,
(kg) 2,84 3.3 3.17 780 | 054,379 | 40 3.16
- 19.8440.19, | 1098020, | 208+0.21, | 2527+ | 204* | 2213* | 2226%0.17,
1.24 133 154 | 081,3.15% | 021,148 | 0.24,1.6 1.24

Based on the data presented in Table 2., it was noted that
the patients of the main group had a tendency to an increase
in body weight and BMI compared with the control group, re-
gardless of age. The average BMI in the main group - 24,92 +
0.16 kg / m, was significantly higher than in the control group
-21,42+0.12kg / m (p <0.05).

The studies included the determination of sexagenic
hormones (FSH, LH, PRL, Te, E2), adaptive-metabolic ori-

entation (TK, T4, TSH, K) and catecholamines (norepineph-
rine, adrenaline). The content of hormones and catechol-
amines was determined in peripheral blood serum by the
enzyme-linked immunosorbent assay (ELISA) on a Stat Fax
2100 analyzer.

Determination of blood hormone levels was performed
using standardized WHO reagents. The coefficient of varia-
tion is shown in Table 3.
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Table 3

The hormonal background of blood in the pubertal period of the development of reproductive function on the

5-7th day of the menstrual cycle, M = m.

. Proges- Testoster- | Corti-
Groups | A9€ LU\ ey | Protec: Estradi- | econe, | one, nmol / | sol, nmol / | DHEA-S
(years) /1, tin,mlU/L | olpg/I
nmol /| | I
The main | 15 83* 40£02 | ope 671 | 2884405 | 19:05 | 29402 gffi 28+0.4
16 125% 1 59400 | 2534511 | 2244668 | 1805 |29+05* | 2184 130404
03 48.3
7 19+ 1 47502 |304+328 |232+448 |1.8+05* | 24402+ | 2815 Nogi04
0.8 208
18 ;01'1*** 49+03 | 234+11.2 | 1784144 | 13£03* | 25421 2376“ 41404
Control | 15 52+ 146402 | aniiens | 456228 | 26205 |16202 |20 131404
03 876
16 49t 146402 |\ o1rinea | 186+328 | 21+05 | 14+02 | 240% 130404
03 6.6
17 515 148+0.2 | ore o6a | 201328 | 23+05 | 1702 |20 I34+04
03 20.4
18 o0 | PTERE I asasa02 | ustraa 2101 |15+02 | S00F | 354204

As can be seen from the presented table 3, testosterone
(Te) was produced in girls of the main group in a significant-
ly greater amount than in the control, while the secretion of
estrogen (E2) was both increased and normal, and the se-
cretion of progesterone (Pr) was significantly reduced. (p
<0.05). The production of gonadotropic hormones in the
main group also significantly differed from that in healthy girls
- there was a tendency to a decrease in the release of FSH,
with a significant increase in the level of LH.

Attention was drawn to the tendency to an increase in K
secretion (p <0.01) in girls, which is obviously associated
with the activation of the adrenal cortex.

In the control group, the LH level regularly decreased
from 15 to 16 years old and increased from 17 to 18 years
old. FSH levels regularly increased from the age of 1510 18
years. The LH / FSH ratio had the greatest value (2.1 +0.2) at
the age of 15, which allows us to consider this age as critical
in terms of the formation of reproductive pathology. The BPD
level also naturally increased from 12 to 14 years old, then
decreased from 15 to 16 and increased by the age of 17. The
E2 level naturally increased from 12 to 14 years old. At the

age of 14, Er reached its maximum value, then the level of
this hormone decreased slightly and by the age of 17-18 it
reached the level characteristic of the reproductive period.
Pr increases naturally with age. The highest level of Pr was
detected in 15 year old girls of the control group - 2.6 £ 0.5
nmol / L. The level of Te also increased from 12 to 18 years
old, but was the maximum - 1.7 £0.2 nmol /Lin 17 ™ year old
girls. We also found a direct correlation between an increase
inthe level of Te and an increase in the level of K (r=+0.48, r
=%0.08; 1:=10, p>95.0%).

Due to the fact that the age range of the onset of men-
arche has wide ranges of fluctuations, and menstrual cycles
in the first years after menarche are more often anovulatory,
the comparison of hormone levels in girls under 14 years old
was carried out on days 5-7 of the menstrual cycle, and in
the absence of a cycle, the determination of hormones was
carried out arbitrarily. For girls 14 years old and older - hor-
mones were determined 3 times during the menstrual cycle
- in phase |, during the period of expected ovulation and in
the middle of phase Il (on days 5-7, 14-15, 21-24 of the men-
strual cycle).
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Considering the biochemical parameters of women with
PCOS, it should be noted that their determination is of partic-

the duration of preparation.
The results of the biochemical parameters of the blood

ular importance in the choice of therapy for the disease and  of women in the compared groups are presented in table. 4.

Table 4
Biochemical parameters of the examined groups (M £ m)
Group girls
Indicator name Limit values P1-2
Main Control room
(n=78) (thirty)
Total protein 65-85 62.8+1.4 66.4£1.3 >0.05
Creatinine 27-7 495+2.4 52.6+2.1 >0.05
Urea 33 3.7£0.6 39205 >0.05
Total bilirubin 6.6 19.8+1.3 145£15 <0.05
ALT 0.1-0.68 0.650.04 0.46 £0.02 <0.001
AST 0.1-0.45 0.39+0.03 0.22+0.01 <0.001
Total cholesterol 3.6-5.2 7.2£0.05 4.4+0.03 <0.001
HDL 0.86-2.28 1.47 £0.04 1.42 £0.01 <0.001
LDL 1.95-4.51 3.8£0.03 2.8£0.01 <0.001
SZhK 0.28-0.89 1.8£0.4 0.7+0.1 <0.05

Note: p is an indicator of the reliability of data differences among girls of the compared groups.

Analyzing the results of biochemical studies in women
of the compared groups, we note that the most significant
differences in biochemical parameters in the groups were
obtained by parameters such as cholesterol content - in the
main group it was 7.2 £ 0.05 mmol / |, in the comparison
group 5.9£0.03 mmol / L (p <0.001), HDL -1.47 £ 0.04 yol
/Land 1.12+0.01 ymol /L, as well as LDL 3.8 £ 0.03 umol
/Land 2.8 £0.01 umol /L (p <0.001), respectively. Signif-
icant changes were also observed for free fatty acids 1.8 *
0.4mol/Land 0.7 0.1 mol /L, respectively (p <0.05). On
average, the atherogenic coefficient in the main group was
3.9 +£0.02, while in the comparison group it was 2.0 + 0.03
(p <0.001).

The rest of the average values of biochemical parameters
were within the normal range, and the differences in the main
and control groups were determined by a wide range of indi-
vidual parameters.

Many adults diagnosed with PPCJ show symptoms as
they age. Addressing this condition and early investiga-
tion are important in developing treatment and prevention
strategies to minimize the long-term health consequences
of PPCJ. An examination for psychological stress is recom-
mended. Diagnosis of PCOS in adolescents is problematic,
since the criteria are less reliable than in the adult population.
There is no need to make a definitive diagnosis before start-
ing treatment. Early detection of comorbid conditions and

targeted treatment with a focus on lifestyle changes are key
to reducing the risk in girls with this chronic condition.

Social value.

Forming polycystic ovary syndrome (PCOS) is one of the
most common endocrine diseases in women. The reported
prevalence of FPCJ in the community is 6-10%, depending
on which criteria are used to define it. PCOS is characterized
by ovulatory dysfunction, hyperandrogenism, and polycys-
tic ovary morphology (PPCO) as measured by ultrasound.
Despite the high prevalence of this condition, there is con-
troversy over the optimal diagnostic criteria and treatment
for adolescents. Hyperandrogenism is the most consistent
characteristic of PCOS in both adults and adolescents.

The greatest danger posed by disease is infertility. Based
on the findings of many years of practice, gynecologists ar-
gue that the impossibility of getting pregnant occurs only in
the absence of timely treatment for polycystic ovary disease.
Most women with this condition are fertile. Possible complica-
tions of hormonal dysfunction of the gonads, persistent met-
abolic disorders in the body, severe obesity, creating a risk
of heart attack, stroke, polyarthritis, type Il diabetes mellitus
(non-insulin dependent), hypertension, blood clotting disor-
ders, thrombosis of vessels of various sizes, impaired fertility
( ability to reproduce offspring), difficult to correct production
of androgens (male hormones). Professional diagnosis of
polycystic ovary disease in the early stages prevents compli-
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cations, preserves the woman’s reproductive function, and
increases the chances of having healthy children.

The goals of treatment for FPCOS are: elimination of
manifestations of androgen-dependent dermatopathy, nor-
malization of body weight and correction of metabolic disor-
ders, restoration of the ovulatory menstrual cycle and fertility,
prevention of late complications of the reproductive system.

The first stage of treatment for FPCOS is a lifestyle
change. In patients with overweight body weight - normaliza-
tion of weight-and-height ratios due to weight loss with sub-
sequent correction of metabolic disorders.

For normalization of body weight, drugs belonging to the
group of sensitizers (metformin, glucophage) and glitazones
(pioglitazone) are recommended. Application method and
doses: the dose of the drug is on average 1.5-2 g /day.

The second line of therapy for menstrual irregularities,
hirsutism and acne is monotherapy with combined hormonal
contraceptives (COCs) (Yarina plus), COCs should be used
as first-line therapy for long-term management of patients
without reproductive plans. Ovulation induction is an effective
treatment for infertility in women with PCOS planning preg-
nancy. For refractory ovulation disorders, ovulation inducers
can be used. Aromatase inhibitor (LETROZ) is an effective
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drug for the induction of ovulation and the onset of pregnan-
cy in the treatment of infertility in patients with PCOS, is char-
acterized by good tolerance, a low risk of multiple pregnan-
cies and the absence of cases of ovarian hyperstimulation
syndrome. Application method and doses: For the induction
of ovulation, the patients received letrazole at a dose of 2.5-5
mg / day from the 3rd to the 7th day of the menstrual cycle
under the control of folliculometry, ultrasound examination
and the level of progesterone in the blood.

Conclusion

Thus, itis possible to distinguish the features of hormon-
al secretion and biochemical parameters of girls with PCOS,
depending on the clinical form of the disease. Patients with
metabolic disorders against the background of changes in
the lipid profile and liver function had moderate hyperprolac-
tinemia, a decrease in the level of insulin-like growth factor
(IGF) against the background of insulin resistance with nor-
mal levels of insulin in the blood. At the same time, in girls
with PCOS without metabolic disorders, moderate hyper-
androgenism came to the fore. On the part of the pituitary
structures, both groups were characterized by an increase
in the LH / FSH ratio, which was more pronounced in women
with metabolic disorders.
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JHAYEHHE HAPYLUERHA METAGOAHIMA K
MHKPOGHOTEI BAATAAHLA, KHLIEHHKA B
[(POrHOSHPOBAHHE NPOTPAMM 3KGTPAKOPMOPAABHOMD
ONAOADTEOPERHA AAR BAATONOAYYHOTD HGNORA

Y BEPEMEHHBIX KEHLHK NOGAE YNOTPEBAEHHA
JHEPTETHYECKHX HATHTKOB

MY3AODAPOBA MYXUBA XAM3AEBHA,

DSC, MPODECCOP UXTUAPOBA r'YTYEXPA AKMAJIOBHA,
T.®.0 UPTALLEB OWUJIMYPOJ COATOBUY,

KnuHuka poktop «»

AHHOTaUMS

Lenb pabotel: B paboTe NOCTaBNEHO LiENb NCCNEA0BATb COCTOSHIE MUKPOOKOTHI BArainLLa 1 KMLLEYHMKA
Y XEHLLMH C 3MBPMOXOpUanbHOA HEAOCTATOYHOCTHIO NOCAE YNOTPEONEHNs SHEPreTUIECKMX HANUTKOB, a TakXe
OLIEHUTb 3HAYMMOCTb Pas3niyHbIX (PAKTOPOB — TOPMOHANbHO-METABONNYECKUX 1 MONEKYNSPHO-TEHETUYECKMX
NPeanKTOPOB HapyLLeHUs MeTabonuama, GonnnKynoreHe3a u aMOPUOreHe3a B MPOrHO3MPOBaHIe GNarononyyHbIX
CX0ZI0B 3KCTPAKOPMOPANbHOTO ONNOAOTBOPEHME.

Matepuan u metonbi; OObeKTOM MCCneaoBaHns Cayxunm 61 GepeMeHHbIX XEeHWWH 1-ro TpumecTpa
ynoTpPeONSBLIErOCS 3HEPTETUYECKIX HAMUTKOB C PENPOAYKTUBHBIMIA NOTEPSIMM B aHAMHESE.

[ns pelleHns Bbilieyka3aHHbIX NPOGNEM W [OCTUXEHWS MOCTAaBNEHHbIX LIENe Takxe WCMOoNb30Banuch
0030pHble (aHKETUPOBaHe), NaBOPATOPHO - MHCTPYMEHTANbHLIE UCCNE0BaHMS, A TakKe ObliN ONpeneneH UHAEKC
Macchl Tena (MMT) no Ketne.

Pesynbratel; B ycnoBusX MCCNEA0BaHMS Mbl OOHAPYXWAW, YTO Y OEPEMEHHBIX XEHLMH, XPOHUYECKN
ynoTpeONsBLINX SHEPreTUYECKMIA HAaMMTOK B YCNOBUSIX aHKETUPOBAHMSA, [OMArHOCTMYECKOrO HabnioaeHNs,
HabM0AaNNCh 3HAYUTENBHBIE MATONOMMYECKIE MBMEHEHMS, Take Kak 13DbITOYHas Macca Tena, oxwupenue |-l -lll
cTeneHu, ancdnos BnaranmLLa, r1unepToHyC MaTkui, PETPOXOPeasbHas reMatoMa 1 MoBbILLEHHBIN PUCK BbIKMABILLA.

Mpobnema pPenpomyKTMBHOMO 3[0POBbS XEHLUMH, CPemn npobnem, MMEILMX BaxXHOe COLManbHO-
MEIMLMHCKOE 3HAYeHue, 3aHMMAeT 0c000e MecTo. Ha CerofHsHNA AeHb, UMEHHO SHEPTeTUMECKE HamuTKi
CTaNnW NOnyNSPHOI BPeAHOMN MPUBLINKOA. OHW CTanM LWMPOKO YNOTPEOAATHCS MEXIY MOAPOCTKAMM 1 BEPEMEHHBIX.
OCHOBHbIMY NOTPEOUTENSMI SBNAIOTCS MOOAbIE N0 B Bo3pacTe 0T 16 no 35 net (cpeaHuii 24neT), BKoyas
OepemeHHbIX.

HepassuBaiowlasics OepeMeHHOCTb — 3TO  KOMMNEKC MaToNOrMYeckux CAMNTOMOB,  BKKOHAIOLLMX
BHYTPUYTPOBHYIO rbenb nnopa (3MOPUOHA), NATONOMMYECKYI0 MHEPTHOCTb MUOMETPUS U HAPYLLEHUS! CUCTEMI
remMocTasa. besonacHoOCTb MCMONb30BAHNA TakWX HaMWTKOB €lle He onpeaeneHa, Yto TpebyeT MpoBeaeHUs
JanbHEeNLLIMX UCCNEeA0BaHMIA.

KnioyeBble cnoBa: 3HEPreTMYECKN HANMUTOK, KOQEWH, KONNAreHo3, HepassuBaloLLasacs OepeMeHHOCT,
KO, peTpoxopeanbHas rematoma, GONNKYNoreHes, aMOPUOTEHES, FeHbl.
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Annotatsiya

Tadgiqot magsadi: Energetik ichimliklarni iste’'mol gilgandan so'ng embrioxorial yetishmovchiligi bo‘lgan
ayollarda qin va ichak mikrobiotasining holatini o‘rganish, shuningdek, ekstrakorporal urug‘lantirishning
ijobiy natijalarini bashorat gilishda turli omillar - metabolizm, follikulogenez va embriogenez buzilishlarining
gormonal-metabolik va molekulyar-genetik belgilovchilarining ahamiyatini baholash.

Material va usullar: Tadgigot obyekti sifatida anamnezida reproduktiv yo‘qotishlar bo‘lgan, energetik ichimliklar
iste’'mol gilgan 1-trimestrdagi 61 nafar homilador ayol olingan. Yugoridagi muammolarni hal gilish va go'yilgan
magsadlarga erishish uchun so‘rovnoma, laboratoriya-instrumental tekshiruvlar o‘tkazildi, shuningdek Ketle
bo‘yicha tana vazni indeksi (TVI) aniglandi.

Natijalar: Tadgigot davomida energetik ichimliklarni surunkali iste’mol gilgan homilador ayollarda so‘rovnoma
va diagnostik kuzatuvlar natijasida sezilarli patologik o‘zgarishlar aniglandi. Bular ortigcha tana vazni, I-1I-1ll darajali
semizlik, gin disbiozi, bachadon gipertonusi, retroxorial gematoma va homila tushish xavfining ortishi kabi holatlarni
0'zichiga oladi.

Ayollarning reproduktiv salomatligi muammosi muhim ijtimoiy-tibbiy ahamiyatga ega masalalar orasida
alohida o'rin egallaydi. Bugungi kunda aynan energetik ichimliklar mashhur zararli odatga aylandi. Ular o'smirlar va
homilador ayollar orasida keng targalmogda. Asosiy iste’molchilar 16 yoshdan 35 yoshgacha bo‘lgan (o‘rtacha 24
yosh) yoshlar, shu jumladan homilador ayollardir.

Rivojlanmagan homiladorlik - bu homilaning (embrionning) bachadon ichida nobud bo'lishi, miometriyning
patologik inertligi va gemostaz tizimining buzilishini 0‘z ichiga olgan patologik belgilar majmuasidir. Bunday
ichimliklardan foydalanish xavfsizligi hali to‘liq o‘rganilmagan, bu esa go‘shimcha tadgigotlar o‘tkazishni talab etadi.
Ular o‘smirlar va homilador ayollar ortasida keng go‘llanila boshlandi.

Kalit so‘zlar: energetik ichimlik, kofein, kollagenoz, rivojlanmagan homiladorlik, EKU, retroxorial gematoma,
follikulogenez, embriogenez, genlar.

Annotation

Objective: The study aims to investigate the state of vaginal and intestinal microbiota in women with
embryochorial insufficiency after consuming energy drinks, as well as to assess the significance of various factors -
hormonal-metabolic and molecular-genetic predictors of metabolic disorders, folliculogenesis, and embryogenesis
- in predicting favorable outcomes of in vitro fertilization.

Materials and methods: The study included 61 pregnant women in the 1st trimester with a history of reproductive
loss who consumed energy drinks.

To address the aforementioned issues and achieve the set goals, surveys (questionnaires), laboratory and
instrumental studies were also used, and the Quetelet Body Mass Index (BMI) was calculated.

Results: In our study, we found that pregnant women who chronically consumed energy drinks, as determined
by questionnaires and diagnostic observation, exhibited significant pathological changes such as excess body
weight, obesity of I-1l-1ll degrees, vaginal dysbiosis, uterine hypertonicity, retrochorial hematoma, and increased risk
of miscarriage.

The issue of women's reproductive health holds a special place among problems of significant social and
medical importance. Today, energy drinks have become a popular harmful habit. They have become widely used
among adolescents and pregnant women. The main consumers are young people aged 16 to 35 (average 24 years),
including pregnant women.

Non-developing pregnancy is a complex of pathological symptoms, including intrauterine fetal death (embryo),
pathological inertness of the myometrium, and disruption of the hemostasis system. The safety of using such drinks
has not yet been determined, which necessitates further research.

Keywords: energy drink, caffeine, collagenosis, non-developing pregnancy, IVF, retrochorial hematoma,
folliculogenesis, embryogenesis, genes.
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BeeneHue: PenpoaykTuBHash CMCTEMA XEHLLMH SBNSETCS
OOHUM 13 YYBCTBUTENbHBIX MHAWKATOPOB COCTOSHMS 300PO-
Bbs opraHmama [1].

lMHekonornyeckast 3a60NEBAEMOCTb SBASIETC BaXHbIM
nokasaTenem PenpoLyKTMBHOIO 3L0pPOBbS. B COBPEMEHHbIX
COLMaNbHO-3KOHOMUYECKMX YCNIOBMSIX OTMEYAETCs POCT 3a-
0071eBaEMOCTM XEHLLWH BCEX BO3PACTHbIX rpynn [3].

Cpeon npobnem, MMEIOLLWX BaxHOE COLMANbHO-Meau-
LIMHCKOE 3HAYeHNe, 0coboe MECTO 3aHNMaeT npobnema pe-
MPOAYKTUBHOIO 340P0BbS XEHLLWH [4].

Bo Bcem Mupe npobnema Gecnnoane SBNSETCs akTyab-
HOW nNpobnemoit B chepe penpoaykTonorun. MsydeHne ponu
FEHETNYECKUX KOMMOHEHTOB B 3TUOMOTMM PA3NNYHbIX GOPM
HapyLIeHns pa3suTIS GONIMKYOreHe3a, sMOproreHesa 1
mMeTabonnama B NMPOrHO3MpOBaHME UCXOLO0B NMpOrpamm
BCMOMOraTeJibHbIX PeNpPOAYKTUBHBIX TEXHONOIMIA Y XEH-
WMH pa3NM4HOro Bo3pacta 1 GYHKLMOHMPOBAHWS penpo-
JYKTUBHOW CUCTEMbI XEHLLMH SIBSIETCS MPUOPUTETHO 00-
NacTbio PENPOMYKTMBHON MeOULIMHBI U OOHUM U3 Hambonee
aKTMBHO Pa3BMBAIOLLMXCS HaMPaBNEHW COBPEMEHHOW Meau-
LIMHBI U TEHETUKM,

PaHHME CMOHTaHHble MOTepPU OEPEMEHHOCTU SBASIOTCS
KOMMAEKCHOM NpoOnemoit. Monck NpUYMH NpepbiBaHuii be-
PEMEHHOCTM PaHHEro Cpoka ¥ pa3pabotka MeponpusaTIiA no
CHUXEHMIO UX YPOBHS Ha QOHE YXYALLIEHNS AeMOrpadun4eckoi
CUTyaLIM IBIIETCS OQHON 13 BaXHBIX 3aa4 aKyLLIepCTBa U rn-
Hekonorum [6].

OHepreTuyeckne HanuTku (3.H) — 3T0 HOBLIN BpeHa, B psay
BPEAHbIX MPMBbIYEK, HAPSY C ankoronem, TabakomM 1 HapKo-
TukaMu. IMEHHO B Takow UCTOPKUYECKON NOCNER0BATENIbHOCTH
NOSBASNCH 3TV SIBNIEHNS B XWU3HW YEN0BEYECTBA [9].

Hacroswwuin xe mupoBoii 6ym 3.H Hayancs Tombko B ce-
peanHe 2000-x rogos. Tak, B 2006 roa. B Mupe Obino 3ape-
rMCTpMpoBaHo noyTi 500 HOBbIX OPEHIOB, 1 KOAMYECTBO Ha-
nnTKOB cTano HapacTtatb. K npumepy, B CLLA 3a 5 net, ¢ 2008
no 2012 rogax., poct npogax 3.H coctasun 60%, DOCTUrHYB
obbemMa, TOProBblii 0OOPOT KOTOPOro coctaBun 12,5 mnpp
[0nnapos B rog [2].

Bonbluoe notpedbneHne KodenHa CHUKAET YyBCTBUTENb-
HOCTb K MHCY/INHY, NOBbILLAET apTepuanbHoe AaBeHue. Tak-
X€ HabNI01aeTCs BOSHUKHOBEHME HAPYLLEHWIA B LIEHTPANIbHON
HEPBHOIA, CepLeYHO-COCYANCTON, NULLEBAPUTESNBHON Y BblE-
JUTENBHOM cucTemax [7].

3.H cocTosT M3 KodenHa, TaypuHa 1 rIoKOPOHOMAKTOHA,
KOdenH NOayYeH XUMMYECKUM MYTEM M3 MOYEBOI KUCNOTHI
WAN METWAMPOBAHMEM Te0OPOMMHA. VIMEHHO CUHTETWYE-
ckuid, Gonee AelLleBblii KOPEUH 1 BKIKOHAIOT NPOU3BOANTENN
B COCTaB 3HEPreTvkoB. [pyro KOMMOHEHT SHEPreTUYECKMX
KOKTEWNen — TaypuH 1 rMiokOPOHONAKTOH. HekoTopsle npous-
BOAMTENM 10OABASIOT SKCTPAKT NMCTEB MaTe, JamMuaHbl, u-
MOHHIKA 1aNbHEBOCTO4YHOTO, XEeHbLLEHs [8].

TaypuH — CUHTETUYECKMIA aHanor KopenHa, KoTopbIii 60-
nee pewes W [00aBNAETCS B SHEPrETUYECKUE HAMWUTKW B
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OrPOMHbIX KomyecTsax. Kak 1 kodewH, TaypuH cnocobeTay-
€T Y/YYLLEHMIO SHEPTETUYECKNX MPOLLECCOB, a TakKe MrpaeT
GonbLUYI0 POnb B 0OMEHE XWPOB, BXOAUT B COCTAB MapHbIX
XENYHBIX KMCNOT, CNOCOOCTBYET 3MYNbIMPOBAHMIO XMPOB B
KWLIEYHUKE, UrpaeT pofb HEPOMeaMaTopHOA aMUHOKCAO-
Tbl, TOPMOS3SILLEN CUHANTUYECKYIO nepeaady (YCKopsieT 1 yy4-
LIAET MPOLECChI BCACLIBAHUS B KULLEYHNKE U 38[€PXUBAET
KOHUEeHTpaumio BewlectTs B moare). OnHako 6e30macHOCTb
TaypyHa Ans NaUMeHToB MONoxe 18 NET He yCcTaHOBNEHa, TO
€CTb BEPOSTHOCTb MOOOYHBIX PEAKLNIA 1 €70 BAMSHIE HA METa-
6onnam Henpeackasyemsi [9].

B cTpykType GecnnogHoro Bpaka Ha AOM0 AUCHYHKLMN
meTtabonuama npuxoamtes 30-42%. Mpu aToM pacnpocTpa-
HEHHOCTb OXMPEHMS Y XEHLUMH PEnpPOAYyKTUBHOMO BO3pacTa
BapbupyeTcs B AnanasoHe 9— 29,9%. PaccMoTpeHne meTa-
00NMYEecKoro CHAPOMa NPy NOArOTOBKE MPEArpaBuoapHON
noarotoske 06YCNOBNEHO TEM, YTO B OCHOBE GOPMUPOBAHUS
1 pa3BuTMs 6ECNNOLNS MOTYT NeXaTb HAPYLIEHUS PA3NNYHbIX
3BEHbEB PENPOAYKTUBHON CUCTEMI: LIEHTPANIbHBIX CTPYKTYP,
ANYHUKOB, HaJno4YeyHnkoB. OxupeHne aBnseTcs Haubonee
4aCToW NaTonoruein cpeay Bcex Popm 3HAOKPUHHOTO GeCrno-
ana (56,2%), no aaHHbIM JlokwuHa B.H. 1 DxycyHbannesoi
T.M. nocturaet 45% B CTPYKTYPE SHAOKPUHHOTO Becnnoans, a
CPEeAM [EBYLLEK, Y KOTOPbIX HAPYLLEHS MEHCTPYaNIbHOMO pUT-
Ma COYeTaloTes ¢ 130bITOYHOI Maccol Tena - 18% [Opa3os
M.P, 2025].

OpaHol 13 Hanbonee 3HAYMMbIX YCIOBHO-MPEAOTBPATU-
MbIX MPUYMH CHUTAIOT MHDEKLIMOHHYIO, MPK 3TOM CO0BLLAeTCS
0 BO3pacTaloLLE ponu B Hepa3BuBaloLLECcs 6epeMeHHOCTH
YCNOBHO-NATOrEHHbIX MUKPOOPraHn3MOoB. VI3BECTHO, 4TO Y
70-84% nauneHToK GakTepuanbHbId BarMHO3 COYETAETCs C
pmcbakTepro3om kuweyHnka (Pysnesa H.X., Maxomosa X.E.,
2025). bakTepuanbHbIii BarMHO3, KOTOPLIN BCTPeYaeTcs y Oe-
PeMeHHbIX XeHLWH B 10-46 % cnyyaes, 4OCTOBEPHO NPUBO-
LVT K YBENMYEHMIO YACTOTbI HEBbIHALIMBAHMS BEPEMEHHOCTY
(Opunoga @.LU., 2021).

CopepxaHue rioKypoHoNnakToHa B 2 6aHKax aHepreTnye-
CKOM HanuTKe NPEBbILIAET CYTO4HYIO HOpPMY MoyTh B 500 pas.
Jlaxe y4eHbIM HEeN3BECTHO, KaK 3TV MHIPEANEHTbI AENCTBYIOT
Ha OpraH13Mm, 1 Kak OHW B3aMMOLENCTBYIOT C kodenHom. o-
3TOMY 3KCMepTbl 3asBASIOT, 4TO 6€30MaCHOCTb MCMOb30Ba-
HWS TaKWX BbICOKMX 03 TaypuHa W MIOKYPOHONAKTOHA eLLe He
onpefeneHa, 4to TpebyeT NPOBEAEHNS AANbHERLWNX 1ccne-
poBanHuii [10].

HauyoHanbHbIA MHCTUTYT pasBUTKS 3A4PABOOXPaHEeHUs
SctoHun B 2013 rogy NpoBen MccnenoBaHne B 061acti no-
TPe6NEHUS AHEPrETUHECKNX HANWUTKOB CPeam AeTel U Mono-
aexu, ysawmxcs B 1-12 knaccax (B Bo3pacte ot 7 oo 19 ner).
Mo pesynbTatam nccnenoBaHus 06HapyxeHo, 4to 43% yya-
wmxcs 1-6 knaccos (B Bo3pacTe ot 7 po 13 net) ynotpebnanm
SHEPreTNyecKme HanuTKM Kak MUHUMYM pa3 B XU3HU, a 2,2%
Y4aCTHUKOB 1CCNe0BaHNs ynoTpebnsiamn SHePreTMYeCKme Ha-
NUTKK perynspHo, 6onee Tpex pa3 B Hepenio. Viccneposanie
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EBponeiickoro areHTcTBa N0 GE30MacHOCTY NoKa3ano, YTo B
Esponerickom coto3e 18% peten B Bo3pacte 3-10 net n 68%
nomnpoctkoB ( 10-18 net) ynoTpedbnsioT SHepreTMyeckne Ha-
nuTkm [11].

OCHOBHbIMM MOTPEOMTENSMI SBASIOTC MONOAbIE NIOAN B
Bo3pacte ot 16 10 35 neT, BKMio4as GEPEMEHHBIX.

CpenHee KOAMYECTBO BLIMUTOMO HAMWUTKA CPEau TeX, KTO
ynoTpebnsin SHepPreTMyeckne HanUTKL Kak MHUMYM pa3 B He-
JEeNi0, pacnpeenseTcs no BO3PACTHbIM rpynnam CReayoLyM
obpasom: 324 mn - netv 7-13 net; 429 mn - netn 13-19 ner;
536 Mn - yyawmecs npodheccmoHanbHbIX yunnui, 1 413 ma -
CTyOEHTHI BY30B [12].

[ns cpasHeHus, B lMonblue 44% ydalumxcs B BO3pacTe
12-20 net BbINMBAIOT OfHY mopunto (250 ma) aHepreTuye-
CKOro HanuTka B ieHb, 12% - ase nopuuu (500 ma) n 2-3%
— TPW-4eTbIpe NopLwNn B AeHb [13].

Mo pesynbtatam WUCCNELOBaHMS MpuyMHamMn ynotpebne-
HWS SHEPreTUKOB SBNSIOTCS: BKYC, XaxX[a, OKa3blBaEMblii
3ddeEKT 1 Hble NpUYMHLL. Camas pacnpoCTPaHeHHas puymn-
Ha ynoTpebnexns 3.H — 310 GaHanbHbIA BKYC (46 %), nanee
xaxnaa (23 %), oxnoaemblin addekT (22 %) [14].

B nepuon rectauum oueHka ynotpebneHns sHepretuye-
CKMX HAnMTKOB BpacTaeT B ABa pa3a 60/bLUE.

Matepuan n MeTobl:

KnuHuyeckne HabniogeHns nposogunnck B 2024-2025
rOfAax B LLEHTPE CKPMHWHIA 1 POLAMBHBIX KOMMIEKCaX, Pacno-
NOXEHHbIX Ha TeppuTopumn byxapckoi obnactu, cpean bepe-
MEHHBIX XeHLLWH 1-TpuMecTpa. YNbTpa3BykoBble NCCNEa0Ba-
HIS MPOBOAVNMCH HA YNbTPa3BYKOBbLIX CKaHepax SonoScape
E3 (Mindray, Kutai) ¢ BbinyknbiM gatinkom 2,5-5 M,

B knunHnyeckux nccnenoBaHusx GepeMeHHble y4acTBOBa-
M B onpoce AobpoBoaLHO. Beero onpoc npownn 61 6epe-
MEHHBIX MPOX0ASLLEE B nepuoae 1-ro Tpumectpa 6epemMeHHo-
CTU, MHAMBUIYaNbHO M 0BPOBOMBHO. PECNIOHAEHTLI OTBETUN
Ha 15 Bonpoc. AHKETMPOBaHME Hadyanach OT Aemorpaduye-
CKWX JAHHBIX, Takux kak Gamuams 1 nMs, BO3PacT U Ha Kakom
OepemMeHHOCTU HaxoamTes OHa. Bonpock! 1-4 Bbinn CKPUHNH-
FOBBIMU U CIYXWNW 1S BbISBNEHNS PECTIOHAEHTOB, ynoTpe-
onsiowmx 3.H «[beTe Nn Bbl SHEPreTUYECKNE HAMUTKIA?>,

PecnoHaeHTam, OTBETUBLUMM «HET», ObINO MPEANOXEHO
MPOMYCTUTb HEKOTOPbLIE BOMPOCHI 1 NEPENTH K BONpOCY 7-8-
11-12-15 KOTOPBIN OLEHMBAN 3HAHWE COCTABA SHEPrETNHECKMX
HanMTKOB M VX 3 PeKTOB. PeCrnoHieHTaM, OTBETUBLLMM «Aa»,
Kacanmcb HEKOTOPbIX BOMpocax 2,3 n 4, npeanaranock ykasarb
TUM NOTPEBASEMOrO SHEPreTMYECKOro HanuTKa, CKOMIbKO OHM
BbINMBAIOT B IEHb C TOYKM 3PEHNS KONMMYECTBA GAHOK/OYThINOK
06bemom 250 M1 1 NpUYMHY yNoTpEBAEHNE AAHHOV HANWUTKK.

Bonpocbl 5 1 6 Gbnn TakuM: BbINMMBaM M OHU HAMKUTOK CO-
AepxalLee KodeunH o NocTynneHns 6epeMEHHOCTY M Kak OHU
cebs 4yBCTBOBAM MOC/E MPYEMA AAHHbBIX HAMWTOK (4yBCTBYIO
ce0s HopMaJsIbHO, M1710X0, NepeBo30yXaeHne, yCTanocTb, CHa-
yasia nepeBo30yXaeHMe, a MOTOM yCTanoCTb), Aanee UCTbIThI-
Ba/M I OHM KOrAa-nnbo auckomdopT nocne npruema sHepre-
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TKa. ECNv pecnoHaeHT 1aBan nofoXMTENbHLIA OTBET HA BONPOC
5 1 6, emy npeanaranock NPOLOMKMTL OTBETHI HA CReaytoLIme
BOMPOCHI, HABNIOAANOCk NN Y HUX HAPYLLEHWE MEHCTPYabHOM
LyKna (Bornpoc 9), 4T0 MOTMBMPOBANIO WX BbIBOP SHEPTETUYECKO-
ro HanuTka ans nokynku (sorpoc 10). Vx cnpatuveanm, cumtator
v OHW 3noynotpebnerne 3.H npruunHoii He BbiHaLLMBaHWe be-
pemeHHoCTI 1 Becnnogu (Bonpoc 13).

Bonpoc 14 npeoHa3Hayancs Oas BbIICHEHWS, B KakoM
MHEHWW VX CEeMbSi, HE MPOTMB N OHW B ynotpedneHun 3.H
(HET, OHW HE B KypCe, Mbl C ceMbeit ero yrnotpebnsem). danee
X cnpatuvsanu, Bonpoc 15 npoBepsi 0CBELOMIEHHOCTL pe-
CMOHAEHTOB 0 BPe/e IHEPreTNYecKknX HaMMUTKOB y OepemeH-
HbIX, CYMTaeTe N Bbl NpaBWsbHbIM 00 ynoTpebneHnn 3.H B
OaHHOM cuTyaumm. Bbino Tpu BO3MOXHBIX 0TBETa; «OHY Bpea-
Hbl», «OHN ©6e3BpPeaHbl», «3TO 3aBUCUT OT TOFO, CKOJbKO Bbl
NbeTe», «<HUYEro He MOry CKa3aTb».

Ha onpoc oteTuna 61 6epeMeHHas XeHLLMHa B BO3pacTe
ot 22 0o 32 net (cpenHui Bo3pact 24 ropa).Cratnctmyeckas
00paboTka MoNy4eHHOro Matepuana npou3BoAMIachk MeTo-
Aamun TPaaMLIMOHHO BapUaLMOHHON CTAaTUCTIKM C MCMONb30-
BaHMEM MPOrPaMMHOro NakeTa aas Memuko-O1onornieckmx
MCCNef0BaHNIA HA NEPCOHANBHOM KOMMbIOTEPE Ha 6a3e npo-
Leccopos Pentium IV ¢ ncnonb3osaHnem nporpammel Excel.
MpUHUMNLI 4OKA3ATENbHON MEAMLMHBLI MCNONBb30BANNCH NPK
OpraHM3aLn 1 NPOBEAEHNN UCCNEA0BAHNIA.

Pesynbratbl aHann3a MeTabonMYeCKUX 1 ropMOHaNb-
HbIX U3MEHEHWIA, a TaK)Xe COCTOAHMS MUKPOOMOTLI Bna-
ranuiya npv NPorHo3uPoBaHUK PENPOAYKTMBHBIX NOTEPD
noa BO3AEACTBMEM OHEPreTUYeCKUX HanuMTKOB MOCBSI-
LLeHa Ha U3YYeHnI0 MEeTabOMYECKMX HAPYLLEHWIA, TOPMO-
HanbHOTO AucOanaHca, a Takke BariHanbHOr0 W KULIEYHOro
anconosa B pasBMTMM PenpoayKTUBHLIX MOTepb. [Ans uccne-
[0BaHNS OEPEMEHHbIE XEHLLUMHBI ObiN pa3aeneHsl Ha [Be
rPyNMbl: OCHOBHYIO rpynny — NoTPeOAsBLUMX SHEPreTUyeckme
HanuTKK (3HepreTuyeckas rpynna) — 53 yenoseka (87,3%) un
KOHTPOMbHYIO rpynny — He ynoTpednsBLUMX SHEPreTuyeckme
HanuTkn — 8 yenoBek (12,7%).

Pesynbrarthl

Ha Bonpockl aHKeTbl 0TBETUAM 61 BepeMeHHbIX B BO3pacTe
22-32 net (cpeaHuii Bodpact 24 ner).

BepeMeHHble B cpeaHeM Bo3pacTe (22-24net 52 pecroH-
ZAeHToB 87%) NOCTOBEPHO yaLlle nuan 3.H, yem ctapume (29-
32net 8 pecrioHaenToB 13%).

Y10 Kacaetcs 4acToThl NOTPeOneHns, TO0 GOMbLUMHCTBO
OMPOLLEHHbIX YNOTPEONSNN SHEPreTUYECKUiA HaMUTOK pa3 B
mecsLL (8% oTeeTos). Bonee 78% 3asBunu, 4T0 YNoTPEOASIOT
SHEPreTNYeckMe HamuTK1 AOBOMBHO YaCTO (HECKO/ILKO pa3 B
Henesno, pa3 B Heaento). bonee 14% ONPOLLEHHbIX eXeaHeB-
HO YNOTPEONSIOT BHEPreTUYecKMe HanuTKK.

CambiMy nonynspHeIMM OpeHOamMM SHEPreTUYecKrX Ha-
nuTkoB 6binn BURN (38%), Coca Cola (30%), Flash (21%)
Red Bull( 17%). Korna pecnoHAEHTOB CPOCUAM O KONNYECTBE
BbINUTLIX 6aHOK 06beMOM 250 MA B fieHb, OONbLIMHCTBO 3asi-
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BM/IM, 4TO BBIMMBAIOT 1 nopLmIio B AeHb (49%). Hanuume 2 nop-
LA B AeHb 3asBunn 37% 6epeMeHHbIX, a 3 1 4 nopuuu yno-
TpebnatoT 14% pecnoHaeHTOB COOTBETCTBEHHO.

Mpw OLeHKe PECcroHAeHTaMM 3HaHUIA 00 WHrpemneHTax
9HePreTMYECKMX HaNMUTKOB YaLLe BCErO YKasblBannCh KOQenH,
caxap (0kos0 72%), (28%) naxe He UMenn NpeacTaBNeHus.

BepemeHHble yaLLe BCEero Nuav SHePreTyeckme HanuTku
6e3 0co00i NpuumHbl (25%) unn npu ytomnernn (38%). Y He-
KOTOPbIX OHM ObINK A0 MK Nocne GU3MYECKOi Harpyaku (25%
COOTBETCTBEHHO). HekoTopble Takxe nuan Ux 4o v nocne ym-
CTBEHHbIX yeunuii (3% cootseTcTeeHHO). Hekotopeble (10%)
ynotpebnsnm 3.H, kora 4yBCTBOBAAM Xaxay.

JloBonbHO Gonbluasi rpynna PECNOHAEHTOB CHUTaNMN, YTO
SHEPreTUYECKNEe HaNMUTKK BPEAHbLI ANS 300P0Bbs (36%), nnn
FOBOPW/M, YTO 3TO 3aBUCUT OT KOAMYECTBa BLINUTOrO (48%).
Tonbko 16% OMPOLLEHHBIX 3aBUAN, YTO SHEPTETUYECKIE Ha-
MAUTKW He OKa3bIBAIOT BPELHOIO BNUSHMS Ha 3LOPOBLE.

C npyroi CTOpOHbI, 6epeMeHHbIe NPU3HANICh, YTO YyB-
CTBOBaJI, HEKOTOPbIN AMCKOMPOPT nocne ynotpednenns 3.H.
Hanbonee pacnpocTpaHeHHbIMI Npo6nemMamm Co 340P0BLEM
Oblnn: 6071b U CKPY4MBaHUE B XMBOTE ( 19%), HapyLLEHNE MEH-
CTPYasbHOro LmMkna (anbrogMcMeHopest, rmnepnoammMmeHopest
(37%), TOowHOTa 1 pBOTa (5%). BONBLUMHCTBO PECNOHAEHTOB
4yBCTBOBANN Cebst HopManbHO ( 15%). Moutn (13%) pecnoH-
JIEHTOB NOYYBCTBOBAN NepeBo30yXAeHe nocne ynotpedne-
Hns 3.H, a okono ( 12%) cHavana no4yBCTBOBAV NEPEBO30YX-

10

* 250,5'—

[EHMe, a 3aTeM YCTaNnoCTb.

Ha Bonpoc BbinuBanu n1 oHn 3.H 0o Hactynnexus bepe-
MEHHOCTW, OTBET OblN TakuM: GONbLUMHCTBO 65% OTBETUNN
«ga», ¢ 16-17net, 12% OTBETUAMN «HET», WL 23% OTBETUNN,
YTO OHM BbINMBAKOT BMECTE C CYMPYroM.

Cpeny onpoLLeHHbIX 60MbLIMHCTBO PECMOHAEHTOB B aHa-
MHe3e Habnoaanvch Npobaemsl B XEHCKOM cdepe, kak Hapy-
LEHVE MEHCTPYabHOrO LMKNa, BTOPUYHOE Becnnoaue, yrpo-
3a NnpepbIBaH1s GepeMeHHOCTI, PETPOXOpUaNbHas reMatoma
u nanee (puc.10). HepassmBatowascs 6epeMeHHOCTb — 3T0
KOMMIEKC MaTONOTMYECKMX CUMMTOMOB, BK/KOHAIOLIMX BHY-
TPUYTPOOHYIO rbenb nnoga (3MOPKOHA), MaToNoOrM4YEcKyHo
MHEPTHOCTb MUOMETPUS U HAPYLLIEHWS CUCTEMBI FEMOCTa3a.
Cpeamn pecnoHOgHTOB, yNOTPEOASIOWMX SHEPreTuieckme Ha-
MUTKX KaXAbIA [1eHb (0COOEHHO 4Yalle OAHOro pa3a B AEHb),
BLICOK pUCK ynoTpebneHns n3BbITOYHOrO KOAMYeCcTBa Koden-
Ha B 9.H, 4TO MOXET NpeacTaBAsTb Yrpo3y Ans NPepbiBaHMs
OepeMeHHOCTM B I0NTOCPOYHON NEPCNEKTHBE.

CornacHo nonyyeHHbIM KJMHUYECKUM HabnopeHu-
M, y GONbLUMHCTBA Y4acTHUL, npoweawmx Y3U u aHke-
TUPOBaHMe, ObiNM BbISIBJIEHbI CNEAYIOLNE HAPYLUEHUS:
HapyLUEHNS MEHCTPYaNbHOTo uMkia — y 29 % XEHLLUH,
peTpoxopuanbHas rematoma — y 25 %, BTopuyHoe Gec-
nnogue — y 20 %, yrpo3a npexmneBpeMeHHOr0 NPepbIBaHMs
OepemMeHHOCTU — Y 14 %, a Takxe Apyrue naTonormyeckme
COCTOSIHUSA — Y 12 % XEeHLUH (1-pucyHoKk).

29%

20 25 30 35

1-pucyHok. AHanuTMYecKas guarpaMmma pacnpoCTPaHEHHOCTM aKyLIEPCKMX NATONOMMiA Y 6epeMeHHbIX XEHLLMH,
NPUHUMAaBLUMX SHEPreTUYEeCKUe HaNnUTKU A0 1 BO BpeMs 6epeMeHHOCTM, N0 JaHHbIM aHKeTMpoBaHus n Y3U

Mpu ocmoTpe GepeMeHHbIX, Y4acTBOBABLUMX B aHKETUPO-
BaHUM 1 pacnpenenéHHbiX no rpynnam, Obino YCTAaHOBNEHO,
YTO XXEHLLUMHbI, YNOTPEONSBLUNE SHEPreTUHecKMe HamuTku,
nvenn 0onee BbIPAXEHHbIE MPU3HAKWM M3BLITOYHON MaCChl
TeNa o CPaBHEHWUIO C He YNOTPEONABLLMMI JAHHbIE HAMUTKY.

Pacuét unpekca maccol Tena (MMT) no dopmyne Ketne
nokasan, 4toy 2,5% bepemeHHbIX (2 4enoseka, MIMT 16-18,5)

Habnopancs aeduunt maccel Tena; y 32,2% (20 yenosex,
MT 18,5-25) — HopmanbHas macca Tena; y 43,4% (26 4eno-
Bek, MIMT 25-30) — n3bbiTouHas macca Tena; y 16% (9 yeno-
Bek, IMT 30-35) — oxwupenue | crenenn; y 4,2% (3 yenosexa,
AMT 35-40) — oxwpeHne Il ctenenn, ny 1,6% (1 yenosex,
NMT Bbiwe 40) — oxupeHne Il ctenerm (pucyHok 2).
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B [[e)HIIHT MACCH TeIa —
4.20% \ 1.60% ——2.50% 2.5% (2 uemoreka)
16%

u HDPME’I.‘.II:HHH Macca TSIa —

32.2% (20 genoBek)
43.40%

32.20%

HM30pITOUHAA Macca Tela —

43.4% (26 uenoBek)

O=xupenne I crenenn — 16%
(9 uenoBek)

Oxupenne Il crenenn —
4,2% (3 uenopeka)
B Oxupenne III crenenn —
L 1.6% (1 uemopek) r|

PucyHok 2. Unpekc maccel Tena (UMT) xeHwmH B 00ciea0BaHHbIX rpynnax, (%)

Mocne onpeneneHust IMT y 6epeMeHHbIX, MCX0As U3 1X Xanob, aHamHe3a W Pe3ynsTaToB KIMHUMYEecKoro obcneaoBaHns
(Takux kak pasapaxuTeNbHOCTb, DECCOHHMUA, N30BITOYHAS Macca Tena, Hannime TEMHO-KOPUYHEBBIX MTMEHTHBIX NSTEH B 00-
NacTVi LWen, NOAMBILLIEYHbIX BNaMH W Naxa, Hanuyme nanunaoMm Ha Liee y 60NbLUMHCTBA OEPEMEHHbIX, MOBLILLEHHOE BNEYEHNE
K CNaIKOMY 1 ra3vpoBaHHbIM HAanWUTKaM, U3xora, AMCrencuyeckie SBneHus 1 ap.), Gbino COYTEHO LienecoobpasHbiM NPOBECTH
1ccnenoBaHNe ropMOHaIbHOTO CTaTyca 1 GUOXUMUYECKIX MAPKEPOB KPOBH.

[ins 31010 ObINK ONpeaeneHbl YPOBHM FOPMOHOB 3CTPAAMOA 1 NPOreCTePOoHa, a Takxe roxummndeckix Mapkepos A (asb-
da-detonporenHa) u XM (XopruoH4eCKoro roHaaoTponmMHa).Mony4eHHble pesynbTatbl aHannaa npeacTasneHs! B Tabnuue 1.

TaGnuua 1.
Pe3aynbTarbl FOPMOHALHOO aHann3a KpoBy Y GEPEMEHHBIX XEHLLMH 00cnemyemblx rpynmn, M+m
N2 | TOpMOH 1 GUOXMMUYECKNIA MapKep KonTtponbHas rpynna n=10 bepemeHHble, nonyyasiume 3.H. n=12
1 actpaamon (Hr/mn) 2,7+0,4 0,7+0,2*
2 MpOrecTepoH (Hr/mn) 63,3%7,2 15,4£5,1*
3 XY (ME/mn) 172,8+24,9 31,98,0*
4 A®MN (ME/mn) 8,211,4 15,96+0,63*
MprMeyaHme: * — NOCTOBEPHOCTb Pa3anymiA M0 CPABHEHMIO C GEPEMEHHBIMI KOHTPOIbHOI rpynnbl (P<0,05).
Y 6epeMeHHbIX IKCNePUMEHTaNIbHOM MpynMbl COAEpXaHne Cpean GuoxMMnyeckix MapkepoB coaepxanue X' cHu-

9CTpafMona B KPOBW Oka3anock Ha 74,1 % Bbille, 4em B KoH-  3unock Ha 80,9 % (B 5,4 pasa), Toraa kak cogepxanue AN
TPONBHOW rpynne, TO ecTb B 3,9 pasa MeHbLUe, a CoAepXaHne  yBennumnoch Ha 48,6 % (s 1,9 pasa) (puc. 3n 4).
MpOrecTepoHa CHM3UNOoCh Ha 75,7 %, T0 ecTb B 4,1 pasa.

«»K OHTpOIBHAS IpyIa

SOKcnepHMeHTaIbHag
rpymmna

[ JcTpagnoa IIporecTepon ]

Puc. 3. AHanu3 ropmMoHOB Y 6epeMEHHBIX, TPUHUMABLLMX 3HEPreTUHECKME HAMUTKM
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Puc. 4: AHann3 GUoXMMMYECKMX MapkepoB y 6epeMeHHbIX, MPUHMMABLLMX S3HEPreTUYeCKne HanuTKu

C uenbto aHann3a MUKPOOMOTHI BRaranula 1 KuLeyHMKa
OepemeHHbIX A8 NPOrHO3MPOBAHMS PENPOAYKTUBHLIX NOTEPb
noJ, BO3AEVCTBUEM SHEPreTUYecKMx HannuTkoB Bbino otobpa-
HO 10 GepeMeHHbIX XeHLLWH | TpUMECTpa, He ynoTpedNSIoLmx
JHepreTnyeckne Hanutku, u 27 6epeMeHHbIx, ynotpednsio-
LLMX 3TN HAMUTKN.

9T0T aHanM3 no3B0NAN BbISBAATL NPOONEMbI, CBA3aHHbIE
C XenyokoM, NMeYeHblo, NOmXenyao4HOM Xene3om n Knwey-

H1KOM. Konporpamma npoBepsnachk no MakpoCKOMUYECKNM,
OUBNKO-XMMUYECKM 1 MUKPOCKOMUYECKM KpuTepusam. [lo-
Ny4YeHHble Pe3ynbTaThl MOKa3blBanM, YTO Kan UMEN Kaluue-
00pasHyto hopmy, TEMHO-OPaHXEBbIA LIBET W HEMPUSTHbIA
3anax; B 11 kana BbIBNSANOCH OOMbLLOE KONMYECTBO Benka,
MBILLEYHBIX BOIOKOH, COEMHUTENBHOM TKaHW, PaCcTUTENbHBIX
BOJIOKOH, MbIfia 1 Kpaxmana, ogoduiabHoOi dnopsl (cM. Ta-
Gy 2).

Tabnuua 2
N2 | Mokasarenw KoHTtponbHas rpynna n=10 Toing np_MHmaBL”aﬂ SHePg
HanuTkn n=27
Makpockonu4eckuii aHanma
®opma CdhopmmpoBaHHas KawwmueobpasHas
Liget OpaHxeBblit TeMHO-0paHXeBbIii
3anax Cneunduyeckuin THWUNOCTHBIN
DUBNKO-XMMUYECKMIA aHANN3
pH 6-7 >7,5
2 | benok abc +
MUKpPOCKONMYECKNIA aHaNn3
1| MblLUeYHbIE BONOKHA abc +Ht
CoepuHuTeNnbHas TKaHb abc 4
3 Knetyarka (nepeBapeHHble 1 abe .2
HenepeBapeHHbIe PaCTUTENbHbIE BONOKHA)
4 | Mbino abc "
5 | Kpaxman abc il
6 | VopodunbHas dnopa abc +*

Mpumeyanue: + — B ManoM KOANYECTBE;++ — B CPEAAHEM KONNYECTBE; +++ — B GOMBLIOM KONMYECTBe.

PeaynbTathl aHann3a 6binu CNeayoLwLMMI; HOPMOBKO3 Bbl-
aBNeH y 22 6epemeHHbix (36,0 %), amcbnos | ctenenn —y 14
BepemeHHbIX (23 %), amcouno3 Il ctenenn — y 8 GepemeHHbIX
(13,1 %), amcobuos lll cteneqn — y 17 6epemenHbix (27,9 %).
YkasaHHble pe3yrbTaThl aHaNn3a CBUAETENLCTBYIOT O HapyLLE-
HWW MPOLIECCA MULLEBAPEHNS B XeNyA04HO-KULLIEYHOM TPaKTe.

Ha cnepytolem sTane uccnenosaqus 6bin NpoBeeH aHa-
13 MUKPOBMOTLI BRaranniia. Y 6epeMeHHbIX XeHLLWH, Npo-

LWeALNX konponornyeckoe obcnenoBaxne, B3saM Tpu Maska
13 BAAranuLa Ans nposepku. AHanua Obin HaNpaBneH Ha Bbl-
ABNEHVe amcorosa Bnaranmia.

PesynbTatbl aHanusa Oblnn Cneaylowmummn: HopmMobro3
BbifiBNEH Y 8 GepemenHbix (13,1 %), ancbunoa | ctenern — y
24 6epemeHHbix (39,3 %), amconos Il cteneln — y 12 Gepe-
MeHHbIX (19,7 %), ancbuos Il ctenedn — y 17 GepeMeHHbIx
(27,9 %) (puc. 5).
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39.30%
40.00% 1| 36.00%
35.00% B MukpoOHOT2 KHIIeTH KA
30.00% S
) 23.00% M \EKpodHOTa ENaraHma
2500% - 19.70%
P 27.90%
20.00% -
P 13.10% 13.10%
15.00% - 27.90%
1000% + '
5.00%
0.00% - r . .
Hopuotnoz  Mucdmoz -  Jucomoz II-  Tucomos III-
CTENEHH CTENEHHA CIIEHH

Puc. 5. Pesynbtathl aHann3a MUKPOOUOTLI Blaranmila u K1LLeyHuka y GepemeHHbIx

A Takxe, OyneT npoBefeHO KOMMNEKCHOE KIMHUYECKOE,
rOPMOHasbHOE, MeTabonMyeckoe U MOMEKYNSIPHO-reHe-
TM4ECKOE WMCCNEOOBaHNE 1 MPOaHanM3yMpoBaHa POfib Mo-
NUMOP®HBIX NIOKYCOB FEHOB MPEAMKTOPOB HapyllieHne Me-
Tabonuama- PPARa (rs4253778), PPARGC1A (rs8192678),
PPARGC1(rs11959820), PPARD  (rs2016520), PPARy2
(rs1801282) 1 perynsatopoB AUCPHYHKLAM CTEPOUAHBIX FOPMO-
HoB - CYP17A1(rs743572), CYP19A1(rs2470152) ans nepcoHa-
NM3MPOBAHHOIO NOAX0Ma.

YacTtoTbl pacnpeneneHns annenbHbiX U reHOTUMUYECKIX
BapVAHTOB 1 OLIEHEH YPOBEHb CAMOCTOSITENBHOW 3HAYMMOCTY
3TUX FEHETUYECKMX MPEOUKTOPOB W X CUHTPOMHOE B3aUMO-
NeNCTBME B NATOrEHETUYECKMX MEXaHn3max OyayT ycTaHOBNe-
Hbl MPY PA3BUTIE OCTOXHEHUIA.

Byner yctaHoBNnEeHa KOPPEensTMBHAA B3aMMOCBA3b K-
HWKO-Nab0PATOPHBIX M MHCTPYMEHTANbHbIX NOKA3aTeNei 1 ux
POJIb B MATOFEHETUYECKMX MEXaH3Max Ha PesyabTaTUBHOCTb
3KCTPaKOPNOPaIbHOro OMNOAOTBOPEHMS.

3aknoyeHme:

1. DHepreTnyeckne HamuTKM 4Ypes3BblYaiHO MONYASPHbI
cpeam noapocTKoB, B TOM Yncne cpean 6epeMeHHbIx Toxe. B
Hawem ncenepoBanumn 87% 13 60 ompOLWeHHbIX BepeMEHHbIX
ynotpebnann 3.H, npuyem 49% nunm ux JOCTaTO4HO YACTO
(Kaxablii ieHb, HECKOJIbKO pa3 B HEAENIo, Pa3 B HEAENI0).
Bospact pecnonaeHThl 21-24neTHue, yem 29-32neTHuX, NbioT

6onblue 3.H. Mpw Bbibope GpeHaa OHK Yallle BCEro CMOTPeNu
Ha BKyC, LieHy 1 adpdekT. HekoTopble Monoabie GepemMeHHble
TaKXe NobAT IPyrne UCTOYHUKM KOPErHa, B TOM YUCIE HanuT-
K1 TMNa KOAbl, 4aii 1 Kode.

2. BhbiSICHUNOCh, 4TO Y GONBLIMHCTBA OMPOLLUEHHbIX Oe-
PEMEHHbIX B @aHaMHEe3e HabMoAanMech Takme Npobnemsl, kak
HapYyLLEHNs MEHCTPYaNnbHOro Lykna (29%), BTopuyHoe Gec-
nnogue (20%), yrposa NPEXLEBPEMEHHOrO MpepbiBaHMs
OepemeHHocTM (14%), petpoxopuanbHas remartoma (25%)
u apyrue (12%). Tak, B paumoHe geTeit, NoAPOCTKOB 1 Gepe-
MEHHBIX XEHLLWH €.l. 1 Mbl MPWLLAK K BbIBOAY, YTO HEOOX0AN-
MO MPOBECTN BOMbLLE CKPUHUHTOBBIX TECTOB HA NOTPEDNEHNe
APYruX UCTO4HMKOB kodenHa.Takum 06pa3om, cneayeT npo-
BOAMTb 6O0bLLE CKPUHMHIOBbIX TECTOB Ha noTpedneHue 3.H u
LPYruX UCTOYHUKOB KOEVHA B PaLLMOHE AeTeit, NOLPOCTKOB 1
B paLoHe GEPEMEHHBIX TOXE.

3. Takum 00pa3om, y 6epPEMEHHbIX XEHLLMH rpynmbl, yno-
TPEONSBLUEN SHEPreTUYECKME HAMMUTKM, MPY HANMYMK PENpPO-
AYKTUBHbIX MOTEPb HAbMOAANNCL 3MEHEHNS B COCTaBE MU-
kpobumoTbl Bnaranuwia. Mepexon MUKPOBMOTLI BRaraauLia ot
HOPMaLHOM Gnopbl K NATOreHHOM, U3MEHEHNe e€ COCTaBa,
CHVXXEHWE YYBCTBUTENbHOCTY MUKPOBMOTHI K OMMOPTYHUCTH-
yecko Gnope, a TakKe HanMune PETPOXOPUanbHOW reMaro-
Mbl Obl/IM BbISIBEHBI Kak (akTOpbl, MOBbILLIAKLLME PUCK PEMPO-
OYKTVBHBIX MOTEPb.
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Annotation

The relevance of investigating the role of adhesions in the rehabilitation of women following surgical interventions
arises from their high incidence and the substantial clinical consequences associated with postoperative adhesion
formation. As one of the most frequent postoperative complications, the adhesive process can exert a profound
influence on both clinical outcomes and functional recovery, substantially diminishing patients’ quality of life. This
issue is particularly critical in surgeries involving the abdominal cavity, pelvis, and female reproductive organs, where
adhesion formation often results in chronic pain, organ dysfunction, functional impairment, and, in severe cases,
infertility.

Adhesion development represents an excessive fibrotic response to tissue injury and inflammation occurring
during surgical procedures. Despite significant advancements in surgical techniques and the widespread adoption
of minimally invasive approaches, adhesion formation remains a persistent clinical challenge, as even contemporary
surgical methods cannot fully eliminate the risk. Consequently, there is a continued need to develop and refine
effective strategies for the prevention, early diagnosis, and management of postoperative adhesions.

The rehabilitation of women in the context of adhesion-related complications is of particular importance, as it
encompasses not only the alleviation of physical discomfort and the improvement of overall quality of life but also the
preservation and restoration of reproductive health—a key concern for this patient population. Early identification
of adhesions and the implementation of comprehensive rehabilitation programs that integrate pharmacological
interventions with physiotherapeutic approaches aimed at preventing adhesion formation are essential for minimizing
postoperative complications and enhancing the overall effectiveness of recovery.

Key words: rehabilitation, cesarean section, anti-adhesive agents.

Annotatsiya

Jarrohlik amaliyotlaridan so‘ng ayollarni reabilitatsiya gilishda bitishmalarning ahamiyatini o‘rganish dolzarbligi
ularning yugori chastotasi va operatsiyadan keyingi bitishmalar shakllanishi bilan bog'liq jiddiy Klinik ogibatlar
tufaylidir. Operatsiyadan keyingi eng ko‘p uchraydigan asoratlardan biri sifatida bitishma jarayoni klinik natijalarga
ham, funksional tiklanishga ham sezilarli ta’sir ko‘rsatib, bemorlar hayot sifatini jiddiy ravishda pasaytirishi mumkin.
Bu muammo aynigsa gorin bo‘shlig‘i a'zolari, kichik chanog va ayollar reproduktiv tizimidagi operatsiyalarda dolzarb
bo'lib, bitishmalar ko‘pincha surunkali og‘riglarga, a’zolar disfunksiyasiga, funksional buzilishlarga, og'ir hollarda
esa bepushtlikka sabab bo'ladi.

Bitishmalarning rivojlanishi jarrohlik amaliyotlari paytida yuzaga keladigan to‘gimalar shikastlanishi va
yallig‘lanishiga nisbatan ortigcha fibrotik reaksiyadir. Jarrohlik usullarining sezilarli yutuglariga va kam invaziv
yondashuvlarning keng qo'llanilishiga garamay, bitishmalar shakllanishi doimiy klinik muammo bo'lib golmogda,
chunki hatto zamonaviy jarrohlik usullari ham ularning paydo bo‘lish xavfini to'liq bartaraf eta olmaydi. Shu bois,
operatsiyadan keyingi bitishmalarning oldini olish, erta tashxislash va davolashning samarali usullarini ishlab chigish
hamda takomillashtirish zarurati saglanib golmogda.
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Bitishmalar bilan bog'liq asoratlar nugtayi nazaridan ayollarni reabilitatsiya gilish alohida ahamiyatga ega,
chunki u nafagat jismoniy noqulayliklarni bartaraf etish va umumiy hayot sifatini yaxshilashni, balki ushbu bemorlar
guruhi uchun muhim jihat bo‘lgan reproduktiv salomatlikni saglash va tiklashni ham o'z ichiga oladi. Bitishmalarni erta
aniglash va farmakologik choralarni bitishmalar hosil bo‘lishining oldini olishga garatilgan fizioterapevtik yondashuvlar
bilan uyg‘unlashtiradigan keng gamrovli reabilitatsiya dasturlarini amalga oshirish operatsiyadan keyingi asoratlarni
kamaytirish va umumiy tiklanish samaradorligini oshirish uchun g‘oyat muhimdir.

Kalit so‘zlar: reabilitatsiya, kesarcha kesish, antiadgeziv vositalar.

AHHOTaLMS

AKTYanbHOCTb W3y4eHUst PONKM Craek B PeabunuTauuy XEeHLMH MOCNE XMPYPrUYecKUX BMELLATeNbCTB
00yCnoBNEHa WX BBLICOKOA 4acTOTOM W 3HAYUTENbHBIMIA KIMHUYECKMMM MOCNEACTBUSMU, CBS3aHHBIMUA C
hOpMUPOBaHEM NOCNEONEPaLIMOHHBIX cnaek. Kak 0aHO U3 Haubonee YacTbix MOCAE0oNePaLMOHHbIX OCIOXHEH,
CrnaeyHblil MPOLIECC MOXET 0Kas3aTb rMyOoKoe BANSHME KaK HA KNIMHNYECKME UCXOMbI, Tak 1 HA GYHKLIMOHANBHOE
BOCCTAHOB/IEHME, CYLLECTBEHHO CHWXAs Ka4eCTBO XM3HW MauueHToB. 3Ta npobnema 0COOEHHO akTyanbHa npu
onepaumsix Ha OpraHax OPIOLLIHOV NONOCTY, MaNOro Ta3a W XEHCKOW PenpoayKTUBHOI CUCTEMI, FIe 0Opa30BaHne
CNaek 4acTo MPUBOAMT K XPOHWUYECKM BONSM, ANCHYHKLIAN OPraHOB, GYHKLMOHANbHBIM HAPYLLIEHWUSM, & B TAXENbIX
cnyyasix - K 6ecnaoamto.

Pa3BuTie craek NpeacTaBnsieT coboi Ype3MepHyo GUOPOTUYECKYI0 PEaKLIMI0 Ha NOBPEX/EHNe TKaHel 1
BOCMA/EHNE, BO3HMKAIOLLME BO BPEMS XMPYPTMYECKMX BMELLIATENLCTB. HECMOTPS Ha 3HAYMTENbHBIE AOCTUXEHNS
B XMPYPrYeCcKmX MeTOAax W LUMPOKOE BHEAPEHWE ManouHBA3MBHbIX MOAX0A0B, GOPMMPOBAHME CMaeK OCTaeTes
MOCTOSAHHOM KNMHNYECKO MPOOAEMOIA, MOCKOMbKY 1AXE COBPEMEHHbIE XMPYPrMYECKIE METO/IbI HE MOrYT NOAHOCTHIO
yCTpaHNTb puckmx 06pa3oBanmus. CneaoBarenbHO, COXPaHIETCs He0OX0aMMOCTb Pa3pPabOoTKM 1 COBEPLLEHCTBOBAHNS
3(QdEKTUBHbIX CTPATErUIA NPODUNAKTUKI, PAHHEN ANMATHOCTUKY U1 NNEYEHNS NOCNE0NEPALIMOHHBIX Craek.

Peabunutaums XeHLMH B KOHTEKCTE OCMOXHEHWIA, CBA3AHHBIX CO craikami, UMEeT 0coboe 3HayeHue,
MOCKONbKY OHa BKMOYaeT B ce0st He Tonbko obneryeHne Guanyeckoro auckompopta v ynyuiieHue obLiero
Ka4ecTBa XM3HU, HO M COXPaHEHME N BOCCTAHOBNEHIE PENPOLYKTUBHOIO 3A0POBbSA - KMIOYEBOM aCMeKT ANs AaHHO
rpynmnbl NauyeHToB. PaHHee BbISBNEHWE CMAeK M peanu3auys KOMMNEKCHbIX PeabuanTaLMOHHbIX NPOrpamm,
COYETaLLMX GapMaKONOrMyecKme BMELLATENbCTBA ¢ GU3MOTEPANEBTMYECKVMI MOAX0AAMM, HAaNPaBAEHHbLIMM Ha
npeaoTepalleHe 00pa3oBaHns Craek, KpaitHe BaxXHb! A8 MAHUMU3ALMM NOCNEONEPALIMOHHBIX OCNOXHEHWIA 1
NOBbILLEHNS 00LLEN 3ODEKTUBHOCT BOCCTAHOBIEHMS.

KnioueBble cnosa: peabunutavys, KeCapeBo CeyeHie, aHTaaAre3nBHbIe CPeACTBaA.
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Abstract: The significance of investigating adhesion for-
mation in the rehabilitation of women following surgical inter-
ventions stems from its high prevalence and the substantial
clinical implications associated with postoperative adhesions.
As one of the most frequent postoperative complications, ad-
hesion formation can markedly influence clinical outcomes
and impede functional recovery, thereby diminishing patients’
overall quality of life. This problem is particularly critical in
surgeries involving the abdominal cavity, pelvic organs, and
female reproductive system, where adhesions often result in
chronic pelvic pain, organ dysfunction, functional impairment,
and, in severe cases, infertility.

Adhesion formation represents an excessive fibrotic re-
sponse to tissue injury and inflammatory processes triggered
during surgical procedures. Despite significant advancements
in surgical techniques and the widespread adoption of mini-
mally invasive approaches, the challenge of preventing post-
operative adhesions remains unresolved, as even contempo-
rary methods fail to completely eliminate their occurrence. This
highlights the urgent need for the development of effective
strategies for the prevention, early diagnosis, and manage-
ment of adhesions.

The issue of rehabilitation in women affected by postopera-
tive adhesions holds particular importance, as it encompasses
not only the alleviation of physical discomfort and improve-
ment of quality of life but also the preservation of reproduc-
tive health—a crucial aspect for this patient population. Early
identification of adhesions and the implementation of compre-
hensive rehabilitation programs that integrate pharmacological
therapy with physiotherapeutic interventions aimed at prevent-
ing their formation are essential for minimizing postoperative
complications and optimizing recovery outcomes.

Consequently, further exploration of the pathogenesis of
adhesion formation, alongside the development of innovative
preventive and rehabilitative approaches, constitutes a press-
ing objective in modern medical science—particularly within
the fields of gynecology and abdominal surgery—underscor-
ing the significant practical relevance of this issue in the broad-
er context of public health.

Research Objective: To determine the effectiveness of a
drug containing Streptokinase / Streptodornase» in the pre-
vention of adhesive disease .

Study design: A total of 90 women of reproductive age who

had undergone cesarean section were examined.

The main group consisted of 60 women who received treat-
ment in three consecutive stages: obstetric hospital, outpa-
tient follow-up at the women’s health clinic, and subsequent
rehabilitation at a sanatorium.

The control group included 30 women whose treatment
was limited to the first and second stages of rehabilitation.

The examination program comprised the following diag-
nostic methods:

- collection of medical history and assessment of the na-
ture of uterine bleeding;

- complete blood count;

- gynecological examination;

- ultrasound monitoring.

Results:

Cesarean section (CS) is one of the most commonly per-
formed surgical procedures in obstetrics. However, repeated
CS significantly increases the risk of developing adhesions,
which may lead to chronic pelvic pain syndrome, infertility, im-
paired embryo implantation, placental complications, and diffi-
culties during subsequent operative deliveries.

Table 1. Effect of the Drug on Adhesion Frequency

Received the e
Patient Group Adhesion Rate
drug (%)
(%)
1 C-section (n=30) 15 (50%) 10%
2 C-sections (n=20) 10 (50%) 15%
3+ C-sections (n=10) 5(50%) 20%

The use of «Streptokinase/Streptodornase» reduces the
risk of adhesion development by 30%. The frequency of adhe-
sions increases with the number of cesarean sections. Patients
with chronic inflammatory diseases have an increased risk of
adhesions. The use of «Streptokinase/Streptodornase» signifi-
cantly reduces the risk of adhesion formation.

Assessment of Quality of Life and Pain Syndrome Af-
ter Surgery
Table 2. Quality of Life Assessment (SF-36) by Subgroups

Indicator 1CS(n=30) [2CS(n=20) |3+CS(n=10) | Control Group (n=30)
Physical activity (%) 80% 65% 50% 90%

Pain (VAS, points) 3.2%£1.0 4513 6.0£15 20£0.8

General activity (%) 75% 60% 45% 85%

Emotional state (%) 82% 70% 55% 88%

Social adaptation (%) 78% 65% 50% 85%

Role of physical health (%) 70% 55% 40% 80%

Role of emotional state (%) 5% 60% 45% 82%
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Indicator 1CS(n=30) [2CS(n=20) |3+CS(n=10) | Control Group (n=30)
General health perception (%) 85% 70% 55% 90%
Energy level (%) 7% 60% 45% 85%

The higher the number of cesarean sections, the lower the

significantly higher than in patients after cesarean sections.

physical activity levels and quality of life scores. Patients with ~ To assess pain severity, the Visual Analog Scale (VAS) and the
3+ cesarean sections experience more pronounced pain  McGill Pain Questionnaire were used.
(VAS = 6.0). In the control group, quality of life scores were Table 3. Pain Syndrome Assessment After Surgery

Time After Surgery 1CS (n=30) 2 CS (n=20) 3+CS (n=10) Control Group (n=30)
After 6 hours (VAS, points) 7015 8.2+13 9.1+£1.0 6.5+1.2
After 24 hours (VAS, points) 55+1.2 6.8+15 8.0+1.3 45+1.0
After 3 days (VAS, points) 3.5+1.0 5.0+1.2 6.5+15 2.8+0.8
After 7 days (VAS, points) 25%0.8 40%1.0 55%1.2 2.0£0.6

The higher the number of cesarean sections, the more
pronounced the pain syndrome. Patients with 3+ cesare-
an sections experienced intense pain (VAS = 9.1) 6 hours
after surgery. Even after 7 days, pain levels remained
high in patients with 3+ cesarean sections (VAS = 5.5).

To assess the complexity of the surgery, a 10-point scale was
used, which included:

Duration of surgery

Blood loss

Technical difficulties (adhesive process, scar thinning)

Table 4. Evaluation of Surgery Quality Using the Complexity Scale

Number of C-sections | Average Complexity Score (10-point scale)
1 C-section (n=30) 45+1.2
2 C-sections (n=20) 6.8+15
3+ C-sections (n=10) 8517

The surgery in cases of 3+ cesarean sections is rated as
technically complex (8.5 points). The higher the number of ce-
sarean sections, the more complex the surgery and the higher
the risk of complications. The McGill Pain Questionnaire evalu-
ates the qualitative characteristics of pain:

Burning - 25%

Aching - 40%

Cutting - 20%

Pressing - 15%

Table 5. Pain Characteristics

Type of Pain 1CS (n=30) 2 CS (n=20) 3+CS (n=10)
Burning pain (%) 15% 25% 40%
Aching pain (%) 30% 45% 50%
Cutting pain (%) 10% 15% 25%
Pressing pain (%) 8% 12% 20%
Aching and burning pain are more commonly reported by  Approximation) evaluates:
patients with 3+ cesarean sections. After 2 and 3 cesarean Redness of the wound
sections, patients more often described the pain as burning Swelling
and pressing. Hematomas
Assessment of Recovery Using the REEDA Scale Discharge from the wound
The REEDA scale (Redness, Edema, Ecchymosis, Discharge, Scar healing
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Table 6. Recovery Assessment Using the REEDA Scale

Number of C-sections Average REEDA Score (out of 15)

1 C-section (n=30) 42+1.0
2 C-sections (n=20) 6.5+1:8
3+ C-sections (n=10) 8.0£15

In this study, a retrospective analysis was conducted involv-
ing 90 women who had undergone cesarean section. Among
them, 60 patients were found to have adhesions of varying
severity. It was established that the incidence of adhesions

The application of antifibrinolytic therapy (Streptokinase /
Streptodornase) has demonstrated its effectiveness in reduc-
ing the risk of adhesion formation. The frequency of adhesions
decreased by 30%, with the most pronounced effect observed
in women after the first cesarean section (risk reduction by
50%). After three or more cesarean sections, the medication
prevented the development of the most severe forms of ad-
hesions (lll-IV degree). Furthermore, its use contributed to a
reduction in inflammatory markers (leukocytes by 18%, ESR

by 32%, D-dimer by 26%), decreased pain syndrome (VAS
from 6.5 to 3.2 points), improved physical activity of patients
(by 87%), and reduced the frequency of infectious complica-
tions after cesarean sections (endometritis by 50%, infectious
complications by 67%).

The obtained results suggest that the use of antifibrinolytic
therapy (Streptokinase / Streptodornase) can be considered
a promising method for the prevention and treatment of adhe-
sion formation after cesarean section, especially in patients
after the first and second cesarean sections. Given the identi-

increases proportionally with the number of cesarean sections
performed: adhesions were detected in 10% of patients after
the first CS, in 20% after the second CS, and in 40% after
three or more CS procedures.

fied patterns, further research is necessary to assess the long-
term effectiveness of this method and its impact on women'’s
reproductive function.

Conclusion:

A retrospective analysis was conducted on 90 women
who underwent cesarean section, 60 of whom had adhe-
sions of varying severity. The frequency and severity of the
adhesion process increased proportionally to the number
of cesarean sections: after the first cesarean section, ad-
hesions were found in 10% of patients; after the second ce-
sarean section, in 20%; and after three or more cesarean
sections, in 40%.

The use of a preparation containing Streptokinase / Strept-
odornase demonstrated its effectiveness in reducing the fre-
quency and severity of adhesions. The frequency of adhesions
decreased by 30%, with the greatest effect observed after the
first cesarean section (a reduction of 50%). After three or more
cesarean sections, the preparation prevented the development
of severe forms of adhesions (Ill-IV degree).
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THE IMPORTANCE OF UREAPLASMIG INFEGTION
IN THE DEVELOPMENT OF INFERTILIT Y OF
INFLAMMATORY ORIGIN IN WOMEN

ABDULLAYEVA L.M, ABDIYEVA U.U.,
Department of Obstetrics and Gynecology of Tashkent
Medical Academy, Tashkent, Uzbekistan

Annotation

In recent years, the number of sexually transmitted infections has been increasing. One such pathogen is
ureaplasmosis, caused by Ureaplasma. Under certain conditions, this pathogen triggers inflammation and can
lead to various complications. In this regard, the role of Ureaplasma infection in the mechanism of inflammatory
infertility in women was studied. Ureaplasma infection was detected in 80 women of reproductive age with
inflammatory infertility using microscopic, cultural, and molecular biological (PCR) methods. The study results
revealed that Ureaplasma was identified as a mono-infection in 15 (18.75%) women and as a mixed infection
in 65 (81.25%) women. Among these, 64 (80%) women presented with complaints, while the disease was
asymptomatic in the remaining 16 (20%). Thus, timely detection of Ureaplasma infection is a pressing issue in
modern healthcare. Ureaplasma infection often progresses asymptomatically and in combination with mixed
infections, complicating diagnosis and treatment.

Keywords: infertility, inflammation, ureaplasma, sexually transmitted infections.

AHHOTaLua

B nocnenHue rofpl yBeaMYMBaETCS YACI0 MHOEKLMIA, NepeaatoLLyXcs NoaoBbIM nyTem. OaHUM 13 Takmx
NaToreHoOB SBASETCS ypeannia3mo3, Bbi3blBaeMblil ypeannadMoi. ITOT NaToreH npy OnpeaeneHHbIX YCAOBUAX
BbI3bIBAET BOCMANIEHIE 1 MOXET NPUBECTM K PA3NNYHbIM OCNOXHEHNSM. B CBSA3M € 3TVM Obina n3yyeHa poib
ypeannasMeHHo MHOEKLMM B MexaH3Me pasBuTusg 6ecrnnoams BOCManUTENbHOMO reHesa y XeHuyH. Y 80
XEHLWMH PEMPOAYKTMBHOTO BO3pacTa ¢ BOCMaNMTebHbIM GecrnnogmemM NHGEKLMIO ypeanaa3mbl BbISBSIN
MUKPOCKOMUYECKIM, KYbTypaNbHbIM 1 MOnekynsapHo-ouonoruyeckum (MLP) metogamu. Mo pesynbtatam
nccnenosarus y 15 (18,75%) xeHuwH ypeannasma Obina BbisiBAeHa kak MOHOMHGeKUS, a 'y 65 (81,25%)
- KaK coyeTaHHas uHobekums. 64 (80%) xeHwwmHbl obpaTuanck ¢ xanobamu, y octanbHbix 16 (20%)
3abonesaHne npotekano 6eccumnToMHO. Takum 00pa3oM, CBOEBPEMEHHOE BbISIBEHWE Ypeanna3MeHHOV
NHGEKLMM SBNSETCS aKTyanbHOM NPOOAEMOIi COBPEMEHHOCTU. YpeannadMeHHas MHDEKLMS 4acTo NPOTeKaeT
BECCUMMTOMHO 1 COYETAETCS CO CMELLIAHHBIMU MHDEKLMSIMM, 4TO MOXET CO3AaBaTb TPYAHOCTU B AMATHOCTVIKE
U NeYeHnn.

KniouyeBble cnosa: 6ecnnoaue, BocnaneHue, ypeannaama, MHdekLmm nepeaaioLmecs noaoBsIM NyTeMm.
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Annotatsiya

So‘nggi yillarda jinsiy yo'l orgali yugadigan infeksiyalar soni ortib bormoqgda. Shunday patogenlardan biri
ureaplazma qo‘zg‘atadigan ureaplazmozdir. Bu patogen ma’lum sharoitlarda yallig‘lanishni keltirib chigaradiva
turli asoratlarga olib kelishi mumkin. Shu munosabat bilan ayollarda yallig‘lanish kelib chigishli bepushtlikning
rivojlanish mexanizmida ureaplazma infeksiyasining roli o‘rganildi. Reproduktiv yoshdagi vallig‘lanishli
bepushtlikka chalingan 80 nafar ayolda ureaplazma infeksiyasi mikroskopik, kultural va molekulyar-biologik
(PZR) usullar yordamida aniglandi. Tadgigot natijalariga ko‘ra, 15 nafar (18,75%) ayolda ureaplazma yagona
infeksiya sifatida, 65 nafar (81,25%) ayolda esa qo‘shma infeksiya sifatida topildi. 64 (80%) nafar ayol shikoyat
bilan murojaat gilgan bo‘lsa, golgan 16 (20%) nafarida kasallik belgilarsiz kechgan. Shunday gilib, ureaplazma
infeksiyasini 0z vagtida aniglash bugungi kunning dolzarb muammosi hisoblanadi. Ureaplazma infeksiyasi
ko‘pincha belgilarsiz kechadi va aralash infeksiyalar bilan birga uchraydi, bu esa tashxis qo‘yish va davolashda
giyinchiliklar tug‘diradi.

Kalit so‘zlar: bepushtlik, yallig‘lanish, ureaplazma, jinsiy yo‘l orgali yugadigan infeksiyalar.
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Introduction: ureaplasmic infection belongs to the group
of inflammatory and dysbiotic diseases. There are 2 types of
ureaplasmas: Ureaplasma urealyticum and Ureaplasma par-
vum. Ureaplasmas have pathogenic activity. They attach to leu-
kocytes, spermatozoa and epithelial layers. Micro-organisms
also include small gram-negative colibacilli. In this case, the
integrity of the cell membrane is damaged, which leads to an
inflammatory process. According to statistics, the incidence
of ureaplasma in the genitourinary organs is on average 40-
60% in women and 10-30% in men. In this case, U. parvum U.
is much more common than urealiticum. Recently, an increase
in the frequency of colonization of ureaplasmic infection be-
gins at the age of 14-18 years from the beginning of sexual
activity and it decreases after 45 years. In women, ureaplas-
mic infection can cause diseases such as urethritis, vaginitis,
cervicitis, pelvic inflammatory diseases and infertility.[1]. Also,
in women, ureaplasma may be accompanied by bacterial vag-
inosis. Ureaplasma is sexually transmitted and colonizes the
vagina or urethra of women who often change sexual partners.
Ureaplasma can be transmitted to newborns during childbirth.
According to the literature, mycoplasma and ureaplasma as a
monoinfection occur in about 12-37% of cases, and in combi-
nation with other pathogenic microorganisms - in 82-88% of
cases [2]. Some studies emphasize the etiological significance
of mixed ureaplasma infection with candida in the development
of inflammatory diseases of the genitourinary system [3]. The
lack of contraceptive use, a large number of sexual partners
and the onset of sexual activity before the age of 18 are factors
that increase the risk of developing infections associated with
mycoplasma and ureaplasma [1].

When conducting laboratory diagnostics of mycoplasma
and ureaplasma infections, it is important to correctly obtain
clinical material from the patient. Animportant role is played by
the material from which the tool used to extract the material is
made. Itis recommended to use plastic brushes instead of cot-
ton swabs, which, as recommended, are toxic to microorgan-
isms [3]. In order for the results of the study to be as reliable
as possible, it is recommended to comply with the following
requirements [3]:

- delivery of biomaterial before the start of treatment or at
least 1 month after the end of antibacterial therapy;

- compliance with the deadlines for obtaining biomaterial:

- from the urethra-at least 3 hours after the last urination;

- when the discharge from the urethra is abundant - 15-20
minutes after urination;

- the cervical canal and vagina - before menstruation or
1-2 days after its end;

- the implementation of obtaining a sufficient amount of
biomaterial for laboratory research.

Indications for testing for ureaplasma and mycoplasma in-
fectionare [1]:

- clinical and/or laboratory signs of inflammatory process-
es of the genitourinary system (urethritis, prostatitis, cystitis,
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cervicitis, cervical erosion, pyelonephritis, vaginitis, etc.);

- recurrent pathological processes associated with an im-
balance of the vaginal biotope (bacterial vaginosis);

- examination of sexual partners in preparation for preg-
nancy;

- ascending infection in the pelvic organs before surgical
(invasive) interventions with a high risk of complications;

- the presence of a severe obstetric or gynecological histo-
ry (miscarriage, perinatal loss, infertility);

- the probability of transmission of infection to the fetus
during a complicated pregnancy.

Most doctors and researchers use ureaplasm spp in the
studied samples for diagnosis and treatment. They agree that
finding hominids alone is not enough.Information is needed on
the quantitative composition of mycoplasma antigens and an-
tibodies to them.

The titer of clinical significance for these bacteria is 10
KOE/ml, and antibiotic therapy is required for this indication.
Because mycoplasmas in the amount of 105 KOE/ml or less
can also be detected in healthy people.Targeted antibiotic
therapy, taking into account sensitivity to antimicrobial drugs,
randomly ureaplasma spp or M.homins. It is more effective
than prescribing recommended medications for the treatment
of urogenital infections associated with hominids. In vitro tests
have shown that ureaplasma spp. and M.homins. All clinical
isolates of hominis are sensitive to recommended antibiotics
(doxycycline and josamycin) [3]. In addition, some isolates
belong to fluoroquinolones, ureaplasm species. On the oth-
er hand, strains have been found to be sensitive to josamycin
and other macrolides. In addition to antibiotic therapy, some
researchers also recommend including immunomodulatory
drugs in treatment plans [6].

Currently, various methods and diagnostic test systems
have been developed for the diagnosis of mycoplasma in-
fection in the laboratory, differing in sensitivity, specificity and
ease ofuse M. hominis and ureaplasma species. The most
common and popular methods of diagnosing related urogen-
ital infections in the laboratory are: microbiological (cultural),
molecular genetic (method of genetic probes, PSR, real-time
PSR), immunological methods for detecting mycoplasma anti-
gens and antibodies to them.

The symptoms vary depending on the disease being
caused. Frequent urination with urethritis can lead to small se-
cretions in the urethra and a burning sensation.Bacterial vagi-
nosis is usually accompanied by discharge with an unpleasant
odor, which increases during sexual intercourse. This disease
increases the predisposition to conditions such as obstetric
and gynecological complications — premature birth, birth of a
child with low birth weight, pelvic inflammatory diseases, infer-
tility [7]. Depending on the duration of the disease, acute (up
to 2 months) and chronic (more than 2 months) forms of ure-
thritis are distinguished. Chronic urethritis acquires recurrent
and persistent forms. Chronic recurrent urethritis is a condition
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in which the level of white blood cells in the urethra normalizes
by the end of treatment, but rises again after 3 months (>5 in
the field of view at magnification x 1000). However, in chronic
persistent urethritis, a high level of leukocytes is also observed
at the end of treatment and 3 months after therapy [8].

Treatment is recommended only when urealplasmas are
clearly associated with the inflammatory process. Treatment
is not recommended for healthy carriers of ureaplasma. The
practice of treating patients who have all urealplasma is con-
sidered erroneous. Treatment is indicated for sperm donors,
as well as in cases of infertility when other causes have not
been established. Recent bacteriological studies have con-
firmed the high activity of doxycycline, josamycin and some
other antimicrobial drugs against urealplasmas [9].Treatment
of urethritis and bacterial vaginosis associated with ureaplas-
mas is carried out in accordance with the recommendations of
dermatovenerologists [10].

It should be noted that the purpose of treatment is to elimi-
nate the symptoms of urethritis, bacterial vaginosis and inflam-
matory diseases of the pelvic organs, complete destruction
(eradication) of microorganisms is not required. In most cases,
treatment of a sexual partner is necessary.Limiting the num-
ber of sexual partners and the use of barrier methods of con-
traception reduce the colonization of urealplasma. Preventive
examination and consultations with specialists are necessary
before planning a pregnancy carrying ureaplasma, surgical
interventions in the genitourinary organs or before sperm do-
nation [11].

Summary: currently ureaplasma species. bacteria include
conditionally pathogenic microorganisms that, at high con-
centrations and in association with other representatives of the
microflora, can realize their pathogenic potential. The main dis-
eases associated with urealplasmas are non-gonococcal ure-
thritis in men and bacterial vaginosis in women, and, according
to clinical recommendations, their correct confirmation is the
basis for antibiotic therapy.

Objective: to study the significance of ureaplasmic infec-
tion in the mechanism of infertility development of inflammato-
ry genesis in women

DISTRIBUTION OF
UREAPLASMA INFECTION

Monoin...

Combin
s B

Material and method: detection of ureaplasmic infection
by microscopic, cultural and molecular biological (MDS) meth-
od in 80 women of reproductive age with infertility of inflamma-
tory origin.

Prevalence of Combined Infections

11.10%

9.20%

I
TRICHOMONIASIS ~ BACTERIALVAGINOSIS

GENITAL MYCOPLASMA CHLAMYDIA

u Prevalence of Combined Infections

Result: the study showed that ureaplasma was identified
as a monoinfection in 15 (18.75%) women, and as a combined
infection in 65 (81.25%) women.Among the combined infec-
tion, it was found that it occurs together with the human pap-
illomavirus - 14.4%, genital mycoplasma - 11.1%, chlamydia
- 9.2%,trichomoniasis - 2.3% of patients.

64 women (80%) came with complaints. Of these, 47
(81.03%) patients complained of vaginal discharge, 19
(32.75%) of itching, 13 (22.4%) of abdominal pain, 4 (6.9%) of
pain during urination and 6 (10.3%) of dyspareunia.According
to the duration of the disease, up to 2 months were detected in
18 (22.5%) patients, from 2 to 6 months -in 25 (31.25%), from
6 months to a year - in 21 (26.25%), more than a year - in 14
(17.5%). At the time of examination, 61 (76.25%) women had
cervical erosion, 17 (21.25%) had chronic salpingoophoritis, 13
(16.26%) had chronic endometritis, 50 (62.5%) had vaginitis,
26 (32.5%) had dysurex with disorders, 6 (7.5%) - secondary
infertility is determined.

Statistics of Complaints
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Conclusion: Thus, timely detection of ureaplasmic infec-
tion is an urgent problem today.The fact that ureaplasma infec-
tion is often asymptomatic and combined with mixed infections
can cause difficulties in diagnosis and treatment. The results of
the study show that ureaplasma infection leads to inflammato-
ry diseases of the pelvic organs in women, which, in turn, can
lead to infertility and ectopic pregnancy.
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AHOMANKA POROBOH JESTEABHOCTH:
UAGTOTA, DAKTOPbI PHEKA M GOBPEMEHHbIE
NOAXOAGI K KOPPEKLIHH

0.M.H. MPO®ECCOP KAPUMOBA ®EPY3A IXKABJATOBHA,

LleHTp pa3suTns npodeccuoHanbHbix KBanndukaLmin MeauuUmMHCKux paboTHKoB MuHUCTEPCTRA
3apaBooxpaHeHns Pecnybnuki Y30ekucTaH. Kadeapa akyLiepcTsa v rMHEeKonorum
PAXMAHOBA MHOBAT ULLAHKYJTIOBHA,

AccucTeHT kKadenpbl akyLIepTBO U MMHEKOIOTUM

Annotation

Abnormal labor (AL) remains a significant obstetric concern, contributing to an increased incidence
of operative deliveries, fetal hypoxia, and maternal morbidity. The objective of this study was to determine
the incidence and clinical forms of AL, identify major risk factors, and evaluate the effectiveness of current
management strategies. A retrospective analysis of 300 deliveries was performed, with AL diagnosed in
27.3% of cases. The predominant forms included primary and secondary uterine inertia, as well as labor
discoordination. Key risk factors identified were maternal age over 35 years, obesity, post-term pregnancy, and
the use of epidural anesthesia. Implementation of amniotomy and oxytocin administration enabled successful
vaginal delivery in 72% of cases.These findings underscore the importance of an individualized approach and
the need to standardize management protocols for AL to optimize perinatal outcomes.

Keywords: abnormal labor, uterine inertia, labor discoordination, risk factors, oxytocin, amniotomy,
operative delivery.

AHHOTaLMA

AHomanuu popoBoit aestensHocT (APL) npencTaBnsitoT CO60M OAHY W3 OCHOBHBIX aKyLIEpPCKMX
npo6nem, NPMBOASALLMX K YBENMYEHMIO 4YacTOTbl OMepaTUBHbIX POAOPA3PELLEHWIA, TUMOKCUWM nnoja W
MaTepPUHCKON 3aboneBaeMocTyt. Llenb MccnemoBaHns — OLEHUTb YacTOTy W KnuHMyeckue dopmbl APL,
ONpPefenuTb OCHOBHbIE (hakTopbl pucka ¥ npoaHann3npoBatb 3QGEKTUBHOCTL COBPEMEHHLIX METOAO0B
koppekumn. MposeaeH petpocnekTnBHbIA aHanu3 300 pogos, cpeay KoTopbix AP BhisiBneHsl B 27,3%.
OcHoBHblE GOPMbI — MEPBMYHAsS M BTOPUYHAS CNaboCTb POAOBON AESTENbHOCTU, AWCKOOPAMHALMS.
BbisiBneHbl kloyeBble $hakTopbl prcka: BO3pacT cTaplue 35 neT, OKMpeHne, NnepeHoLeHHas 6epeMeHHOCTb,
anuaypanbHas aHecteaus. MpUMeHeHne aMHUOTOMUN 1 OKCUTOLWHA NO3BOMNO B 72% CNyyaeB 3aBepLUNTb
pOAbl €CTECTBEHHbIM MyTEM. [loAyyeHHble AaHHbIE MOLTBEPXAAIOT HEOoOXOAMMOCTb WHAMBWAYaNbHOMO
MOAX0AA M CTaHAAPTU3aLMM TakTUKM BeaeHnst APL ans yayylieHus nepruHaTanbHbIX MCXOA0B.

KnioyeBble cnoBa: aHOMamMM POLOBOM AESTENbHOCTM, CnabocTb POAOBOW  AESTenbHOCTH,
LMCKOOPAMHALWS, HakTOpbl pUCKa, OKCUTOLMH, aMHUOTOMUS, ONepaT1BHOE POLOPA3PELLEHNE.
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Annotatsiya

Tug'ruqg faoliyati anomaliyalari (TUF) asosiy akusherlik muammolaridan biri bo‘lib, operativ tug‘ruglar
sonining ko*payishiga, homila gipoksiyasiga va onalar kasallanishiga olib keladi. Tadgigotning magsadi ARDning
uchrash darajasi va klinik shakllarini baholash, asosiy xavf omillarini aniglash va zamonaviy davolash usullarining
samaradorligini tahlil gilishdan iborat. 300 ta tug‘rugning retrospektiv tahlili o‘tkazildi, ular orasida ARD 27,3%
foizda aniglandi. Asosiy shakllari - tug‘rug faoliyatining birlamchi va ikkilamchi sustligi, diskoordinatsiya. Asosiy
xavf omillari aniglandi: 35 yoshdan oshganlik, semizlik, muddatidan o‘tgan homiladorlik, epidural anesteziya.
Amniotomiya va oksitotsinni qo‘llash 72% hollarda tug‘rugni tabiiy yo'l bilan yakunlash imkonini berdi. Olingan
ma’lumotlar perinatal natijalarni yaxshilash uchun individual yondashuv va ARDni olib borish taktikasini
standartlashtirish zarurligini tasdiglaydi.

Kalit iboralar: tug‘ruq faoliyatining anomaliyalari, tug‘ruq faoliyatining sustligi, diskoordinatsiya, xavf
omillari, oksitotsin, amniotomiya, operativ tug‘rug.
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AkTyansHoCTb: AHOManuu poLoBoi faestensHoctn (APL)
— OfiHa 13 BEAYLUMX MPUYMH OCNOXHEHWIA B POLAX, KOTOpbIE
HeraTMBHO BAUSIOT HA COCTOSIHME MaTepu 1 nnoga. 1o LaHHbIM
BcemupHoii opraHmsaumm 3apaBooxpaHerms, oo 25% poaos
ocnoxHsaTes APL, 4To cnocobGCTBYET YBENMYEHWIO yMcna
OMepaTMBHbIX POLOPA3PELLEHUI, POLOBOr0 TpasMarusma u
nepuHaTanbHoW cMepTHOCTM [4]. APL npencTaBnsior cobon
HapYyLUEHS B 4aCTOTE, CUNe U KOOPAMHALMM MATOYHBIX COKpa-
LLEHWIA, NPUBOASILLME K 3aTSHKHOMY U OCNOXHEHHOMY POLO-
BOMY mpoueccy. Mocneactamamm aBasiotcs HeabPekTMBHOE
PacKpbITUE LWERKK MaTku, AnUTenbHoe NpebbiBaHne nioga B
POLOBBIX MYTAX, NOBBILUEHHbIA PUCK KUCOPOAHOTO rON0AAHNS
1 POAOBLIX TPaBM. CBOEBPEMEHHOE BbISIBAEHNE U KOPPEKLMS
AP/1 aBnSoTCS BRXHEMLIMMM 3afa4aMu akyLLEepCKOM npakTu-
ki, HanpaBAEHHBIMI Ha YNyYLIEHNEe UCXOLOB ANS MaTepu U
pebEHKa. AHOMaNMM POLOBOI AESTENLHOCTU KNacCUduLmpy-
I0TCS Ha NepBUYHYI0 CNaboCTb (HeJOCTaToOYHas COKpaTUTENb-
Hasl aKTMBHOCTb MATkM C Camoro Hayana PoLoB), BTOPUYHYIO
cnaboctb (ocnabneHne pPOLOBON AEATENbHOCTY BO BTOPOM
rnepuose PoLoB), ANCKOOPAMHALMIO (HEMPABUIBHBIA PUTM W
KOOPAVHALMS COKPALLEHWIA), @ TaKXe CANLWIKOM CTPEMUTEND-
Hble poapl [1,3].

Mpuunkbl pa3sutus APL pasHooOpasHbl W BKKHAOT
aKCTpareHnTanbHble  GakTopbl  (OXMPEHWE, 3HLOKPUHHbIE
HapyLLeHys), akyllepckue (nepeHoLleHHas BepeMeHHOCTb,
KPYMHBIA M104), NCUXONOTMYECKUE N MEAUKAMEHTO3HbIE BO3-
JencTus (ammaypanbHas aHectesns) [2]. MatoreHeTnyecku
HapyLLUEHe BOSHMKAET BCNEACTBME AuchanaHca MIUOMETPHS

1 HEeQOCTAaTOYHOrO MOBBILLIEHNS BHYTPUMATOYHOMO AaBne-
Hng. CoBpemenHble pekomengaumumn FIGO n BO3 npemycma-
TPVBAIOT MOHUTOPUHI POMOBOW AEATENBHOCTA C MOMOLLbIO
KTT 1 Tokorpacdum, paHHee BMELWATeNbCTBO NP BbISBAEHUN
AP[l, npuMeHeHre aMHUOTOMWK, CTUMYNISALMN OKCUTOLMHOM
1 afekBaTHOW aHanbreaum [4,5]. MNprMeHeHne aTux MeTO0B
MO3BONSET CHU3WUTb YaCTOTY OCNOXHEHUA N HEeoBX0AUMOCTb
KecapeBa CeveHus.

Llenb nccnenosanns; OLEHNUTb YaCTOTY 1 CTPYKTYPY aHo-
Manuii poaoBoN AEATENbHOCTH, BbIIBUTb aCCOLMMPOBAHHbIE
(aKTopbl PUCKA, a TakXe OnpeaenmTb 3GPeKTUBHOCTL COBpe-
MEHHBIX METOA0B KOPPEKLMM 1 BeAeHUs poLoB npu AP/

Marepuasbl U METOAB!:

MpoeeneH petpocnekTueHbii aHanmn3 300 pogos, cocTo-
SBLUMXCS B pOAUNBLHOM kommnekce N22 r. TalwkeHTa B NepUOA
¢ sHBapst 2020 no nonb 2024 roga. BKNto4eHbl oAbl Y XeHLLIUH
C 0J]HONNOHOM GEPEMEHHOCTbIO, CPOKOM OT 37 10 42 HEeAEeb.
AcKntoyeHbl ciyyan ¢ akyLepCkumMi MPOTUBOMNOKa3aHMIMM K
€CTECTBEHHbIM POJAM.

OuarHoctuka APJL ocyliecTBnsnach Ha OCHOBAHUM Ku-
HUYECKMX LAHHBIX U MHCTPYMEHTANBbHOMO MOoHUTOpUHra (KTT,
Tokorpadus). YunTbiBanuch Tunbl AP, Bpems poaos, npume-
HSieMble METOAbl KOPPEKUMM (aMHUOTOMMS, CTUMYNSALMS OK-
CUTOLIMHOM, 3NWaypanbHas aHecTeans).

[lns cTatMcTYeckoro aHanmaa Mcnoab30BaanCh MeTopl
OMMUCATENbHON CTATUCTUKM N CPABHUTENBHOIO aHanu3a (t-kpu-
Tepwuit, x2). CTatneTnyeckas 3HaYMMOCTb NMPUHUMANACh MPK P
<0,05.

Pesynbratsl: M3 300 popos B 82 cayyasx (27,3%) BeiseneHsl APLL. PacnpeneneHue dpopm:

dopma AP, KonuyectBo cnyyaes % ot Bcex AP}
MepBu4Has cnabocTb 39 48
BropuuHas cnaboctb 25 31
JunckoopavHauus 12 15
CTpemuTenbHble popl 6 6
OcHoBHble (haKToOpbI prcka:
dakrop pucka KonnuectBo cnyyaes % ot Bcex ¢ AP[]
Bospact > 35 net 34 4
Oxuperwe (MMT > 30) 30 36
MepeHoLLeHHas GepeMEHHOCTb 23 28
AnuaypanbHas aHecTe3ns 27 33

MeToapl KOPPEKLV MPUMEHSINCH CAEAYIOLLIMM 00Pa3oM:
AmHnoTomust — 47 cnyyaes (57%), CTUMYNAUMS OKCUTOLIMHOM
— 56 cnyyaes (68%), nouBuoyansHoe CONPoBOXAeHME — 44
cnyyas (54%),

Mcxombl pomoB: EcTecTBeHHOe pomopaspelleHne — 59
cnyyaeB (72%), kecapeBo ceyeHne — 23 cnyyas (28%), u3
HWx 70% No NpU4MHE BTOPUYHOI CNaboCTV M MMOKCUM Noza.

Mo Wwkane Anrap HOBOPOXAEHHbIE NONYYMAN:

27 6annos — 93%

5-6 6annos — 7%

O6cyxaeHne: Pe3ynbTaThl Hallero MCCnenoBaHns COOoT-
BETCTBYIOT JaHHbIM MTEpaTypsbl, rae Yactota APLL gocturaet
25%. MepBryHas cnabocTb M BTOPUYHAs CnabocTb — Bedy-
e Gopmbl, TpebyroLLme 0c000ro BHUMAHNS B KIIMHNYECKO
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npakTuke. GakTopbl pucka, Takue kak Bo3pact craplue 35 net
1 OXMPEHIE, NOATBEPXKAAIOT HEOOXOAMMOCTb MPEBEHTUBHBIX
MEpP W NMNaHMPOBaHKS POAOB C YYETOM MHAVBMAYANBHbLIX 0CO-
OeHHoCTE nauueHTku [1, 2].

Mcnonb3oBaHWe amMHWOTOMUM U CTUMYASILMW  OKCUTO-
LMHOM OCTaETCst aDdEKTVBHBIM 1 6e30MacHbIM METOOM
koppekumn APL, 4TO NOATBEPXAAIOT AaHHble GOMbLIMHCTBA
COBPEMEHHBIX 1ccnenoBanHnii [4,5]. Beicokas YactoTa ecre-
CTBEHHOTO POAOPA3PELLEHNS NPU afleKBAaTHOM BEAEHUM CBU-
[ETeNbCTBYET 0 NPABUbHOM BbIOOPE TaKTUKM.

OTMeYeHO BNUSIHWE 3NMLYPaNbHON aHeCTe3N Ha Pa3eu-
e AP[, uto TpebyeT B3BELLEHHOrO NOAX0Aa K €€ Ha3Have-
HWIO 1 MOHUTOPUHTY [3]. VIHAMBMAYaNbHOE CONPOBOXAEHNE
CMOCOBCTBYET CHIKEHMIO CTPECCOBOIO KOMMOHEHTA, YAyyLLas
POL0BOV MPOLIECC.

OrpaHn4yeHnsMN UCCReLoBaHMS ABASIKOTCS PETPOCMEKTUB-
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HbIA AW3aiiH 1 OrpaHnyeHHbI 00bEM BbIBGOPKM. [epcnekTusb
OanbHEMLLNX NCCNeaoBaHniA — pa3paboTka anropuTMoB Npo-
FHO3MPOBAHMS 1 NEPCOHANM3NPOBAHHOIO BEAEHNS POOOB C
AP/,

BbiBoab!:

AHOManMM pPOLOBON [EATENbHOCTM COCTaBJISOT OKOJO
4eTBEPTM BCEX POAOB 11 TPEOYIOT CBOEBPEMEHHON ANarHoCTy-
K M MIHAMBMAYANbHOMO BEEHNS.

OcHoBHble dakTopbl prcka — BO3pacT > 35 neTt, oxupe-
HWe, MepeHOLIeHHas OEPEMEHHOCTb, MPUMEHEHWE anuay-
pasibHOM aHEeCTe3un.

PaHHSS1 aMHUOTOMUS 1 CTUMYAISILMS OKCUTOLIMHOM 3 dek-
TUBHbI AN KoppekLn 6onbLunHcTea AP/,

Cranoaptusaums TakTku BeaeHus popos ¢ AP Heobxo-
AMMa 4Ns yayyLeHns nepuHatanbHbIX UCXOA0B U CHUXEHMS
OCNOXHEHUI,
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AABTEPHATHBA TOPMOHOTEPATHH NPH
PEMPOAYKTHBHBIX HAPYLIEHHAX Y
AEBOYEK-DAPOCTNOB

OXXYPAEBA OUJTGY3A NYTNYNJIAEBHA,

LleHTp pa3suTig NpoheCcCcMoHanbHOM KBanudukaLmm
MEAMULIMHCKIX PaBOTHMKOB.

Kadenpa «AkyLepcTBa 1 rMHEKoNorum»

AHHOTaUuA

Mpobnema penpomyKTMBHOTO 30POBbS EBOYEK- NOAPOCTKOB B COBPEMEHHOM MIPE OCTAETCS OfHOM
113 CaMblX aKTyaNbHbIX, MEXANCLMMNAMHAPHBIX, MOCKONBKY MPOAOMKAET OCTaBaThCs HEONAronpPUSTHON Meau-
kO-memorpaduryeckas Cutyaums 1 yxyawaercs 300P0Bbe XEHLLMH GepTuabHOro Bo3pacTa

MHeHwWe nccnenoBarenei CBOANTCA K TOMY, Y4TO TEYEHWUE NOSOBOrO CO3PEBAHUS B 3HAYMTENBHOI CTe-
MEHN 3aBUCUT KakK OT COMATYECKOro craryca noApocTka, Tak v OT NCUX0-3MOLLMOHA bHBIX U3MEHEHWIA, CO-
NPOBOXAAIOLLMX 3TOT BO3PACTHOM 3Tan HeocnopumbiM ¢hakToM SBASETCS ONpeensiolee 3HaYeHme npe-
MOPOMAHOrO POHa B CTAHOBNEHUM MHOXECTBA CUCTEM 1 BYHKLMK OpraHn3ma. [onoBoe Co3peBaHiie Takxe
MOABEPraeTcs BO3AENCTBMIO KaK SHAOMEHHBIX, TaK 1 9K30reHHbIX GakToOpOB, MPUOPUTET  KOTOPBIX 3a4aCTYi0
B3aVIMOCBSI3aHbl.

OnpeneneHne KAMHWUKO-NATOreHETUYECKMX 3aKOHOMEPHOCTEN MOSBEHNS U PA3BUTUS PENPOAYKTUB-
HbIX HAPYLLEHWIA Y AEBOYEK-MOAPOCTKOB NO3BONMN0 ANDDEPEHLIMPOBAHHO BbIOPATL UHAVBMAYANbHYIO CXEMY
obcnenoBaHus U MOAUPULIMPOBAHHYI0 CXEMY NeYeHs, YTo 06Nerynno yenewHoe nevexne B 74% cnyyaes.
Pe3ynbTaThl NPOBEAEHHbIX NE4€OHbIX MEPONPUSTIIA ABNAKOTCS NOATBEPXAEHNEM LIENECO00Pa3HOCTM akTUB-
HOrO BEAIEHNS IEBOYEK — NOAPOCTKOB C PEMPOAYKTUBHBIMI HAPYLLEHNAMI C UCMONb30BAHNEM COBPEMEHHBIX
NEKapCTBEHHbIX TEXHONOMMIA.

OObekThl UCCnenoBaHNs: 78 NeBOYEK-MOAPOCTKOB C PENPOAYKTMBHBIMIA HAPYLLEHUSIMIA PA3NINYHON CTe-
MEHW.

Llenb paboThl: M3y4eHne 0co6eHHOCTEN PenpoayKTUBHbIX HAPYLLIEHWIA B COBPEMEHHOI NOMYNsALIMM IEBO-
4eK-noapOCTKOB, ONPEAENEHNE KPUTEPUEB PAHHEN ANATHOCTUKI 1 MOHUTOPUHIA 3QOEKTUBHOCTI NEYEHMS.

MeToabl nccnenoBaHns: 00bEKTUBHAS OLIEHKA MOIOBOr0 Pa3BuTUs!, YNbTPA3BYKOBLIE, PEHTIEHONOMMYe-
CKu1e, rOPMOHaNbHbIE UCCNEeN0BaHNS.

MonyyeHHble pe3ynbTaThl; YTO4HEHA 4AcTOTa PENPOAYKTUBHbIX HAPYLLEHWIA PYU CKPUHUMHIOBOM 006Cneno-
BaHWW [1€BOYEK-NOAPOCTKOB. M3yyeHa posib COMaTUYECKOro CTaTyca U KIIMHUYECKMX NPOSIBNEHNIA penpoayK-
TUBHbIX PACCTPOICTB Yy 1EBO4EK-MOAPOCTKOB.  Pa3paboTaHa 1 BHepeHa Cxema BeJieHIs 1eBO4EK-N0APOCT-
KOB C Pa3/IM4HbIMU PENPOAYKTUBHBIMU HAPYLLEHWUSIMW B 32aBUCUMOCTM OT UX reHesa.

BbiBon; BblaeneHHble rpynmbl pucka fany BO3MOXHOCTb MPOBEAEH!S Ne4eOHO-NPOGUIAKTUHECKNX MEPO-
MPWSITUIA, HANPaBNEHHBIX HA CBOEBPEMEHHYIO KOPPEKLMIO HAPYLLEHNIA, YCUNEHIO BPa4eOHO HACTOPOXEHHOCTI
Ha peann3aLmio reHeTUYECKM «3anporpaMMIPOBaHHBIX» HaKTOPOB pucka. OnpeaeneHne KNMHUKO-NaToreHeTy-
4eCKIX 3aKOHOMEPHOCTEN MOSIBNIEHMS M PA3BUTUSI PENPOAYKTUBHbIX HAPYLLEHWIA Y EBOHEK-MOAPOCTKOB NO3BOM-
N0 AnddepeHLIPOBAHHO BbIOPATb UHAMBUAYANBHYIO CXeMyY 0DCNE0BAHMS W IEYEHMS.

KnioueBble cnoBa: 4eBOYKI-NOAPOCTKN, PENPOAYKTUBHBIE HAPYLLEHNS, NOAOBOE PA3BUTHE.
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Annotatsiya

Zamonaviy dunyoda o'smir gizlarning reproduktiv salomatligi muammosi eng dolzarb va fanlararo muammolar-
dan biri bo‘lib golmogda, chunki noqulay tibbiy-demografik vaziyat davom etmoqda va fertil yoshdagi ayollar salomat-
ligi yomonlashmoqda.

Tadgigotchilar fikricha, jinsiy yetilish jarayoni ko‘p jihatdan o‘smirning somatik holatiga ham, ushbu yosh davriga
x0s bo‘lgan ruhiy-hissiy o‘zgarishlarga ham bog'liq. Ko'plab tizimlar va organizm funksiyalarining shakllanishida pre-
morbid holatning hal giluvchi ahamiyati shubhasizdir. Jinsiy yetilish ham endogen va ekzogen omillar ta’siriga uchray-
di, ularning ustuvorligi ko‘pincha o'zaro bog'liq bo‘ladi.

O'smir gizlarda reproduktiv buzilishlarning paydo bo'lishi va rivojlanishining klinik-patogenetik gonuniyatlarini
aniglash individual tekshiruv sxemasi va modifikatsiyalangan davolash sxemasini tabagalashtirilgan holda tanlash im-
konini berdi, bu esa 74% hollarda muvaffagiyatli davolanishga erishishni ta’minladi. O‘tkazilgan davolash chora-tad-
birlari natijalari reproduktiv buzilishlari bo‘igan o‘smir gizlarni zamonaviy dori-darmon texnologiyalaridan foydalangan
holda faol olib borish magsadga muvofigligini tasdiglaydi.

Tadgiqgot obyekti: turli darajadagi reproduktiv buzilishlari bo‘lgan 78 nafar o‘smir giz.

Ishning magsadi: zamonaviy o‘smir gizlar populyatsiyasida reproduktiv buzilishlarning o'ziga xos xususiyatlarini
o‘rganish, erta tashxislash va davolash samaradorligini nazorat gilish mezonlarini aniglash.

Tadgqigot usullari: jinsiy rivojlanishni obyektiv baholash, ultratovush, rentgenologik va gormonal tekshiruvlar.

Olingan natijalar: O‘smir gizlarni skrining tekshiruvidan o‘tkazishda reproduktiv buzilishlar chastotasi aniglash-
tirildi. O‘smir gizlarda reproduktiv buzilishlarning somatik holati va klinik ko‘rinishlarining o‘rni o‘rganildi. ~ Turli xil
reproduktiv buzilishlari bo‘lgan o'smir gizlarni ularning kelib chigishiga garab olib borish sxemasi ishlab chigildi va
amaliyotga joriy etildi.

Xulosa: Ajratilgan xavf guruhlari buzilishlarni 0z vagtida bartaraf etishga garatilgan davolash-profilaktika chora-
tadbirlarini 0‘tkazish, genetik jihatdan «dasturlashtirilgan» xavf omillarini amalga oshirish uchun shifokor hushyorligini
oshirish imkonini berdi. O'smir gizlarda reproduktiv buzilishlarning paydo bo'lishi va rivojlanishining klinik-patogenetik
gonuniyatlarini aniglash individual tekshiruv va davolash sxemasini tabagalashtirilgan holda tanlash imkonini berdi.

Kalit so‘zlar: o‘smir gizlar, reproduktiv buzilishlar, jinsiy rivojlanish.

Annotation

The issue of adolescent girls' reproductive health remains one of the most pressing and interdisciplinary prob-
lems in the modern world, as the unfavorable medical and demographic situation persists and the health of women of
childbearing age continues to deteriorate.

Researchers concur that the course of puberty largely depends on both the somatic status of the adolescent
and the psycho-emotional changes accompanying this developmental stage. The determining significance of the
premorbid background in the formation of numerous bodily systems and functions is an indisputable fact. Puberty is
also influenced by both endogenous and exogenous factors, the priorities of which are often interrelated.

Identifying the clinical and pathogenetic patterns of the emergence and development of reproductive disorders
inadolescent girls enabled the differentiated selection of individualized examination and modified treatment regimens,
which facilitated successful treatment in 74% of cases. The results of the treatment measures confirm the expediency
of actively managing adolescent girls with reproductive disorders using modern pharmaceutical technologies.

Research subjects: 78 adolescent girls with reproductive disorders of varying degrees.

Aim of the study: to examine the characteristics of reproductive disorders in the current population of adolescent
girls, to determine criteria for early diagnosis and monitoring of treatment effectiveness.

Research methods: objective assessment of sexual development, ultrasound, radiological, and hormonal studies.

Results obtained: The frequency of reproductive disorders in screening examinations of adolescent girls was
clarified. The role of somatic status and clinical manifestations of reproductive disorders in adolescent girls was
studied. A management protocol for adolescent girls with various reproductive disorders has been developed and
implemented, tailored to their etiology.

Conclusion: The identified risk groups enabled the implementation of therapeutic and preventive measures
aimed at timely correction of disorders, increasing medical vigilance for the manifestation of genetically «pro-
grammed» risk factors. Determining the clinical and pathogenetic patterns of the occurrence and development of
reproductive disorders in adolescent girls allowed for the differentiated selection of individualized examination and
treatment regimens.

Keywords: adolescent girls, reproductive disorders, sexual development.
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AxTyanbHocTb: Mpo6nema penpoaykTUBHOTO 3[0POBbLA
JEBOYEK M VX PENpOAYKTUBHOMO MoTeHuMana kak OyayLmx
MaTepei NpUBEKaeT NMPUCTANIbHOE BHUMAHME Hay4HbIX UC-
cnepoBateneit, NoCKOMbKY Hapsay C MEAULMHCKOR 3Ha4MMO-
CTbto BCE 00/blLE NPMOOPETAET CoLManbHOe 3HaveHne. He-
raTMBHbIE TEHOEHLMN B MEAVKO-AeMOrpadunieckon cutyaLmum
(pocT 3a60/1€BAEMOCTM HACENEHNS, AKONOMMYECKME CTPECCHI)
HaCTOSTENbHO AMKTYIOT YAEenUTb 0C0O0e BHUMaHWE PEnpo-
JYKTVMBHOMY 3[0POBbIO MoApacTatoLlero nokonexus (1,2).
Bo3pocna 4actota HapyLIEHWIA CTAHOBAEHMS PEMPOAYKTUB-
HOW CUCTEMBI M OTKNIOHEHMIA B NICUXOCOMATUHYECKOM 3LL0POBLE
NoAPOCTKOB.

Lenb:  13yyeHne 0COBEHHOCTEN PENPOAYKTUBHBIX Hapy-
LWEHWA ONpPEeEeNeHne KPUTEPUEB PAHHEN ANArHOCTUKM 1 MO-
HUTOPMHIa 3PMEKTUBHOCTMI NEYEHNS.

PaspaboTaTb CXeMbl U PEXUMbI MEOVKAMEHTO3HOM KOp-
PeKLMN PenpOaYKTUBHBIX HAPYLUEHWI Y 1eBOYEK-MOLPOCTKOB.
PesynbTaTbl COOCTBEHHBIX MCCNELOBAHMIA: HaMW Bblnn
06cnenoBaHbl 78 AeByLIKW - NOAPOCTKM C PENPOLYKTUBHLIMY
HapyLUEHNSIMM

1 rpynny - coctaBuan 36 LEBOYEK C HAPYLUEHHBIM MOAO-
BbIM Pa3BMTUEM, HO C COXPAHEHWMEM HOPMANbHOWM MEHCTPY-
TbHON QYHKLK;

2 rpynny - 42 [EBOYKM C HAPYLIEHNEM MEHCTPYabHOrO
LyKa Ha hOHE HOPMABLHOIO NOA0BOMO PA3BUTUS;

Mm 6bI10 NpOBEAEHO KNMHWYEeCKkMe (aHaMHeCTUyeckue
JaHHbIe), MHCTPYMeHTanbHbIe (Y3W), ropmoHanbHble (comep-
xaHue ®Cr, JII, atpaguon, cBOG0OAHOr0 TECTOCTEPOHA B Chi-
BOPOTKE KPOBM).

CpaBHuUTENbHAS XapakTepucTKa HapyLLIEHUA MEHCTPY-
anbHOit yHKUMN 06CNEL0BaHHbIX BOMbHBIX MOKa3ano, YTo
CBOEBPEMEHHOE Havaso PerynspHoro uykna (12,5-13 ner) ot-
meyanoch y 80% naumeHTok 1 rpynmbl, Ha CTAHOBAEHNE MEH-
CTpyanbHoi GyHKLMK NoTPe6OBaNoCk 0Ko0 6 Mecsiles y 24,
muwby 12 Habnopanock 60nee N03aHeE CTaHOBNEHME.

s NauMeHTOK € BbIPXEHHBIMY HAPYLLIEHUSMU MEHCTPY-
anbHOro LMKna (2 rpynna) xapaktepHo 6onee paHHee y 32
(76%) nan nospHee -y 10 (24%) meHapxe Ha GOHE AnUTeNb-
HOrO CTAHOBNEHUSI MeHCTPpyanbHOro umkna — y 13 (30,9%).
[ns naumeHToK 2 rpynnbl XxapakTepHa BbICOKAs 4acToTa Hey-
CTaHOBWBLLIEr0Cs MEHCTPYanbHOro upmkna y 29 (69%), conpo-
BOXJAIOLLAsACS BblpaXeHHbIM 60EBbIM CUHAPOMOM - Yy 28
(66,7%). Bonee BbIPaXEHHBIMW YKa3aHHbIE OTKNOHEHNS OKa-
3a/MCb Y NALWEHTOK 2 rpynnbl, [AE UMEeNach SBHas HeraT1BHas
TEHAEHLMS K IECUHXPOHO3Y 1 MPUBEALLIAS K HAPYLLEHNIO MEH-
CTPYabHOrO LMK Y HUX.

HeobxoanmMo oTMeTUTb GakT B3aUMHOI0 COYETAHWS 3KC-
TpareHnTanbHbIx 3a601€BaHNIA Y OLHON NALMEHTKMN C ANEMEH-
TOM B32MMOOTSIOLLEHUS, CIEACTBUEM YEr0 SBUANCH PA3BMB-
LMecs B AaNbHENLLEM FOPMOHAbHBIE HAPYLLEHNS.

[lanbHeiiiee conocTaBNeHne KNMHUKO-aHAMHECTUYECKIX
[JaHHbIX COMATYeCKOro 1 MMHEKONOrMYEcKoro 340p0oBbS Mo-
Kasano ero OTAroLleHWe PasnnyHbIMU TMHEKONOrMYECKMU

4-coH, 2025 iun

3a001eBaHNSIMI, TAE BbICOKAA 4acTOTa TMHEKOAOTNYECKMX
3a00neBaHnin BOCMANUTENBHOMO reHesa (BYNbBOBArMHUTLI,
a[iHeKcuTbl) Habmoaanach y NaUMEHTOK BCEX CPABHUBAEMbIX
rpynn, 4TO HEe MOITI0 He CckaldaTbCs Ha HOPMMPOBaHNK PENpO-
[YKTVBHOIO 34,0P0BbS EBOYEK-NOAPOCTKOB B AANIbHENLLIEM.

CnepnoBatenbHO, pesynbTaTbl aHanM3a CTaHOBNEHUS MEH-
CTpyanbHOW YHKLMM Y [EeBOYEK — MOAPOCTKOB Mokasanu
Gonee AAMTENbHBIA Neproa GOPMUPOBAHUS PELMMPOKHbIX
B3aMMOOTHOLeHuIA B [TAC npu pasButM PENPOAYKTVBHOM
natonoruu. Mpu 3TOM He BCerna MeHCTPyabHbIA LKA 0CTa-
BasCS PErYASPHLIM.

Koppekuws BbISBNEHHbIX HAPYLLEHW NPOBOAMAACK C Y4e-
TOM FOPMOHA/BHON aKTUBHOCTW SIUYHMKOB B COMOCTABNEHNN
C FOHAZOTPOMHOW aKTUBHOCTBLIO MMNOTaNaMo-r1nopu3apHoii
CUCTEMBI.

Kpome T0ro, yuuThiBas A€IMKATHOCTb BO3pACTa, roPpMOHO-
$obuio poauTenei n 3aTem yXe 1 NoapoCTKOB, UX HeaMCLM-
NAVHUPOBAHHOCTL B COBIOAEHNN PEXMMA IEYEHNS, Mbl COY-
N1 ONPaBAAHHBIM Ha3HaYeHe 06CNeL0BaHHOMY KOHTUHIEHTY
GonbHbIX Mpenapar ¢uToTepanun, 0BNafAILLMIA FOPMOHO-
nofgo6HbIM (3CTPOreHnofobHbIM) abdekTom — KnnmaamHoH
(TepmaHnsg) B KOMNNEKCE C NPOTUBOBOCMANNTENBHBIMU, 00-
LLEYKPENASIOWMMMU, UMMYHOMOZYAMPYIOLLUMU NIEKapCTBEH-
HbIMK CcpeacTBamMu. MeTooM YCTaHOBEHUS 3QDEKTUBHOCTH
NIEYEHUs IBIU0CH CONOCTABNEHNS KNIMHUKY (CYOBLEKTUBHBIX) 11
MHCTPYMEHTANIBHO — TIab0PATOPHbIX (OOLEKTMBHBIX) AaHHBIX B
JMHaMuKe HabmooeHms.

C uenbio onTMMM3aLmMM TakTUKWN BEAEHWS AEBOYEK-NOf-
POCTKOB C PEMPOAYKTUBHBIMM HApYLUEHNSIMU Hammu  Gbin
npumMeHeH ¢utonpenapar KnMMaanHoH B COYETAHWN C KOM-
MNEeKCHbIM  neyeHneM. TepanesTuyeckas 3PPeKTMBHOCTb
KnumaguHoHa o4eBMAHa Y NALMEHTOK C M30MMPOBaHHBIMU
PENpPOaYKTUBHbIMK HapylueHusmu 80,5% n 78,6% cooteeT-
CTBEHHO MO 11 2 rpynnam.

CpaBHeHWe pe3ynbTatoB fieyeHns KnumMaguHOHOM Y na-
LWMEHTOK C pasHbIMV PENPOAYKTUBHBIMIA HAPYLLIEHNSMU CBI-
[ETeNbCTBYET O CXOLHOM €ro BAMSHUM Ha COCTOSHIE Penpo-
BYKTUBHOI CCTEMBI: MOSIBNSAACH CUHXPOHMU3ALMS B PA3BUATAN
BTOPUYHbIX MOJOBLIX MPWU3HAKOB, YyYLIanMChb axorpapuye-
CKMe napameTpbl Matkm 1 NpuAaaTkos, UCHE3aIM NPU3HaKK
BOCMANNTE/IbHOMO MPOLECcCa reHUTanuii, Hopmann3osancs
FOPMOHaJIbHBIA MPOGUIbL (TECTbl DYHKLMOHANBHOM AnarHo-
CTUKW, PavOUMMYHHBIA aHaN3 FOPMOHOB).

MpUHYMAs BO BHUMAHWE BbICOKYIO 4aCTOTY Pa3HOCUCTEM-
HbIX HAPYLUEHWIA, CNOCOBCTBYIOLLMX Pa3BUTMI0 PENPOAYKTUB-
HbIX HapYLEHWA Y AEBOYEK — NMOAPOCTKOB, B KOMMMIEKC fe-
4eOHbIX MEPONPUSTUN BXOAMAM NEKApCTBEHHbIE CPELCTBa,
yayyLaowme QYHKUMOHANIBHOE COCTOSHUE BOBNIEYEHHBLIX B
naTonorM4ecknin NPOLLECC OPraHoB 1 CUCTEM: 0BLLeYKpenns-
foLLMe, NPOTMBOBOCNANNUTENbHBIE, AHTUAHEMWUYECKIE U OpY-
rve npenaparbl.

O6paluaet Ha cebs BHMMaHKe 6onee BbICTPOE HacTyne-
HWe neyebHoro addekTa y 6onbHbix 1- rpynnsl (2-3 Mecsua),
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B TO BPEMS, KaK Y MaUMEHTOK 2 rpynnbl neyYeHme wio bonee
3ameneHHbIMY Temnami (4-6 mecsues).

Takum 00pa3om, Hamu iokasaHa Bbicokast IQPEKTUBHOCTb
NeYeHNs PENPOJYKTUBHBIX HAPYLLEHWIA Y AEBOYEK-MOLPOCTKOB
C 1Ccnonb30BaHMeM npenapara KnumaauHoH (74%), 4to aens-
€TCH OCHOBAHWEM Ero BKIIIOYEHNS B CXEMY JIEHEHUS LAHHOMO
KOHTWHreHTa 60NbHBIX.

3aknodermne: Takum 06pa3oM, NPy BbIIBAEHWM Y [EBO-
4eK-MoAPOCTKOB PENPOAYKTUBHBIX HAPYLLIEHWA KOPPUIMPYIOLLEE
NeYeHNe JOMKHO ObiTb KOMMNEKCHBIM W OCYLLECTBASTLCS C y4e-
TOM BbIPXEHHOCTU PENPOAYKTVBHBIX HAPYLLEHWIA, CNOCOOCTBY-

77

IOLLEA  MMHEKOIOMMYECKOM M 3KCTPAreHUTanbHOM naTonorum.
LlenecoobpasHo M1CnoNnb30BaTb CXEMY JIEYEHUS BKIIOHAIOLLIYIO
napannenbHoe HasHa4YeHue NMPOTUBOBOCTANMTENLHON, 0OLLEY-
KPEMNSIOLLE (LMKANYECKAs BUTAMUHOTEPANIS), aHTUAHEMMYE-
CKoW (npenaparbl enesa) 1 putotepanmu,

[nutenbHocTb duToTepanum npenaparom KnumagnHoH
(3 mecsua no 1 Tabnetke 2 pasa B AeHb) NPOMOPLMOHANBHO
3aBUCUT OT BBIPAXEHHOCTN PENPOAYKTUBHBIX HAPYLUEHUIA Y
[EBOYEK-MOAPOCTKOB 1 3DEKTUBHOCTb €€ ONPeaensieTcs
JJNTENBHOCTBIO PEXMMOB NpremMa npenapara, a Takxe Bo3-
PacToM MaLneHTKN.
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TYXYMAOHAAP NOAHKHCTOSHAR METAGOAHK
CHHAPOMUMAT PHBOXARHHIDHHHHT Y3HIA
KOG KHXATARPH

30XUA0BA KAMOJIA LUYXPATOBHA (PhD),

MYMWHOBA HUFOPA XAUPUTAVUHOBHA,

JOLIEHT, TMOOUET haHnapu JOKTOpH.

TnBOUET XOAUMAAPUHUHT KacOuin ManakacuHU PUBOXITAHTUPULL Mapkasu
«KnuHnk nabopatopusi» kadempacu

AHHOTauus

X03vpru BakTaa NOAMKUCTUK TYXYMAOH CUHAPOMM HadakaT SHAOKPUHONOMUS Ba FTMHEKONOMS MyaM-
mocu, 6anku By kacanamk MeTabonmk cuHAPOMHUHT (MC) acocwuii Tapknbuin kuemuamnp.

TamkukoT Makcaay: MeTabonuk cuHapoMan aénnapaa TyxymaoHnap nonmkuctodn(TrK) curapomu-
HUHI PUBOXAHWLL XYCYCUATNIAPWHIA aHKTaLL.

Acocuii rypyxra TIK 6unaH orpurad 100 Hadap aén kupam, ynapaaH 76 Hadapu MC 6unaH Ba Takkoc-
naw rypyxy 30 Hadap coFnom aénnapaaH nbopat 6ynmo, TEKLWIMPYB BakTUAA NATONOrMSNap aHUKIaHMa-
raH. VKK rypyxHUHT ypTada v 26,7+1,2 ELLHM TalKun aTau.

MC Ba TIK 6unaH orpuraH aénnapaa ropMoHan xonatHuHr Hatuxanapu: LH / ®LU nepeken 2,9, 3,1
Ba 3,2 HU TaLKWUA 3TAM.

MC Ba TIK 6unaH kacannaHraH aénnapaa ynapHuHr geHotunnapy axpanub Typapau, by apaa rune-
PaHOPOreHN3M Ba MMNO3CTPOreHN3M aHMKIaHraH.

Ba 6riokumeEBMin TaakukoTnap WwyHu kypcataukn, MC GunaH acocwuii rypyxaa ynap XonecTepuH, Tpur-
nmuepuanap Ba nact Ba xyaa NacT 3n4amkaara AMnonpoTEUMHAAPHUHE OKOPU KMIAMATAAPUHK KYpCcaTau,
IOKOPU 3N4MKAArM IMNONPOTENHNAP Ce3unapan gapaxaaa kamasou.

Kanut cy3nap: MeTtabonuk CUHAPOM, MOAMKUCTUK TYXYMAOH CUHAPOMW, FOPMOHAN X0nar, O1oKMME-
BWIA KypcaTkuinap.

AHHOTauus

B HacTosLLee Bpems CYHAPOM MOAMKUCTO3HbIX SNYHIKOB SBASIETCS HE TObKO NPpoBneMoi SHLOKPK-
HOMOMWM W TUHEKONOMK, HO M OCHOBHBIM KOMMOHEHTOM MeTabonmnyeckoro cuuapoma (MC).

Llenb ncenemoBaHms: BbISBUTL OCOBEHHOCTU PA3BUTIS| CUHAPOMA NMOJUKUCTO3HBIX AnYHUKOB (CM4A) y
KEHLLMH C MeTaboNNYECKNM CUHAPOMOM.

B ocHosHyto rpynny Bownn 100 xeHwmH ¢ CMN4Y, n3 Hux 76 ¢ MC, a rpynny CpaBHEHWS COCTaBUN
30 30,0pOBbIX XEHLLYH, Y KOTOPbLIX NpW 06CAEA0BAHMM NATONOMMK He BbisBNEHO. CpeaHuii BO3pacT 0benx
rpynn coctaeun 26,7+1,2 ner.

Pesynbrtathl ropMOHanbHOMO cTaryca y XeHwuH ¢ MC n CN4A: uxpexce JIT/PCT coctasun 2,9, 3,11 3,2.

Y xeHwwwH ¢ MC v CIM4A Habntoganuch pasnnyHble GeHOTUMbI, FAE Oblan BbISBAEHbI FMNEPaHAPOreHNs
1 TMMO3CTPOrEeHMS.
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Broxummyeckme nccnefoBaHms nokasanu, 4To B 0CHOBHOW rpynne ¢ MC 6binv NpOAEMOHCTPMPOBAHI
BbICOKME 3HAYEHUSI XONECTEPUHA, TPUNLEPWUAOB 1 AMMONPOTENHOB HU3KOW M O4EHb HU3KOW NAOTHOCTH,
NP 3TOM YPOBEHb NIMMONPOTENHOB BbICOKOI NAOTHOCTM Oblf 3HAYUTENBHO CHUXEH.

KnioueBble cnosa: MeTabonmyeckuii CUHAPOM, CUHAPOM NOAMKMCTO3HbIX SMYHUKOB, FOPMOHAbHbIN
cTatyc, BUOXMMUYECKIME NOKa3aTEeNN.

Annotation

Currently, polycystic ovary syndrome is not only an endocrinological and gynecological issue but also
a key component of metabolic syndrome (MS).

Objective of the study: To determine the characteristics of polycystic ovary syndrome (PCOS) develop-
ment in women with metabolic syndrome.

The main group included 100 women with PCQOS, of whom 76 had MS, and the comparison group con-
sisted of 30 healthy women with no pathologies detected during examination. The mean age of both groups
was 26.7+1.2 years.

Results of hormonal status in women with MS and PCOS: the LH/FSH ratio was 2.9, 3.1, and 3.2.

Women with MS and PCOS exhibited distinct phenotypes, characterized by hyperandrogenism and
hypoestrogenism.

Biochemical studies revealed that the main group with MS showed elevated levels of cholesterol, tri-
glycerides, and low- and very low-density lipoproteins, along with a significant decrease in high-density
lipoproteins.

Key words: Metabolic syndrome, polycystic ovary syndrome, hormonal status, biochemical indicators
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Donzap6naurn. TyxympaoHnap noavkuctosn Gup katop
coxa MyTaxacucnapuHUHr fonsapd myammonapugaH 6yam6
KeamMokza.

MyaMMOHUHT  lon3apbnury WyHaaH 1nbopaTku, aiiHaH
Tyryw Elmaary aénnapaa tosara kenaaurad acoparnap-oe-
NYWTAKK, CypyHKanu osynsaums Tydanam Typau papaxaja
aHOMan KOH KeTuwnap, aénHWHN sial cUdaTUHUHT nacainnd
KETWLLW, OpraHn3mMaary rnepHAporexHns Tydainm KoCMEeTHK
MyaMMOsap-XyCHOY3ap TOLMLIK, COY Ba 103 TEPUCKHUHT Er-
NaHMO I0PULLIM YAAPHWHE XaET Ba ALALL Tap3ura KECKWH ca-
ouin Tabeup kunaou (1,4,6).

CratucTuka 6yinda xap 6up 10 Ta aénHunr 1 Tacupa mas-
kyp TMNK yupaum, 6ab3n maHb6anapaa xap 5 Ta aénHuHr 1 Ta-
cuaa ydpangm.

Xosuprv Baktaa TIK Hadakar ruHekonorms Ba aHA0KpHU-
Honorvs coxacura Teruwinm, 6anku 6y kacananmk MCHuHr Tap-
Knbuin knemm 6ynnd xmcobnannd kenmokaa(1,6).

TapkukoTuMusHuHr makcapu: MC Hur TINK bunaH aén-
napaa MCHUHI pUBOXNAHULIMHWHE Y3ura X0C XyCyCusTnapu-
HW aHWKNaLLaaH noopar

Matepuannap Ba ycynnap. TaikukoTnapymus3 aco-
cui rypyxura kuputunarad 100Ta TMNKnam  aénnapHuHr posu-
nvknapu 6unad onuHrad: éwm 18naH 42rava, TINK HuHr 21a
BenrncumaH kamupa 2Tacy kang, knavHran éynca Ba  yTkup
ANNMIAHNLL KN MMPUHIIIM XapaEHNapHWHT Ba COMATUK Ka-
CaNNMKNAPHUHT RYKAMI Tanab KUanHAMW.

Convwtmpma rypyxaa MK Ba MC cumntomnapm GyamaraH
Ba PEMPOAYKTVB ELLAArM TaOKMKOT AaBpuaa COMaTVK Ba rMHe-
KOMOrvIK kacanankaapy aHukiaHMaraH aénnap kabyn KumHaw.

TINK Tawxmcn PoTTepaam KoHceHcycuaa kabyn KnnHraH
kapopura (2003i) kypa 3Ta Me3oHaaH 2 Tack aHUKaHea ; -
nepaHaporeHust, CypyHKanu aHOBYNSLMS Ba yNbTPATOBYLLAA
TYXYMIOHNAPHWHI MOAMKUCTO3M KYPUHWLLIM aCOCUAA KYu-
av Ba 6enrvnapHnHT HamMmoéH Oyamium 47a; A-deHoTun -25, B
-31, C 27,1-18 Ta aennapaa aHuKnaHau.

MC munnnid XonecTepuH Tabaum gacTypu acocuga 3 1a
ME30H acocuaa kyiunau: 6en Ba coH Hucbatu b/C >85¢cm, ap-

Tepuan KOH BOCUMUHIHI CUCTONMK KypcaTkuinapy 2>130cum.
YCT. Ba AMacTonuk 285cum .ycT.Ekn aHame3uaa Al oaH fa-
BOMAHraH Ba TPUMMULMPUAAAPHUHT 21,7MMonb/N, runep-
XONECTEPUHEMMUS, STBHU HWHI AMNONPOTENANAPHUHT 10KOPH
3nynurn (JINKO3) 21,3 MMOAb/N Ba FAOKO3AHWHE 04 KOPWHIa
25,6Mmonb/n aHnknanca(1);

1007a TMNKnn aénnappoaH 76Tacuaa Metabonuk CUHIPOM
OunaH keyraH, konraH 24tacuaa TNK metabonmnk CMHAPOM-
CW3 Ba 21a4aH KaM Me30H OunaH OfMHIMN.

Wkkana rypyxaaru aénnapHuHr yptava éwnapu 26,7+1,2
HW TaLWKUN KUAMO YNapHUHI COMATK, TMHEKONOTUK, akyLLIep-
JMK aHamHesnapy atpodanya Taxamn KuauMHraHga, acocui
rypyxgarm aénnapga 100TamaH CypyHkanu aHoBynsiums-73,
TUNEPaHAPOrEHUAHNHT  KIMHUK  KYPUHULLL  TUPCYTU3MHIHT
TypAn papaxanapu 82tana, YTTaa nOAMKUCTO3NN Yarapul-
nap- 70Ta aénnappa aHuknaHraH. CypyHkanu aHOBYNSLMS
aénnapza rYnoMeHcTpyan , oaMroMeHopes Ba 6ab3unapuaa
aHOMan KOH KeTWLL GunaH Ky3aTuaraH.

48T aénnapga YTTaary noAvKMCTO3NN yarapuiunapra Ty-
XYMZIOHNAPHWUHT yMyMuiA xaxxmm 10cM KyBaaH Kynaurv Ba aHT-
pan ponnukynanp coHn 12tagaH Kyn sa anameTtpu 7-8MmaaH
KaMANIA KaiAg, KUAMHTaH.

Mmpcytnam depprman Fannseit Likanacu 6yinya 6axona-
HWO yHUHT 1-papaxacu- 421aga, 2-cu- 271aga Ba 3-cu 13ta-
Cnia aHUKIaHraH Ba OpTWk4Ya Ba3H 31Tana, CEMUSMMKHUHI
1-papaxacu- 29tana, 2-napaxacu-13tapa Ba 3-cu-3ta aén-
napaa aHKIaHraH.

Hatuxanap Ba myHosapanap. CoavwTtupma rypyx-
NApPHUHT ropMoHan 1-xapsanga kentupunrad Ba OCI A,B,D
deHoTunmparn 6emopnapHuHr kypcatkmunapn C rypyxaaru-
ra HucOaTaH xakukuin nacT Mukaopnapaa 6ynno (4,9;4,2;4,1
mMMe/mn) kypcatau.

Bynpa JIMHwHr kypcatkmum  AB,D  ¢derotunnapuaa C
rypyxaarv aéniapHukmra HucbartaH 2 MapTara Xakukui oko-
pu (16,4, 16,18a 15,1 MMe/mn) Ba C dbeHoTUNAM aénnapaa
OBYNATOP LMKA caknanraH bynnb 8,1+ 0,4* mMe/mn Ba cor-
NIOM aeNNapHUKIra SKWH 3.

TNK nu y36ek aénnapuHr nonynguuscuaa ¢eHoTunra HuUcOaTaH ropMoHan CTaTyCHU TaKKOCNaLL HaTuXanapm

(1-xapBan).
KincaTkuty Cofnom A ®eHotun B ®eHotun (%:)i:%w; (I_?O:;eH%TrVé:) PedepeHc <
¥P aénnap (Tynmk) (AHoBynSITOP) yIHISD Ap Kypcarkuunap
®CI mMe/mn 6,40, 49+0,3* 42+0,4* 58+0,3** 4,1+0,3 3,5-125 **P>0,05
JII, MMe/mn 8,8£0,5 16,4 +0,3* 16,1+0,7* 8,1+£0,4* 15,1 £0,4* 2-10 **P>0,05
AMTI Hr/mn 74£0,3 8,4£0,3* 5,3%0,2 8,4+0,5** 75%0,3* 1-7,15 **P>0,01
E2 nr/mn 132,3£9,5 | 55,29+2 3" 56,2+ 1,11* | 172,5+10,4* 54,142 4* 57-226 *P<0,001
MporecTepoH 56,3+ 1,3 13,4%0,2* 16,3£5,4* | 54,2+54** 7,2+0,3* 0.1-25 **P 0,05
HMOJIb/N
TymyM, 04:004 | 52%0,3* 51:04* | 42+03° | 12%07* | 049-172 | *P<0,001
HMOSb/ 1.
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Topknr/mn | 23%02 | 58+0,15* 6,3+0,3* | 434:02* | 224:03* | 05p04,1 | *P<0,05
170Hur/mn | 0,504 | 0,60,05* 0,55£0,06* | 0,67+0,07* | 0,4+0,07" 0.4-150 | *P>0,05
nrjocr . . ~ " *P<0,05
g 1,35 2,9 3,1 1,29 3,2 15802 | aoaor

M3o0x: * - bapknap Cornom aénnap rypyx mabiymornapura
HucOaTaH axamuativ (* - P<0,05, ** - P<0,01, *** - P<0,001),
" - papknap A, B, C peHoTunaarv rypyx MabayMoTiapura Huc-
BataH axamusatam (* - P<0,05, ** - P<0,01 *** - P<0,001)

ByHaa JITHWHr tokopu KypcaTkmunapmn 40% aénnapaa kang
KUIKHraH, oBynsTop dasanu GpeHotunau Gemopnapaa aca 2
MapTa Kam yyparaH.

JIT/®CT Huer A,B,C rypyxnapapa 2,9%;3,1*; 3,2** kypcar-
knunapHu 6epay Ba [ rypyxHukmaa 1,294u Talukmn kunay Ba
COFNIOM aénnapHuknaaH GapkiaHmagn.

Actpagmon A,B,D deHotvnam rypyxnapga (55,29+
2,3%;56,2 £ 1,11%;54,1 £2,4*) ky3atyB rypyxuHukura sa C ¢e-
HoTunmra (172,5£10,4%)maHcy6 aénnapHukura HucbaraH ce-
31Napamn NacT KypcaTkmynapHu Kypcarau.

Xan3 umknuer 21-23-KyHnapuaa Tekwmpunrad Pg kyp-

catkmu xam C deHoTMngarura kaparaHoa ceaunapnm nact
YMKAW Ba OXMPU KYPCATKMY OBYNALMS OOPAMIA Y4YH COFIOM
AENnapHUKMra SKUH YnkkaH (56,27 = 1,31 Hmonb/n).

TectoctepoH ropmonun A,B,C rypyxnapaa [ Ba ky3arys ry-
PYXMHUKMIa HUcOaTaH oKopK KypcaTtkuinapHu kypcatam (Oy
HaTMXanap TectocTepoH Mukaopu TINK HUHI deHoTMnra H1e-
BaTaH y3rapuLnHn Kypcatau).

17-OM, dbHM  OKCUMPOTECTEPOHHWHT  YpTaya  kuiiMatna-
pn 203,4+11,2- 247,2+13,4** mkr/annm, Ar9A-¢c Hukv aca -0,4
+0,07*-0,4 £0,07* Hr/ ra TyFpu kenam Ba 6apya TypTTa rypyxnapaa-
M1 Kypcatkuinap Hopmagar pedepeHc KuimatnapaaH oLMaau.

MeTabonmMK CUHOPOMHMHI  acoCM  CUMMTOMNapuaaH
OupW TaHa Ba3HW WHAEKCUHWHI I0KOPW Kypcatkuynapu 6yn-
raHu y4yH, OPTUKYa TaHa Ba3HNW aéniapra anoxuaa abtmbop
Oepauk(2-xaapan).

ConuwTupma rypyxapHUHr OMOKUMEBUI HaTUXKanapu

(2-xanpan)
Acocuii rypyx o
Kypoark TNK+MC Acocuit ryp!x TNKcn3 | Cornom fennap vPeq:epeHc
N= N= N= KypcaTkuunap
ACTECTEPME 5,94:0,08" 4,68+0,08 4,56+0,08 < 5,18 rava
MMONb/N
TITHO3, Mmone/n | 8440 771, 4541,2 1,2540,85" 1,45¢1,2 1,288H 10KODH
JINN3, monb/n 3,38+0,25* 2,95* 2,6 3 iaH Kam
JIMXN3, Mmonb/n 1,75+1,1 1,55%1,2 1,58+1,4 0.13-1.63
TI, MMONb/N 1,890,060 1,28+0,17* 1,49£0,09* 0,2-1,7
aox * - bapknap CoFNoM aénnap rypyx, Mabaymotnapura Hucbarad axamusatin (* - P<0,05, P<0,001), * - dpapknap
TNK Ba MC nm B TMKcw3 rypyx Mabaymotnapura HucbataH axamustau (* - P<0,05)

MC aHukiaHraH aénnapaa XoneCcTepUHHMHT KOHAAr MUK -
nopw 5,94+0,08 MMOAb/N HX , CUHAPOMCU3 Ba COFMIOM TYpPYyX-
HUKM HUCOATaH WLLIOHAPAM PaBMLLAA I0KOPW KYPCaTKNYAAPHM
bepau.

EMOH cudatv NUNONPOTEMHNAPHUT Xy[a NacT 3u4un
nvnonpotennnap (KM3JMM) Ba nacT 3uuau IMNONpoTeMHAap
(M3N11) MCnu aénnappaa tokopu kypcarkmunapHm 3,38+0,25 Ba
1,75+1,1 Mmmonb/n, cornom rypyxaa aca 0,40 8a 0,38 mmonb/n-
ra nacT Ynkay Ba pepepeHc kuinmatnapra SkyH HaTuxanapHm
Bepau.

Tpurnuumpugnap (1) kuiamatn xam MCnu aénnapga
(1,89+0,06 mmonb/n) cornom Ba MC cuHapomn GynmaraH

aénnapHukura(1,28+0,17*sa 1,49+0,09* mmonb/n) KaparaHga
IOKOPY YMKaN.

Axwy cudatnn AMnonpoTeENHNApAaH IOKOPK 3UYANANTA
(Y03/1M) MCnwm rypyxnapaa 0,84+0,77 mmonb/n Hu Gepan Ba
COFNIOM Ba CMHOPOMU OYnmMaraH rypyxnapHukura HucbaraH
nacT KypcarkuinapHu Kypcarau.

TMNKHWHM natoreHesnaa TYXYMOOHHUHT Teka Xyxaipana-
puga cuHTe3 kunuHagurad JIM HUHE 10KOpW Kypcatkuynapu
TECTOCTEPOHHMHI OLINLLINTA, OYHUHT HATUXAacKIa SCTPOreH Ba
®CTHMHT rpaHynesa xyxaipanapuia CUHTE3UHUHI NacaiuLLm
Ba aHAPOCTEHANOHAAH MLLINAO0 YAKUNMLLIW KyTUNaETraH 3CTPO-
FEHHUHT KaMainb KeTuiun okubatmaa Xains UmMKuHUHT 1-da-
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3acuga GonnmkynanapHUHr cudatnm yeuium Ba JOMUHAHT ra
ainaHnWn KyTUAMakOKM, akcuHya Kyn MUKAOPAA NEKUH Cu-
darcms ynuamnapy 10 MM ra eTMangmraH Hycxanapy Tyxym-
JoHpa kynasam (1,5).

A, B Ba D ¢peHoTnra maHcyb, TyXyMOOHNAP NOMKACTO-
3u cuHapomu (TIKC) Ba metabonuk cuHapom (MC) bunaH
Ke4yB4M aénnapaa sCTpaanon MUKLOPUHUHT COFOM aéniap
xamaa MC 6ynmaraH naupeHTanapra HucoaraH nact 6ynmwm
ywoby rypyxiapaa TECTOCTEPOH [AAPaXaCUMHUHI OLIraHWHM
Kypcaraau.

C deHotnam rypyxaa GONNMKYNaHU CTUMYNNOBYW FOp-
MOH (PCT) KOHLEHTPaLMACHHMHT (5,8 + 0,3**) tokopw 6YnuLLK
Ounax Bup Katopaa, ACTpaaMon KypcatkninapuHuHr (172,5 +
10,4*) owwranu ywoy aénnapaa Metabonnk CUHAPOMHWHI MaB-
XyA aMacamri Ba y36ek nonynaumscuaa runepaHaporeHms-
cu3 TMKC dopmacupa xains umknnaa oBynsiLms pasacuHUHT
caknaHmb konuwy Gunad usoxaaHagn. OnvHraH Hatuxanap
Ovp KaTop UAMWIA TaZKMKOTNAP Xynocanapura MoC Kenagu,
amMmo Ma3kyp uiunapaa ainHas MC ¢oHampa TNKCaa ky3atu-
nafi1raH ropmMoHan y3rapuiinap etapanya putiuamara.

Tapkukotaa Typam GeHoTnnapra MaHeyb TypT rypyxaary,
penpoayktue Ewpaarn TMKC 6unaH oFpuraH aénnap kKoHuaa
TECTOCTEPOH Ba 3PKUH TECTOCTEPOH Lapaxacu Xap LOUM xaMm
tokopu GynaBepmaciuri aHuknaHan. fopMoHan cTaTycHu yp-
FaHWLL HaTUXanapy TECTOCTEPOH KYPCATKUYAAPUHWHT OLUMLLM
TMNKC cdeHotMnura GOFNKK 3KaHWHKM Tacauknaam. XycycaH,
runepaHgporeHns GunaH keyagurad A, B Ba C deHotunu
aénnapaa TeCTOCTEPOH Japaxacu tokopu Bynca, runepaHa-
porenusicn3 D GpeHoTMnAM Ba COFNOM aénnapga y Mebep Lou-
pacuaa 6yauwm MymkuH. Yiwby Hatuxanap 6up katop onnm-
nap xynocanapura mysodukamp (1,4).

4-coH, 2025 iun

Xynoca. brokMMEBUIA Taximn HaTuxanapura kKypa, MeTa-
6onvK CUHAPOM MaBxyg, OynraH acocwin rypyxgarv aénnap-
na ymymuin xonectepuH (YX), tpurnuuepuanap (TT), tokopu
aunuaunkgary nunonpotemnaap (KKM3J1M) Ba nacT suynvkaarm
nvunonpotenunap (MN3M) kypcatkmunapuHnir MC 6ynmaraH
Xampa COfNIoM rypyxra HucharaH MWOoHapAM aapaxasa toko-
Py aKaHu aHuknaHou. by xonat ropmoHan Gysunuwnap pu-
BOX/aHMLLMIa 3amMuH sipatagy. Cababuw opTikya TaHa BasHura
ara aénnapaa € KatnaMUHUHT Kynaiuiim xonectepuH Ba 11
MUKI0PVHK OlMpaay, ¥3 HaBObaTuaa rpaHynésa xyxaipana-
puza XonecTepuHaaH CUHTE3NaHaaUraH CTepons, ropMoHnap
nwnab YMKapUANLLIK Ky4ailuwin runepTectocTEPOHEMUS pU-
BOXNaHWLWmra onmb kenaaw. Ly 6onc nasonaw me3oHnapuaa
OPTVKYa Ba3HHM KaMaiTUpWLL, PaLMOHan OBKATAAHMLL, XUC-
MOHMIA HaonNNvK Ba 3apyp npenaparnapHu kynnatira anoxuaa
3LTMOOP KapaTtuLL 3apyp. by éHpallys kynnab TaakukoT4Mnap
Xynocanapura Moc kenub, camapanu Aasonall TakTMKacuHu
nwnab yukmwra xmamar kunaau (1,3).

LWyHnHroek, TNKC 6unad ofpurad 6emopnapaa cemus-
JVK Aapaxacw, 6F TYKUMACUHWHI TaKCUMNAHUL TYpU Ba aH-
ApOreHnap MUKAOPWUOAH KaTbWii Ha3ap, Kyn xonartiapaa WH-
CYNMHra PE3NCTEHTANK Ba MMMNEPUHCYAMHEMUS Ky3aTUraHu
aHukanay (4,6).

Okopuparn xonartnapHu xucobra onraH xonaa, acocui
rypyxgary aénnapra TYavK KAvHWUK, nabopatop Ba WHCTPY-
MEHTaN TeKLWwMpyBnap yTkasunranmaH CyHr, Gpakar aHAoKpU-
HOMOMVIK Y3rapuiuiap amac, 6anku opraHMamaa to3ara Kenm-
LUK MyMKUH GYNraH kacannukiap Ba yAapHUHE acopaTtnapuHm
nHobGatra oaraH xonaa KOMnaekc npodunakTika Ba UHLNBY-
[yan AaBonaLl CTpatervsnapuHv Kynnaw makcagra MyBodu,
xmcobnaHay.

®OWOANAHUNTAH ABABUETIAP:

1. bernosa A.10., Enruna C.U., Bptoxuta E.B. CuHAPOM NONMKMCTO3HbLIX SMYHUKOBAA 3pTa penpo-
AyKTWB ELparv aénnapaa MeTaboamk CUHAPOM LaKANAHULWIMHWHE XycycusTnapu // GyHaameHTanbHas
1 KNHWYeckas meguumHa. — 2017. - T. 3, N2 3. - B. 12-17.

2. NanvensH P.M., FarasH A.M. CHIpOM NOAMKMCTO3HBIX AUYHKOB BunaH oFpuraH aénnapaa oe-
NYLUTAMKHI EpAamyn PENPOAYKTUB TEXHONOTSNAP OpKanu gasonai // AKyLlepCTBO Ba aénnap kacan-

nauknapm xypHanm. - 2017. - T. 66, N2 5. - b. 37-45.

3. 3axupoea K.LL., MymuHosa H.X. PenpoaykTvie €wigary aénnapaa CKNepokncTo3 TyXyMaoHnap-
na MeTabonmnK CUHAPOMHUHT YpHu // LokTop axbopotHomacu. — 2025. — N2 1.1 (118). - b. 42-46.

4. MymnHosa H.X., XXymanusizosa C.P., 3oxumnosa K.LL. KankoHcumoH 6e3 kacannvknapuaa dep-
TN éLiaary annapHUHT FOpMOHan xonatu xycycustnapu // Lloktop ax6opotHomacy. — 2025, - N2 1.1

(118). - b. 86-90.

5. ManapuHa 0.B., Pawngosa M.A., beneHbkas J1.B. MoankncTo3 TyxymaoHnap natoreHesun xa-
Kuaa 3aMOHaBWiA TyllyHyanap (apabuétnap wapxu) // Acta Biomedica Scientifica. — 2017. - T. 2, N

4.-b.9-14.



Reproductive Medicine and Genetics® 83

«POAb KWWEYHOH MUKPOGHOTGI H EE METABOAHTOB
B NATOFEHESE W TEPAMMM RYTOHMMYHHGIX
JABOAESARMH LUMTOBHAHON KEAEbIn

KYPBAHOBA CUTOPA YUHTU3OBHA,
CTyaeHTKa 3 kypca dakynsreta «JlesebHoe Jeno» Emu University

HayuyHeiii pykosogutens: KAPUMOB PYCTAM HAUMOBUY,
KaHAWOaT MeAULIMHCKUX HAyK, IOLEHT kapeapbl «DapmMakonorus»,
3aBeaytoLmin kadeapoii «MpeknnHuyeckne aucumnnmHel» Emu University

AHHOTaumnsa

AyTOMMMYHHbIE 3a60MeBaHNS LWMTOBUAHOM xenessbl (ANT3), Bknodas 6onesHb Mpersca v TMpeou-
JMT XalnmoTo, NPeACTaBNsioT CoB0M CNOXHbIE MyNbTU()AKTOPHBLIE NATONOMNN, B OCHOBE KOTOPbIX NEXUT
HapyLLEHNE MMMYHONOMMYECKOI TONEPAHTHOCTU. B nocneaHue rofsl BCE 60MbLUEE BHUMAHWE YAEenseTcs
POAMN KMLIEYHOW MUKPOOMOTbI Kak KNKOYEBOr0 PErynsTopa MMMYHHOIO roMeocTasa 1 y4acTHIKa naToreHe-
3a ayTOMMMYHHbIX NPOLIECCOB. B npeacTaBneHHoM 0030pe 0000LLEHbI COBPEMEHHbIE JAHHbIE O BINSHUM
KULUEYHOW MUKPOOMOTHI M €6 MeTaboMTOB Ha pa3euTue u TedeHne AUT3. PacCMOTPEHbI OCHOBHBIE M-
MYHHbIE MEXaHW3MbI, BKNto4as ancbanarc Th17/Treg, NPOLYKLMIO ayTOAHTUTEN W LTOKUHOBLIA NPOdub,
a Takxe XapakTepHble M3MEHeHUs MUKPOBHOro coctasa npu 60ae3HM Mpeisca v TMpeonanTe XalmmMoTo.
Ocoboe BHUMaHWE yaeneHo PoNn KOPOTKOLLENOYEYHBIX XMPHBIX KCAOT, IMNONOANCaxapuaos, MKpoane-
MEHTOB 1 BUTAMWUHOB B GOPMUPOBAHNM OCY «KULLIEYHVK-LLMTOBMAHAS Xenesa». [poaHann3npoBaHsl 3kC-
NEPUMEHTANbHBIE U KIMHNYECKME AaHHble, NOATBEPXAAIOLIME NPUYNHHO-CNEACTBEHHYIO CBA3b ANCOMO-
3a ¢ AUT3. MokasaHo, YTO MOLYNALMS KMLIEYHON MUKPOBMOTHI C MOMOLLIbIO MPOBMOTUKOB, AMETUHECKNX
BMELLATENbCTB, HYTPULIEBTKOB M TPAHCNAAHTALMN dekanbHON MUKPOBMOTLI MOXET PacCMaTpPUBATLCS Kak
NepCnekTUBHOE BCNOMOraTebHOE HanpaefieHne Tepanum, CnocoOCTBYIOWEE CHUKEHMIO ayTOUMMYHHON
aKTMBHOCTU 1 NOBBILLEHMNIO 3OHEKTUBHOCTU CTAHLAPTHOTO JIEYEHUS.

KnioueBble cnoBa: ayToMMMYyHHble 3a00N1eBaHNS LMTOBUIHON Xene3bl, boneaHb Mpeiisca, Tpeou-
T XaWwumoTo, K1LieyHast MUKpobuoTa, Ancornos, KOPOTKOLIENOYeUHbIe XUPHbIe kiucnoTkl, Th17/Treg, ay-
TOAHTUTENA, OCb «KMLLIEYHUK-LLMTOBMAHAS XENEe3a», MPOBUOTUKM.

Annotation

Autoimmune thyroid diseases (AITD), including Graves' disease and Hashimoto's thyroiditis, are com-
plex multifactorial pathologies based on impaired immunological tolerance. In recent years, increasing at-
tention has been paid to the role of intestinal microbiota as a key regulator of immune homeostasis and
a participant in the pathogenesis of autoimmune processes. This review summarizes current data on the
influence of intestinal microbiota and its metabolites on the development and course of AITD. The main
immune mechanisms, including Th17/Treg imbalance, autoantibody production, and cytokine profile, as
well as characteristic changes in the microbial composition in Graves' disease and Hashimoto's thyroiditis,
are examined. Special attention is paid to the role of short-chain fatty acids, lipopolysaccharides, microele-
ments, and vitamins in the formation of the «gut-thyroid» axis. Experimental and clinical data confirming the
causal relationship between dysbiosis and AITD are analyzed. It has been shown that intestinal microbiota
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modulation using probiotics, dietary interventions, nutraceuticals, and fecal microbiota transplantation can
be considered as a promising auxiliary therapeutic approach, contributing to a decrease in autoimmune
activity and an increase in the effectiveness of standard treatment.

Key words: autoimmune thyroid diseases, Graves' disease, Hashimoto's thyroiditis, intestinal microbi-
ota, dysbiosis, short-chain fatty acids, Th17/Treg, autoantibodies, gut-thyroid axis, probiotics.

Annotatsiya

Qalgonsimon bezning autoimmun kasalliklari (QBAK), jumladan Greyves kasalligi va Xashimoto tireoidi-
ti, immunologik tolerantlikning buzilishiga asoslangan murakkab ko‘p omilli patologiyalardir. So‘nggi yillarda
immun gomeostazning asosiy boshgaruvchisi va autoimmun jarayonlar patogenezida ishtirokchisi sifatida
ichak mikrobiotasining roliga tobora ko‘prog e’tibor garatimogda. Ushbu sharhda ichak mikrobiotasi va
uning metabolitlarining QBAK rivojlanishi va kechishiga ta’siri hagidagi zamonaviy ma’lumotlar umumlash-
tirilgan. Asosiy immun mexanizmlar, jumladan Th17/Treg muvozanatining buzilishi, autoantitanalar ishlab
chigarilishi va sitokin profili, shuningdek, Greyves kasalligi va Xashimoto tireoiditida mikrob tarkibining o‘ziga
x0s 0‘zgarishlari ko‘rib chigilgan. «lchak-galgonsimon bez» 0'gining shakllanishida gisga zanijirli yog* kislo-
talari, lipopolisaxaridlar, mikroelementlar va vitaminlarning roliga alohida e’tibor berilgan. Disbiozning QBAK
bilan sabab-oqibat bog'ligligini tasdiglovchi tajribaviy va klinik ma’lumotlar tahlil gilingan. Probiotiklar, par-
hez aralashuvlari, nutritsevtiklar va fekal mikrobiota transplantatsiyasi yordamida ichak mikrobiotasini mo-
dulyatsiya gilish autoimmun faollikni pasaytirishga va standart davolash samaradorligini oshirishga yordam
beradigan terapiyaning istigbolli yordamchi yo‘nalishi sifatida ko‘rsatilgan.

Kalit so‘zlar: galgonsimon bezning autoimmun kasalliklari, Greyves kasalligi, Xashimoto tireoiditi,
ichak mikrobiotasi, disbioz, gisga zanjirli yog* kislotalari, Th17/Treg, autoantitanalar, ichak-galgonsimon bez
0‘qi, probiotiklar.
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BeepeHue

AYyTOUMMYHHbIE  3a00N€BAHNS  LUMTOBWOHOA  XEnesbl
(AUT3) 3aHMMaloT Bemyllee MecTo Cpeau opraHocneuudu-
4eCKMX SHAOKPWHHBIX MATOAOrMI W Yallle BCEro BbIBAAIOTCS Y
XEHLLMH PenpOayKTUBHOMO 11 CpeaHero Bo3pacrta. Hambonee
N3BECTHbIE KNMHUYECKMe GopMbl — BonesHb peiisca (Bl),
TaKxe HasbiBaeMas AMPPY3HbIM TOKCUYECKUM 3000M, 1 TU-
peouaut Xawumoto (AT), KOTOPBLINA B YCNOBKSAX afleKBaTHOrO
0AHOr0 06eCneyeHnst CTaHOBUTCS OCHOBHOW MPUYMHON Tn-
noTupeosa. Mo faHHLIM NONYNSALUMOHHBIX UCCRELOBaHMIA, Ya-
ctota AUT3 konebnetcs B npeaenax 5-10 %, npn 3TOM CKpbl-
Thie W CYOKNMHNYECKMNE BapUaHTbl BCTPEYAIOTCS ELUE HaLlle.
911 3a00neBaHMs He TOMbKO YXYALIAOT KAY4eCTBO XU3HU U
HapyLwaloT MeTaboM4eckme NpoLEeCChl, HO M MOBLILLAIOT PUCK
CEePAEYHO-COCYANCTbIX OCNOXHEHWIA, YTO OENAeT UX 3HauM-
MOV MeanKo-CoLmanbHON NpobaemMoit.

Knaccuyeckun passutie AUT3 00bsICHANOCH B3aMMOeii-
CTBMEM TPEX (PAKTOPOB: HACNEACTBEHHON NPeapPacnoNOXeH-
HOCTM, BHELUHUX BAVSHUIA 1 AUCHYHKLMN UMMYHHON CUCTEMBI.
113BeCTHO, YTO HOCWUTENBCTBO ONpeaenéHHbix HLA-annenei
YBENYMBAET BEPOSATHOCTb 3a00M1EBAHNS, a CPEeaN BHELIHUX
TPUITEPOB 3HAYMMbBIMM CYNTAOTCS U3OBLITOK 10AA, MCUXO3MO-
LLMOHaJTbHBI CTPECC, MHDEKLMM U XUMUYECKME areHTbl. -
MYHHbIE HAPYLLIEHWS NPOSIBASIOTCS YTPATOM TONEPAHTHOCTY K
COOCTBEHHBIM @aHTUreHaMm LMTOBMAHOM Xenesbl, akTuBaLmei
LMTOTOKCUYECKIX T-AMMQOLMTOB 1 BbIPAOOTKON ayTOaHT-
Ten kK TupeornobynuHy (TGAD), TupeoumHoO! nepokcupase
(TPOADb) v peuienTopy TMPEOTPOMHOro ropMoHa (TRAD).

OaHaKo MOCTENEHHO CTano SCHO, YTO KOHLENUWS «reHe-
TMKa — CPeda — UMMYHWUTET» HE MOMHOCTBLIO OTPaXAET CNOX-
HOCTb naToreHe3a. Bcé Gonbluee BHYMaHWE YAENSETCS PONM
KMLLEYHON MMUKPOBUOTbI Kak He0CTaloLLEro 3BeHa. KuieyHmk
— KPYMHEMLNA UIMMYHHBIA OpraH YenoBeka: UMEHHO 3[eCb
nokanuayetcst 6onee 70 % KNETOK MMMYHHOI CUCTEMBI, 1 MO~
CTOSIHHO MPOVCXOANT KOHTAKT MUKPOBOHbIX aHTUTEHOB C KNeT-
kamu x03s1Ha, 0becneynBas 6anaHc Mexay npo- 1 NPOTUBO-
BOCMANNTENbHLIMM PEaKLMSIMMN,

CoBpemeHHbIe 1CCNeA0BaHNS MOKA3bIBAIOT, YTO KMLLEY-
Has MKPOOMOTa, NPEACTABNEHHAS TPUMNMOHAMI MUKPOOP-
raHM3MoB (npenmyllecTBeHHO Firmicutes, Bacteroidetes, a
Takxe Actinobacteria n Proteobacteria), BIMSIET He TOMbKO Ha
nuLieBapeHmne 1 MeTabonnam, HO 1 Ha UMMYHHBIA FOMEOCTas,
CWHTE3 BUTAMMHOB, YCBOEHME MUKPO3NEMEHTOB M NPOAYKLIMIO
KopoTKoLenoyeyHbIx xupHbix kucnot (KXK). MocneaHne 06-
NafaloT BbIPAXEHHBIM NPOTUBOBOCMANMUTENBHBIM MOTEHLA-
nom. ncbanaHc MmkpobHoro coobiecTsa — aMcbuos — ac-
COLMMPOBAH C LUMPOKMM KPYrOM ayTOMMMYHHBIX MaToaorui:
OT PEBMATOMIHOIO apTPMTa U CUCTEMHOMN KPACHOM BONYAHKM
[0 LEeNuakmm 1 BOCNannTenbHbIX 3a00eBaHNI KMLLIEYHMKA.
Bcé Gonblle noka3aTenbCTB CBUAETENbCTBYET, YTO aHANOM Y-
Hble MEXaHu3Mbl AEACTBYIOT v npu AUT3.

OcoOblif UIHTEPEC BbI3bIBAET KOHLEMUMS «OCb KULLEYHUK—
LIMTOBMOHAA Xene3a», NPeanonaranLas apyHanpaBneHHoe
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B3aumozeincTane. C OfHO CTOPOHBI, MUKPOOMOTA 1 e€ Me-
TaboMUTbl MOTYT MOAYAMPOBATb COOTHOLLEHWE T-KNETOYHBbIX
cybnonynsgunii (Th1, Th2, Th17, Treg), BAMSTb Ha CUHTES ay-
TOAHTUTEN W MHTEHCWMBHOCTbL BOCcNanenust. C Apyroii CTOPOHSI,
TUPEOUIHBIE FOPMOHbI PErYMPYIOT NEPUCTaNbTUKY, 6apbep-
Hble QYHKLW 1 NPOLECChl aOCOPOLMM B KMLLIEYHUKE, TEM Ca-
MbIM OMOCPEAO0BAHHO U3MEHSIS COCTaB 1 aKTUBHOCTb MUKPOO-
Horo coobLuecTaa.

Takum 06pa3om, kuLweyHas MkpobroTa BCE 6onee OTYET-
JIMBO PacCMaTpHBaETCS He TOMbKO Kak AOMOHUTENBHOE 3Be-
HO natoreHe3a AMT3, HO 1 kak NOTEHLMANbHAS ANarHOCTNYE-
ckast MULLIEHb 1 0ObEKT 1S TepaneBTUYECKON Koppekumu. B
3TOVi CBA3W MHTEPEC NPEACTABASIOT CTPATENAN, BKIOHAIOLLINE
CMOb30BaHNe MPOBUOTUKOB, NPEOMOTUKOB, AMETUHECKMX
BMELLATeNbCTB 1 Jaxe TPAHCMNaHTaLMI0 dekanbHOW MIUKPO-
O1OTbI B KQYECTBE BCMOMOTaTENbHbIX METOJ0B JIEYEHMS.

Uenb. Llenbio HacTosLel paboThl SBNSETCS aHanu3 co-
BPEMEHHbIX [JaHHbIX O POAM KULLEYHON MUKPOOUOTHI 1 eé
MeTaboMTOB B MATOreHe3e ayTOMMMYyHHbIX 3ab0neBaHuil
LUMTOBUOHOM XeNesbl, a TakKe OLEHKa NepCrnekTUBHBIX Ha-
MPaBNEHUIA Tepanun, OCHOBAHHbIX HA MOZYMALMMA OCU «KK-
LWEYHUK-LMTOBMAHAS XENE3ar.

Matepuanbl n metoabl uccnepoBaHus. HacToswas
CcTaTbst HOCUT 0030PHBIN XapakTep. Monck IMTepaTypsl NPOBO-
ouncsa B 6a3ax PubMed, Scopus, Web of Science n eLIBRARY
Mo K/oYeBbIM cnoBam: thyroid autoimmunity, gut microbiota,
Hashimoto’s thyroiditis, Graves’ disease, short-chain fatty
acids, Treg, Th17. B aHanu3 BKO4YEHbI Ny6AMKaLK 3a nepu-
oA 2015-2025 rr., NpUOpUTET OTAABANCS CUCTEMATNYECKNM
0030pam, MeTaaHan13am 1 KNMHUYECKUM UCCNeA0BAHMSIM.

MMMyHHbIE MeXaHM3Mbl NpPXU ayTOMMMYHHbIX 3a-
0osieBaHMSX LMTOBUOHONW Xene3bl. AyTOMMMYHHblE 3a-
GonesaHns WUTOBMAHON xenesbl (AUT3) dopmupylotes B
pesynbTate yTpatbl WMMYHOAOrMYECKON TOAEPAHTHOCTW K
COBCTBEHHbIM @HTUreHam LWWTOBMAHOM Xenesbl, B MepBYto
oyepenb K TupeomaHoi nepokcupase (TPO) u Tupeornody-
nvHy (TG). Kmioyesyto ponib B 9TOM MPOLECCE MrpatoT Hapy-
LIEHNS KaK BPOXAEHHOTO, TaK 1 aAanTUBHOTO MMMYHUTETA,
YTO MPUBOANT K aKTUBALAM ayTOArPECCUBHBIX TMMQOLATOB U
CWHTE3Y maTonornyeckmx aHtuten [Zhao et al., 2021; Wang et
al., 2023].

1. Ponb CD4+ T-xennepos

CyuiecTBeHHOe 3HaueHe B natoreHese AUT3 umeeTt aumc-
GanaHc Mexay pasamyHeiMi cybnonynsaumsamm CD4+ T-nnm-
dounTos:

Th1-kneTkun npoayumpyoT MHTEpdepoH-y, IL-2 1 TNF-q,
akTuBupys Makpodaru n CD8+ umtotokcuyeckue T-ammado-
umThl. Mpu Tpeonamte Xawmumoto Th1-onocpenoBaHHbIi OT-
BET aCCOLMMPOBAH C pa3pyLLeHem TupeoumTos [Rapoport et
al., 2022].

Th2-kneTkun ycunuBaioT ryMopasbHbliAi UMMYHHBIA OTBET,
cTumynupys B-numdoumtsl K npoaykumm TGAb, TPOAb u
TRADb, 4T0 CNOCOBCTBYET XPOH3ALIMM BOCTIANEHUS.
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Th17-knetku, cekpetupyiowme IL-17, IL-21 n IL-22,
YCUNMBAIOT MPUBAEYEHNE HEATPODUIOB U MPOAYKLMIO NPO-
BOCMaNMTENbHLIX Meanatopos. [oBbIlLEHHbIe YpOBHW Th17
PErnCTPUPYIOTCS Kak npu GoneaHu peiBca, Tak U Npu Tu-
peonanTte XallnumoTO, KOPPENMPYs C TSKECTbIO KIMHUYECKO
cumnTomartukm [Li et al., 2024].

PerynstopHbie T-knetku (Treg), akcnpeccupytoLime
TPaHCKPUNLUMOHHBIA dakTop FoxP3, orpaHuymBatoT ayto-
MMMYHHbIE peakuuy 3a cHéT cekpeun IL-10, TGF-B v IL-35.
CHXeHne ux yncna n GYHKUMOHANBHOW aKTUBHOCTM CYMTa-
€TCS OAHUM M3 KIOYEBBIX MEXAHWU3MOB NOTEPY MMMYHHOM TO-
nepanTHocTM npu AWT3 [Zhou et al., 2020].

CootHowueHne Th17/Treg B HaCTOsILLEE BPEMS paccMa-
TPUBAETCS Kak YyBCTBUTENbHbI MOKA3aTeNb UMMYHHOTO [NC-
BanaHca npy ayToMMMYHHbIX TUPEONaTHsX.

2. Ponb B-numdouutos u aytoaHtuten

B-numdoumtsl y4acteyloT B pa3sutium AUT3 B ABYX Ha-
MPABNEHNAX: OHW BbINOSHSAOT DYHKLMM QHTUTEHNPE3EHTUPY-
IOLLVX KNETOK W ABNAKOTCS UCTOYHNKOM ayTOAHTUTEN K TUPEO-
UOHBIM CTPYKTYPaM.

OCHOBHbIe ayTOaHTUTENA, aCCOoLMMPOBaHHble ¢ AUT3:

TRADb (aHtuTena k peuentopy TTI) — xapakTepHbl ans
OonesHn peiiBca M NOAPA3AENSIOTCS HA CTUMYAMPYLOLLME
(TSAb), 6nokupytolwme n HenTpanbHble. TSAb akTBMpYIOT
peuentopsl TTT, YTO BbI3bIBAET MMNEPCEKPELMIO TUPEOUAHBIX
FOPMOHOB 1 hOPMMPOBaHKE TUPeoTokcKko3a [Smith et al.,
2021].

TPOAD (aHTUTENA K TMPEOWIHOM Nepokcuaase) — map-
KEp ayTOMMMYHHOTO BOCNaneHus, 06HapyxumBaeTcs npu obe-
nx bopmax AUT3.

TGAb (aHTuTena K TMpeornobynuHy) — Yatle BCTpeyaroT-
S Npu TMpeomanTe XalmmMoTo, HO MOTYT BLISIBISITLCA U MPK
JPYTVX TUPEOUAHBIX NaTONOTUSIX.

BbICOKME TUTPLI @aHTUTEN HE TONBKO BbINOMHAKT AnarHo-
CTWYECKYIO POJIb, HO 11 OTPAXAOT aKTUBHOCTb ayTOUMMYHHOIO
npoLecca.

3. LuTokunHOBIN Npodub

LIMTOKMHOBBIN GanaHc y naumeHToB ¢ AUT3 CMELLEH B
CTOPOHY NPOBOCNAUTENBbHBIX MEANATOPOB.

[ins 6onesHu peitBca xapakTepHO noBbitleHue IL-6, [L-17
1 IL-21 Ha doHe cHuxeHus IL-10.

Ing TmpeonanTa XawmMMOTO TUMMYHO YBEAMYEHWE NPO-
pykuy IFN-y, TNF-a n IL-2 [Chen et al., 2022].

IL-6 aktmeupyeT nytb JAK/STAT, ycunueas anddepen-
umpoBky Th17, Toraa kak IL-17 cnocobCTBYET aKCMpeccum
MOJIEKYN afire3nn U XeMOKVHOB, Y4TO NPUBOANT K YCUIEHHON
MUrpaLmm KNeTOK BOCNANEHNS B TKaHb LMTOBUAHOM XeNesbl.

4. Mopdonoruyeckune N3MeHeH!s B TKaHU LUTOBUA-
HOI1 XXenesbl

Mpy 6onesHu peBca OTMEYAETCS rUNepnIaus TMpeo-
MOHOTO 3NUTENMS W BbIpaxeHHas nmdonaHas UHUNbLTPa-
L1t @ TAKXE CTUMYNALWMS peLenTopoB TTT ayToaHTUTENAMM.

Mpv TMpeouauTe XalwmmoTo Npeobnagaet MHGUNbTPaUms
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CD4+ n CD8+ T-numdoumTtamu, 410 NPUBOAMUT K NPOrpeccu-
PYIOLLEMY paspyLIEHN0 GONUKYIOB 1 X 3aMELLEHMNIO COe-
IVHWTENbHON TKaHbio [Lee et al., 2023].

B 06oumx ciyyasx noaaepxmBaeTCs XPOHMYECKOe BOCMa-
JIeH1e, OMnoCPefoBaHHOe HapyLWweHUsMmn T-KNeTo4YHON pery-
DALV U NPUCYTCTBUEM ayTOAHTUTEN.

KuweyHas MukpoOuoTa npu ayToUMMyHHbIX 3abosne-
BaHMSIX LMTOBUHO Xene3bl

B nocnegHve rofbl M3y4eHWE KULWEYHOW MUKPOOUOTHI
CTa0 0OHMM 13 Hanbonee akTUBHO PA3BMBAIOLLMXCS HAanpaB-
neHunin GromeanumHbl. MeToabl BbICOKOMPOU3BOAMTENBHOMO
cekBeHnpoBaHna 16S pPHK 1 meTareHOMHOro aHanmaa npo-
[EMOHCTPMPOBAM TECHYIO CBA3b MUKPOBHOTO AncbanaHca ¢
SHOOKPUHHBIMW 11 QyTOUMMYHHBIMW MaTONOMUAMK, BKIKOYAS
BonesHb peiisca (BI') n TupeonanT XawmumoTo (AT) [Zhang et
al., 2021; Wei et al., 2023].

1. O0Lwue xapakTepucTuku aucouosa npm AUT3

[ns naureHToB ¢ ayTOUMMYHHBIMU TUPEONATUAMM Xapak-
TePHbI TUMUYHbIE M3MEHEHMS MUKPOBHOTO COCTaBa KMLLEYHIKA:

CHUXeHVe anbga-pasHoodpasust MUKPOOKOTHI, OTpa-
XatoLee yTpary aKONOrMYeCcKon CTabunbHOCTU N YMEHbLUE-
HWe PE3NCTEHTHOCT COOOLLECTRA;

yMeHbllUeHre yncna GyTupaToobpasylowmx 6akTepuit
(Roseburia, Faecalibacterium prausnitzii, Bifidobacterium),
4YTO CHWXAET YPOBEHb KOPOTKOLEMOYEYHBIX XUPHBIX KUCAOT
(KXK) 1 ocnabnset npoTMBOBOCTANUTENBHYIO 3aLLUMTY;

YBENNYEHNE JONN YCAOBHO-NATOreHHON (GIopbI, BKIO-
yas Prevotella v Bacteroides fragilis, cTumynupytoLmx npo-
JYKLMI0 NPOBOCNANMTENBHBIX LUTOKUHOB;

n3meHeHve Firmicutes/Bacteroidetes (F/B ratio), pac-
cMaTprBaeMoe Kak yHUBepCabHbIi nokasartenb auchbrosa u
NPeamKTop BOCMannTenbHbIX peakuuii [Xu et al., 2022].

OT1 CABWMM aCCOLMMPOBAHLI C aKTMBALMEN NpoBOCNANN-
TENbHbIX curHanbHbix nyten (NF-kB, JAK/STAT), HapyLueHu-
em GanaHca Th17/Treg 1 NOBLILLIEHHON NPOAYKLMEN aHTUTEN
K TUPEOUAHBIM @HTUrEHAM.

2. MukpobuoTa npu 6onesnu Mpeiica

Y naumneHToB ¢ BI" BbISIBNSIETCS psif, XapakTepHbIX 3MeHe-
HWIA MMKPOBHOrO COCTaBA:

yBenuueHne Prevotella, acCOLMMPOBAHHON C aKTUBALIMEN
Th17 nycuneHHon npoaykumen IL-17;

CHWkeHne Roseburia w Faecalibacterium prausnitzii —
KJIO4YEBLIX NPOAYLLEHTOB ByTHpaTa;

cmellenve F/B ratio B ctopoHy Bacteroidetes;

YMEHbLLEHME MUKPOBHOrO pasHoobpasnsi, Koppenmpyto-
LLiee C TAXECTbIO TMpeoTokeMko3a [Zhao et al., 2020].

KnuHnyeckm BbipaxeHHbIi anconos npu b conpoBoxaa-
eTcst bonee BbICOKMM ypoBHEM FT3 1 FT4, NoBbILLEHHBIMIA TH-
Tpamm TRAD 1 TaXENbIM TeYeHEM TUPEOTOKCKKO3a [Li et al.,
2024].

3. Mukpo6uoTa npu Tupeouaute XawummoTo

Mpw AT TaKxe perncTpupyoTCs BbIPAXEHHbIE 3MEHEHUS
KMLLIEYHON MIUKPOBMOTHI:
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cHuxeHue Bifidobacterium, obecneunBatolmx Oapbep-
HYI0 QYHKLIMIO 11 CUHTE3 BUTAMIHOB;

yMeHbLLeHVe Faecalibacterium prausnitzii, npoayumpyio-
Lieit ByTupar;

nosblleHne ponu Bacteroides fragilis, wHOyuMpytoLLei
cekpeunto IL-6 1 IL-23 n aktnempytowleit Th17-01BeT;

yeenuyeHue F/B ratio, acCOLMMPOBAHHOE C XPOHUYECKM
Bocranexvem [Peng et al., 2022].

ST HapYLLIEHWS KOPPENUPYIOT C MOBbILLIEHHBIMU TUTPaMK
TPOADb 1 TGAb, TXENbIM MNOTUPEO30M 1 CHUKEHWEM 3¢-
(EKTMBHOCTM 3aMeCTUTESNIbHON Tepanum L-TMPOKCHHOM B yC-
NoBWAX BbIpaxeHHoro aucbuosa [Chen et al., 2023].

4. CpaBHUTENbHbII aHaNKU3 MMKpPoOuoTbl npu BI' n AT

HecmoTpst Ha pa3nnums B KAMHUYeckom deHotune, oba
3a00N1€BaHNS XapaKTepPU3yIoTCa OBLWMMM MUKPOOMOTHBLIMU
M3MEHEHUSMM:

YMEHbLUEHNE KOnmyecTBa OyTMpaTooOpasyowmx OakTe-
puid;

YBENYEHNE YCIIOBHO-NATOMEHHbIX MKPOOPraH13MOB;

CHUXEHME MKPOBHOr0 pasHoobpasus.

OpAHaKo BEKTOP M3MEHEHNIA pa3NnyaeTes:

npu Bl npeo6nafaioT NPOLIECCH, NOAAEPXMBAIOLINE -
nepoyHKLUMIO xenesbl (aktueaumns Th17, ctumynaums TRAb);

npn AT — MexaHu3Mbl, cnocobCTBYIOLLE AECTPYKLIAM
TKaHU 1 Pa3BUTMIO MMNOTUPEO3A.

5. KnuHuyeckas 3HaummocTb aucomosa

Mpodunb KULIEYHOA MUKPOBMOTHI MOXET paccMaTpu-
BaTbCA Kak NOTeHUManbHbI Briomapkep Tsxxectn AUT3.

N3meHeHns MuKpoGHOro CocTaBa KOPPENMPYIOT C YPOB-
HEM aHTUTEN N TUPEOMIHbIX FOPMOHOB, YTO AENaET BO3MOX-
HbIM UX MCNOMb30BaHNE AN MOHUTOPUHIa Tepanum.

Oncbuos cnocobeH BausTb Ha GapMakoKMHETUKY L-Tu-
POKCMHA, CHIXast ero GUOAOCTYNHOCTb U SPOEKTUBHOCTb Ne-
yeHus [Wang et al., 2025].

Takum 006pa3om, KuLIeyHas MUKpPoOMoTa paccMaTpiBa-
eTCH HE KaK BTOPOCTEMEHHbIN KOMMOHEHT, a KakK aKTUBHbIVA
y4acTHUK natoreHe3a AUT3, BAUSIOLLNIA Ha KTMHMYECKOE Te-
YeHue 1 ucxon 3aboneBaHus.

Ponb MeTabonnMToB KMLLIEYHOI MMKPOOUOTBLI B NaTo-
reHe3e ayTOMMMYHHbIX 3a00neBaHUI LLMTOBUOHOW Xe-
nesbl

KuweyHast MMKpoB1uoTa 0Ka3blBaeT BAUSHUE HA UMMYH-
HYI0 CUCTEMY U SHOOKPWHHBIA rOMEOCTa3 He TONMbKO Yepes
TaKCOHOMMYECKMIA COCTaB, HO U MOCPEACTBOM MPOAYKLMM
MeTab0mMToB. Hanbonbluee 3HaYEHNE CPeam HIX MMEIOT KO-
POTKOLIENOYeyHble XupHble kucnoTsl (KXK), obpasyiolmecs
npy GEPMEHTALIMM NULLEBbLIX BOMOKOH, & TaKXKE COEANHEHMS,
Y4aCTBYIOLLME B PETYNSILIMM 0OMEHA MUKPOSNEMEHTOB 1 BUTa-
MuHOB [Zhang et al., 2022; Zhang & Liu, 2024].

1. KopoTtkouenoueyHbie xupHbie kucnotbl (KXK)

OcHoBHbiMKM NpeacTasuTensmu KKK aeasiotcs OyTupar,
MPOMMOHAT ¥ aLeTaT, KOTopble 00ECMEeYNBAIOT KIIOYEBbIE Me-
XaHU3Mbl UMMYHHO PETYNSALMN.
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ByTupar cayxuT rnaeHbIM 3HepreTMyeckM cyobeTpaTom
OIS SHTEPOLMTOB, UHAYLMPYET AnbdEpeHUMpoBKy peryns-
TOPHbIX T-KNeTok (Treg) 3a CYET aKTMBALMM TPAHCKPUMLMOH-
Horo dakTopa FoxP3, nHrmbupyeT curHanbHbiii Nyt NF-kB 1
CTUMYAMPYET NPOAYKLMIO NPOTUBOBOCMANMUTENbHBIX LTOKM-
HoB, Bknoyas IL-10 [Tan et al., 2021].

NponuoHat perynupyet GanaHc Th17/Treg, CHuxaeT
npoaykumio IL-17 v yyactyeT B MeTaboaM3Me AMNUAOB U
FIOKO3bl, 0Ka3biBasi CUCTEMHOE BAMSIHUE HA SHEPreTUYEeCKuid
obmeH [Lietal., 2023].

AueTat cBs3biBaeTca ¢ peuentopamn GPR41 n GPR43
Ha UMMYHHBIX KNETKax, Peryampys XeMOTakCuc 1 Murpaumio
HENTPODUNOB, a TaKXe NPOSIBNSET YMEPEHHbIE MPOTUBOBOC-
nanuTenbHele ceonctea [Wang et al., 2020].

Y naumentoB ¢ AUT3 BbIBASETCH CHUXEHUE KOHLLEH-
Tpauun KXK B dekanusx, 4To acCoummpyeTcs ¢ akTueaumei
IL-6-STAT3-IL-17-curHansHoro nytv v aucbanaHcom Th17/
Treg B CTOPOHY BOCNaeHMs. 31O NOLTBEPXKAAET KIOYEBYIO
ponb gepuumta KXK B ¢opMmUpoBaHm ayToMMMyHHOr0 npo-
Liecca B TKaHM LUMTOBMAHON xenesbl [Zhou et al., 2021].

2. 'unononucaxapuap! (JINC)

Junononmncaxapug, (JINC), KOMNOHEHT KNETOYHOW CTEHKM
rpamoTpULIATENbHbIX BaKTEPUIA, SBASETCS MOLLHBIM TpUrre-
POM BPOXAEHHOrO MMMYHUMTETA. [MpK Arcoro3e NoBbiLlLeHNe
ypoBHs JINC B kpoBn NpuBoauT K aktmeauum Toll-nogo6HbIx
peuentopos (TLR4), ycunenuio NF-kB-3aBucumoro socnarne-
HWS 1 yBEAMYeHuio npoaykumm IL-6 v TNF-a, 4To nogaepxm-
BaET XPOHMYECKOE BOCNANEHNE B TKaHW LUMTOBUAHOMN Xenesbl
[Liuetal., 2022].

3. MeTabonnam MMKPO3NEMEHTOB 1 BUTAMUHOB

KnweyHas mukpobroTa y4acTByeT B perynsauum 6rnogo-
CTYMHOCTW MUKPO3NIEMEHTOB 1 BUTAMMHOB, HEOOXOLMMbIX
AN HOPManbHOW OYHKLWN LUATOBUAHOMN XeNesbl.

Mopa 9BnaeTCcs 0CHOBHbIM CYGCTPaTOM ANS CUHTE3A TUpe-
OWOHbIX TOPMOHOB; NpW AMCOMO03e HapyllaeTcs ero abcop-
Ouws. M36bITO4HOE NOCTYNAEHNE NOAA YCUNMBAET UMMYHO-
FEHHOCTb TWUPeornobynnHa, CnocoBCTBYET MHOMAbTPALMM
Th17-knetok v nobileHnto Tutpa TPOAD [Hu et al., 2023].

CeneH BX0AMT B COCTAB CENEHOMPOTEMHOB (FNyTaTMOHME-
poKcMaasa, AenoanHasbl), 3alWMILAeT TUPEOLUWTLI OT OKUC-
JUTENBHOTO CTpecca. Ero peduumnt cBg3aH ¢ NoBbILIEHUEM
ypoBHst TPOAb 1 TGADb, Toraa kak AONOAHUTENbHbIA NPUEM
CefleHa YMEHbLUAET aKTUBHOCTb ayTOMMMYHHOrO npouecca
[Winther et al., 2020].

Xeneso BbiCTYNaeT KOHaKTOPOM TMPEOUIHON NEPOKCU-
nasbl (TPO); ero HemoCTaTO4HOCTb NMPUBOAMUT K CHUXEHWIO
cvHTesa T3 v T4 u yoyrybneHuto runotupeosa [Zimmermann
etal., 2021].

LiuHK peryampyeT aKCNPeccuio reHoB UMMYHHOIO 0TBETa
1 QYHKLUMOHMPOBaHWE rUNoTanamo-runopuaapHo-TMpeons-
HOW ocu. Ero neduumt accouMmpoBaH CO CHKEHWEM KO-
yectsa Treg n ycunennem Th17-otseta [Yu et al., 2022].

Butamui D cnocobcTByeT anddepeHumposke CD4+



88

T-knetok, ctumynupyet Treg u nogasnset Th1/Th17-o1ser.
Hu3kue koHueHTpauwm ButamiHa D 06HapyxmuBaloTes y 60/b-
LIMHCTBA NauneHToB ¢ AWT3 1 NoNOXUTENBHO KOPPENMPYIOT C
Tutpom TPOAD [Bizzaro et al., 2021].

Takum 06pa3om, HapylleHne MeTabonnama MUKpoane-
MEHTOB W BUTAMWHOB MPU AMCONO3€E KMLLEYHMKA YCUINBAET
AyTONMMYHHbIA MPOLLECC W YTXENSET TeueHne AUT3.

4. B3aumocBsi3b MeTa00IMTOB C UMMYHHOW perynsumeii

CoBokynHoe aeicTBMe MeTabonmToB MUKPOOMOTHI (op-
MUPYET KIIOYEBbIE MEXAHN3MbI OCY «KULLIEYHNK—LLMTOBUAHAS
Xenesar:

neduunt KKK - nucbanaHc Th17/Treg;

N30bITOYHLIA ypoBeHb JIMC — akTuBaums BPOXAEHHOMO
VMMYHUTETa;

HeL0CTaTOMHOCTb CeeHa, Xenesa, LHka v ButammHa D -
CHWXEHME MMMYHHOIN TONEPaHTHOCTW.

9TV B3aMMOCBA3N NOAYEPKMBAIOT, YTO METAbOAUTLI MK-
KPOOMOTbI ABASIKOTCS KPUTUYECKIM CBA3YIOLLUM 3BEHOM MEX-
Ay KULLIEYHUKOM U LMTOBUAHOM XEene3aoit, cnocobcTBys Npo-
rPECCUPOBaHMI0 2YTOUMMYHHbIX NPOLLECCOB.

OKCnepuMeHTanbHbie JaHHbIE 0 POJU KULLEYHOW MU-
KPOOMOTbLI NP1 ayTOMMMYHHbIX 3a00N1eBaHUAX LMTOBUA-
HOM Xenesbl

N3y4eHne natoreHesa ayToMMMYyHHbIX 3a00EBaHNIA LLy-
TOBMAHOW Xenesbl (ANUT3) akTMBHO pa3BuBaeTcs Gnarofaps
3KCMEepPUMEHTANbHBIM MOZENAM Ha XMBOTHBIX W KIMHUYe-
CKUM HabMIOAEHNSM Y NaLMEHTOB. [MoNyYeHHbIe pe3ynbTaTbl
NOATBEPXAAIOT BEAYLLYIO POSb KULLEYHOM MUKPOBUOTHI 1 €&
MeTab0NTOB B PETYNSLMM UMMYHHOTO OTBETA W MOAYASLIAN
TeyeHns AUT3 [Wang et al., 2021; Hu et al., 2023].

1. XuBotHble Mopenu

1.1. Nepecapaka ¢pekanbHoit MUKPOOUOTbI (FMT).

OKCMEePUMEHThI Ha XMBOTHBIX MOKa3aau, YTO TPAHCMaH-
Tauus dekanbHOW MUKPOOMOTHLI OT MaLMEHTOB C OONe3HbI0
lpeiBca (BI) 300POBLIM MblLaM VHAYLMPYET TPEOTOKCH-
k03, COMPOBOXOAOLLMIACS MOBbILLEHNEM YPOBHEN T3 un T4,
CHuXeHueM TTT 1 yBennyeHnem TuTpoB TRAD. AHanornyHble
OMbIThI C MUKPOBMOTON MALMEHTOB C TUPEOMANTOM XaLMMO-
70 (AT) NPUBOAMAN K Pa3BUTMIO TUNOTUPEOUAHOTO NPOGUAS U
nosiBneHnto aytoaHtuten (TPOAb, TGAb) [Zhou et al., 2022].
OSTN JaHHble JEMOHCTPUPYIOT, YTO AMCOMO3 CrnocoOeH Bbl-
CTynaTb NPUYMHHBIM HAKTOPOM ayTOUMMYHHOTO BOCTANEHNs
LUMTOBWAHON XENe3bl.

1.2. BnusHue ceneHa v npoOMOTHKOB.

[lononHeHme paumoHa ceneHom y n1abopaTopHbIX XUBOT-
HbIX MOBbILLAN0 MUKPOOHOE PasHO0BPa3NE 1 YMEHbILLIANO Bbi-
PaXEHHOCTb BOCNANNTENbHBIX U3MEHEHNIA B TKAHM LNTOBWL-
Hol xeneasl [Zhang et al., 2020]. BeengHve npoGroTHYecKix
wrammos (Lactobacillus rhamnosus, Bifidobacterium longum)
Yy MbILLET C MHAYLMPOBAHHBIM AT CONPOBOXAANOCH CHUXEHN-
em TuTpoB TPOAb 1 TGAb, yBeanyeHnem uncna Treg-KneTok,
YMEHbLLEHNEM aKTUBHOCTM Th17 1 CHUXeHnem npoaykumn IL-
17 [Lietal., 2023].
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1.3. BnngHue KOpOTKOLENOYEYHbIX XUPHbIX KUCNOT
(KXKK).

MepopanbHoe BBeAeHWe ByTvpaTa yeunamBano aKCmpec-
cuto FoxP3 n cnocobeteoBano auddepeHumpoBke Treg, 4To
COMPOBOXAAN0Ch YMEHBLLEHMEM AyTOMMMYHHOrO BOCMane-
HUs. AHanornyHbIn apdekT Habnomancs npu NPUMEHeHUN
nponuoHara: CHuxanacb cekpeuys IL-17 v Bo3pacrtan ypo-
BeHb IL-10 [Tan et al., 2021].

2. Knunnyeckue HabnogeHus

2.1. bonesHsb peiiBca.

Y nauyeHToB ¢ bl' n3mMeHeHs B COCTaBe KWLIEYHOWN Mu-
KPOBMOTHI HANPSAIMYIO KOPPENUPOBANH C KIMHUYECKMI MOKa-
3aTensaMut: NoBbILLEHHOE codepxaHnme Prevotella accoummpo-
BaNIOCb C BbICOKMMM ypOBHAMU FT3 1 FT4, TOrma kak CHixeHue
yncnenHocTn Roseburia n Faecalibacterium prausnitzii — ¢
Bonee TAXENLIM TUPEOTOKCKKO30M [Zhao et al., 2021]. Mpu-
MeHeHMe NpoBUOTHKOB B COCTaBE KOMOMHMPOBAHHOW Tepa-
MWK YCKOPSINO HOPMANM3aLmio GYHKLUMM LUIMTOBMAHON Xene-
3bl U CHUXANO ypoBeHb TRAD No CpaBHEHMIO C KOHTPONBHOA
rpynnoi [Chen et al., 2022].

2.2. Tupeongut Xawwmmoro.

Y naupentoB ¢ AT BbISIBNSNOCH CHKEHWE YUCAEHHOCTU
Bifidobacterium v Faecalibacterium n nosbileHne Konanye-
ctBa Bacteroides fragilis, 4T0 KoppennpoBano ¢ BbICOKUMY
Tutpamu TPOAb 1 TGAD [Zheng et al., 2021]. B paHgomnau-
POBaHHbIX UCCNEO0BAHMAX OONONHUTENbHBIA MPUEM CeneHa
npnBoAMA K CHxeHno yposHs TPOAD Ha 20-40 % B TeueHune
6 MECSLEB, YMEHBLLEHMIO 3XOr€HHOCTY LUMTOBWOHON Xenesbl
1 ynyyLeHnto kadectsa xn3Hu [Winther et al., 2020].

2.3. Ponb BuTamuHa D.

Hednunt ButammHa D y naumenTtos ¢ AUT3 accoummpo-
BasICS1 C NOBbILWEHHBIM TUTPOM TPOAD. Koppekums nedpuumta
cnocobcTBOBaNa yBENMYEHNIO Yncna Treg-KNneTok 1 CHXe-
HUIO aKTUBHOCTW Th17, 4TO MOATBEPXAAET MMMYHOMOAYNN-
pytowwmii ekt Butammya D [Bizzaro et al., 2021].

3. Baaumocesa3b ¢ papmakoTepanmein

3.1. BuogocTynHoCTb L-TpOKCUHA.

Mpu AT oncbros KMLEYHUKa MOXET CHaTb abcopb-
Lo L-TupokcmnHa. KnuHnyeckne HabnioaeHus nokasanu, 4to
HOpManu3aLus MKPOOHOro GanaHca ¢ MOMOLLBIO AWeThl Y
NPOBMOTMKOB MOBbLILLAET SPPEKTUBHOCTL 3aMECTUTENBHOM
Tepanuu [Virili et al., 2021].

3.2. BnugHue TMpeoCTaTUKOB Ha MUKPOOMOTY.

Mpu neyennn B TMpeocTaTdeckumm npenaparamu (Tua-
Ma30/, MPONMATMOYPALIAN) TaKkKe HAOMOAAIOTCS U3MEHEHMS
MUKPOBUOTHI — B YACTHOCTY, YMEHbLLEHWE YNCAEHHOCTM MO-
nesHblx 6akTepwit, 4TO MOAHMMAET BONPOC O LienecoobpasHo-
CTW COMYTCTBYIOLLIEH KOPPEKLIMM MUKPOOHOTO GanaHca y AaH-
HOW kaTeropuu nauneHTos [Hu et al., 2023].

4. OCHOBHbI€ BbIBOAbI M3 3KCMEPUMEHTaNbHbIX AAHHbIX

1. Ancbnos kuieyHuka cnocobeH cam no cebe npoBo-
uMpoBath pas3sutme AUT3 (MOATBEPXAEHO HA XMBOTHbIX
MozLensx).
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2. Mopynsums MuKpoGUOTHI C MOMOLLBIO Cenexa, mpo-
BroTrkoB n KXK CHUXaeT ypoBEHb ayTOAHTUTEN, YMEHbLUAET
BOCManeHue n BocctaHaBnmeaet banaxc Th17/Treg.

3. KnuHuyeckne wccnenoBaHvs MOATBEPXAAIOT CBS3b
MEX[y U3MEHEHNEM MIUKPOOMOTHI 1 TXECTbI0 AUT3.

4. KoppeKums MUKpOOMOThI MOXET NOBbILLaTL 3GdeKTnB-
HOCTb TPaLWLIMOHHOM dapmakoTepanuu (L-TmpokeuHa u -
PEOCTATHKOB).

MepcnekTuBbl Tepanuu

Knaccuyeckvie noaxodpl K NEYEHMO ayTOMMMYHHbIX 3a60-
NEBAHNIA LMTOBMAHO Xene3bl (AUT3) BKIOYAIOT NPUMEHEHE
TUPEOCTATMKOB, 3aMECTUTENbHYIO Tepanuio L-TMPOKCUHOM
N XMPYPruyeckoe BMELLATeNbCTBO. ITW METOAbl MO3BONSIOT
KOPPEKTMPOBATb FOPMOHANbHbINA CTATYC, OAHAKO OHW MPaKTy-
YECKW He 3aTparmBaloT GyHAAMEHTaNbHbIE UMMYHHbIE MeXa-
HW3MBbI, leXallne B 0CHOBE ayTOMMMYHHOIO NpoLiecca.

CoBpeMeHHble 1CCNeLoBaHNS OTKPLIBAIOT HOBLIE Tepa-
NEBTUYECKMNE HAMPABNEHMUS, CBA3AHHBIE C MOLYNALMENA Ku-
LLIBYHON MUKPOBMOTHI M €6 METAOOUTOB:

+ MMpoGuotuku M npedmoTuku CcnocobCTBYIOT BOC-
CTaHOBNEHMIO MMKPOOHOTO 6anaHca, MOBBILLAIOT YPOBEHb
Treg-KNneToK 1 CHUXAIOT akTBHOCTb Th17 [Li et al., 2023].

+ [netnyeckue nopxopbl C BbICOKMM COLEPXaHNEM
Knetyatku n GepMeHTUpYeMbIX YrAeBOLOB CTUMYAMPYIOT
NPOAYKLMIO KOPOTKOLLENOYEYHbIX XMPHbIX KUCNOT (GyTupara,
nponmoHata), 00naAatLLMX BbIPAXEHHBIM MPOTUBOBOCTANM-
TenbHbIM addekTom [Tan et al., 2021].

* HyTpuueBTMKM — ceneH, BUTamuH D, LMHK 1 Xeneso
— 0KasblBalOT MIMMYHOMOZYNMPYIOLLEE LENCTBUE, CHUXAIOT
YPOBEHb ayTOAHTUTEN W NOAAEPXMBAIOT QYHKLMIO LMTOBULA-
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How xenesbl [Winther et al., 2020; Bizzaro et al., 2021].

+ TpaHcnnaHTauus ¢ekanbHoit MukpoouoTbl (FMT)
npeacTaBnseT coboit NepcnekTMBHOE HaNPaBNEHUE: Ha Xu-
BOTHbIX MOAENSX OHA Aokasana crnocobHOCTb BOCCTaHABMM-
BaTb 3YTMPEO3, OLHAKO MOKa OCTAETCH HA CTagun KNWHUYe-
ckux uccnenosanuii [Zhou et al., 2022].

Takum 06pa3om, GOPMUPYETCS HOBasi TepaneBTNYECcKas
napagurMa, B KOTOPOW akLEHT CMELLAETCs C KOPPeKLmn rop-
MOHa/bHOTO GOHA HA MMMYHOMOZYIALMIO 1 NOAAEPXKKY OCU
«KULLEYHNK—-LLMTOBIUAHAS Xenesan.

3aknioyeHue

KuwweyHast MUkpobuoTa u e€ MeTaboNnTbl 3aHUMAKOT KITto-
4eBoe MecTo B natoreHeae ANT3. lncbro3 conpoBoxaaeTcs
CHIXXEHMeM NPOAYKLMM KOPOTKOLIEMOYEYHBIX XMPHBIX KUCTOT,
HapYLIEHWEM YCBOEHMS MUKPO3NIEMEHTOB 1 BUTAMWHOB, aK-
TMBALWe NPOBOCMANUTENbHBIX NyTel u aucbanaHcom Th17/
Treg, 410 CNOCOBCTBYET NPOrPECCUPOBAHMIO aYyTOMMMYHHOIO
BOCMANEHMs LUMTOBUAHOMN Xenesbl.

SKcnepuMeHTanbHbIe U KIMHUYECKe CCNeaoBaHus yoe-
JMTENBHO MOKA3bIBAOT, YTO HAPYLUEHNS MUKPOBHOTO GanaH-
ca He ToAbKo conpoBoxaaloT ANT3, HO U MOTYT BbICTYNAaTh
VX NPUYUHHBIM HakTOPOM. B 3TOI CBA3M KOHLENLUMS «OCb Ki-
LIEYHUK-LMTOBNAHAS XKENe3a» CTAHOBUTCS HOBOW Hay4HOM
napagmrMoi, OTKPbIBAOLLLEN MPUHLMNNANLHO UHbIE BO3MOX-
HOCTM NPOPUNAKTUKI 11 NNEYEHNS.,

B nepcnekTvee BKMIOYEHWE B Tepanuio CPeacTs, Hanpas-
NEHHbIX Ha KOPPEKLMI0 MUKPOBMOTBI (MPOBUOTUKM, ANETI, HY-
TpuueBTUKN, FMT), no3BoAuT 3ameannTb MPOrpPECCUMPOBaHME
00ne3Hm, NOBLICUTb 3DOEKTUBHOCTb TPAAMLIMOHHON dapMako-
TEpanuM 1 CyLECTBEHHO YTYYLLINTb KAYECTBO XM3HM MALMEHTOB.
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Annotation

Autoimmune thyroid diseases (AITD), such as Graves' disease and Hashimoto's thyroiditis, are multi-
factorial conditions associated with impaired immune tolerance. Increasing evidence highlights the role of
the intestinal microbiota in regulating immune homeostasis and contributing to autoimmune processes. This
review summarizes current data on the impact of gut microbiota and its metabolites on AITD pathogenesis,
focusing on immune mechanisms, microbial alterations, and the gut-thyroid axis. The therapeutic potential
of microbiota modulation, including probiotics and dietary interventions, is also discussed as a promising
adjunct to standard treatment.

Key words: autoimmune thyroid diseases, Graves' disease, Hashimoto's thyroiditis, intestinal microbi-
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Annotatsiya

Qalgonsimon bezning autoimmun kasalliklari (QBAK), jumladan Greyvs kasalligi va Xashimoto tireoi-
diti, immun tolerantlikning buzilishi bilan bog‘liq ko‘p omilli kasalliklardir. Tobora ko‘payib borayotgan dalil-
lar ichak mikrobiotasining immun gomeostazni boshqarish va autoimmun jarayonlarga ta’sir ko‘rsatishdagi
ahamiyatini ta’kidlamogda. Ushbu sharh ichak mikrobiotasi va uning metabolitlarining QBAK patogeneziga
ta’siri hagidagi zamonaviy ma’lumotlarni umumlashtiradi, bunda immunitet mexanizmlari, mikrob o‘zgarish-
lari va ichak-galgonsimon bez alogasiga alohida e’tibor garatiladi. Shuningdek, mikrobiota modulyatsiyasi-
ning davolash imkoniyatlari, jumladan probiotiklar va parhez chora-tadbirlari, an’anaviy davolashga istigbolli
go‘shimcha sifatida muhokama gilinadi.

Kalit so‘zlar: galgonsimon bezning autoimmun kasalliklari, Greyvs kasalligi, Xashimoto tireoiditi, ichak
mikrobiotasi, disbioz, ichak-galgonsimon bez alogasi, probiotiklar.

AHHOTauusa

AyTOMMMYHHbIE 3a60N1eBaHNS LWUTOBKMAHOM Xenesbl (AU3LLLK), Takve kak 6onesHb MpeiiBca 1 TMpeo-
MANT XaWwmnmoTo, SBNAKOTCA MHOrOMAKTOPHBIMU COCTOSHUSIMM, CBA3AHHBIMI C HAPYLLEHWEM UMMYHHO TO-
NePaHTHOCTU. PacTylumii 06bem A0Ka3aTeNbCTB NOAYEPKMBAET POSIb KULLIEYHOM MUKPOBUOTI B PETYASLIAN
MMMYHHOrO roMeocTasa 1 ee BKaf, B ayTOMMMYHHbIE MPoLecchl. B maHHoM 0630pe 0000LLeHbI COBPEMEH-
Hbl€ AaHHbIE O BIVSHIM KULLEYHOR MUKPOOKOTHI M ee MeTabonmToB Ha natoreHe3 AU3LLK, ¢ akueHToM Ha
VIMMYHHbIE MEXaHW3Mbl, U3BMEHEHWSI MUKPODMOMA 1 OCb KULLEYHUK-LLIUTOBMAHAS Xene3a. Takxe paccma-
TPUBAETCS TEPaneBTUYECKUIA NOTeHLMaN MOAYNALMA MUKPOOMOTEI, BKOYast NPUMEHeHWe NPoBUOTIKOB U
IONETUYECKIE BMELLIATENLCTBA, B KAYECTBE NEPCMNEKTUBHOIO AOMNONHEHNS K CTAHAAPTHOMY JIEYEHMIO.

KnioueBbie cnoBa: ayToyMMyHHbIE 3a00/1€BaHNS LUMTOBIUAHOM Xenessl, 60ne3Hb [pelisca, TMpeoun-
IUT XallMMOTO, KMLLIEYHast MMKPOOMOTa, AMCOMNO03, 0Cb KMLLIEYHMK-LLMTOBMAHASA Xene3a, npooduoTHKM.
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Introduction. Autoimmune thyroid diseases (AITD) occupy a
leading place among organ-specific endocrine pathologies and
are most frequently detected in women of reproductive and middle
age. The best-known clinical forms are Graves’ disease (GD), also
called diffuse toxic goiter, and Hashimoto’s thyroiditis (HT), which,
under conditions of adequate iodine supply, becomes the main
cause of hypothyroidism. Population studies show the prevalence
of AITD ranges between 5-10 %, with occult and subclinical vari-
ants occurring even more often. These diseases not only reduce
quality of life and disrupt metabolic processes, but also increase
the risk of cardiovascular complications, making them a significant
medical and social problem.

Classically, the development of AITD was explained by interac-
tion of three factors: genetic predisposition, environmental influ-
ences, and immune dysfunction. Itis known that carriage of certain
HLA alleles increases disease risk, and among external triggers,
iodine excess, psycho-emotional stress, infections, and chemical
agents are significant. Immune disturbances manifest as loss of
tolerance to thyroid self-antigens, activation of cytotoxic T lympho-
cytes, and production of autoantibodies to thyroglobulin (TGADb),
thyroid peroxidase (TPOAb), and the thyrotropin receptor (TRADb).

However, it has gradually become clear that the “genetics-en-
vironment-immunity” concept does not fully reflect the complexity
of pathogenesis. Increasing attention is paid to the role of the gut
microbiota as a missing link. The gut is the largest immune organ
in the human body: more than 70 % of immune system cells are
localized here, and microbial antigens constantly interact with host
cells, ensuring a balance between pro- and anti-inflammatory re-
SpoOnses.

Contemporary studies show that the gut microbiota—repre-
sented by trillions of microorganisms (predominantly Firmicutes,
Bacteroidetes, as well as Actinobacteria and Proteobacteria)—
influences not only digestion and metabolism but also immune
homeostasis, vitamin synthesis, micronutrient absorption, and
production of short-chain fatty acids (SCFAs). The latter have pro-
nounced anti-inflammatory potential. Microbial community imbal-
ance—dysbiosis—is associated with a wide range of autoimmune
pathologies: from rheumatoid arthritis and systemic lupus erythe-
matosus to celiac disease and inflammatory bowel disease. Grow-
ing evidence indicates analogous mechanisms operate in AITD.

Particular interest focuses on the concept of the “gut-thyroid
axis,” which implies bidirectional interaction. On the one hand, the
microbiota and its metabolites can modulate the ratio of T-cell sub-
populations (Th1, Th2, Th17, Treg), influence autoantibody syn-
thesis and the intensity of inflammation. On the other hand, thyroid
hormones regulate gut motility, barrier function, and absorption
processes, thereby indirectly altering the composition and activity
of the microbial community.

Thus, the gut microbiota is increasingly regarded not only as
an additional link in AITD pathogenesis but also as a potential diag-
nostic target and object for therapeutic correction. In this regard,
strategies including the use of probiotics, prebiotics, dietary inter-
ventions, and even fecal microbiota transplantation are of interest
as adjunctive treatment methods.

Aim of the study. The aim of this work is to analyze current
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data on the role of the gut microbiota and its metabolites in the
pathogenesis of autoimmune thyroid diseases, as well as to eval-
uate promising therapeutic directions based on modulation of the
“gut-thyroid axis.”

Materials and methods

This article is a review. Literature search was conducted in
PubMed, Scopus, Web of Science, and eLIBRARY using keywords:
thyroid autoimmunity, gut microbiota, Hashimoto’s thyroiditis,
Graves’ disease, short-chain fatty acids, Treg, Th17. Publications
from 2015-2025 were included in the analysis, with priority given to
systematic reviews, meta-analyses, and clinical studies.

Immune mechanisms in autoimmune thyroid diseases

Autoimmune thyroid diseases (AITD) arise from loss of immu-
nological tolerance to thyroid self-antigens, primarily thyroid per-
oxidase (TPO) and thyroglobulin (TG). Both innate and adaptive
immune dysfunction play key roles in this process, leading to ac-
tivation of autoreactive lymphocytes and synthesis of pathological
antibodies [Zhao et al., 2021; Wang et al., 2023].

1. Role of CD4+ T helper cells

An important factor in AITD pathogenesis is imbalance be-
tween different CD4+ T-lymphocyte subpopulations:

+ Th1 cells produce interferon-y, IL-2 and TNF-q, activating
macrophages and CD8+ cytotoxic T lymphocytes. In Hashimoto’s
thyroiditis the Th1-mediated response is associated with destruc-
tion of thyrocytes [Rapoport et al., 2022].

+ Th2 cells enhance the humoral immune response, stimu-
lating B lymphocytes to produce TGAb, TPOAb and TRAb, which
contributes to chronicity of inflammation.

* Th17 cells, secreting IL-17, IL-21 and IL-22, increase neu-
trophil recruitment and production of proinflammatory mediators.
Elevated Th17 levels are recorded in both Graves’ disease and
Hashimoto’s thyroiditis and correlate with clinical severity [Li et al.,
2024].

* Regulatory T cells (Treg), expressing the transcription fac-
tor FoxP3, limit autoimmune reactions by secreting IL-10, TGF-j
and IL-35. Reduction in their number and functional activity is con-
sidered one of the key mechanisms of loss of immune tolerance in
AITD [Zhou et al., 2020]. The Th17/Treg ratio is currently regarded
as a sensitive indicator of immune imbalance in autoimmune thy-
roidopathies.

2. Role of B lymphocytes and autoantibodies

B lymphocytes contribute to AITD in two ways: they act as an-
tigen-presenting cells and are the source of autoantibodies to thy-
roid structures.

Main autoantibodies associated with AITD:

* TRADb (antibodies to the TSH receptor) — characteristic of
Graves' disease and subdivided into stimulating (TSAb), blocking
and neutral types. TSAb activate TSH receptors, causing hyper-
secretion of thyroid hormones and development of thyrotoxicosis
[Smith et al., 2021].

+ TPOADb (antibodies to thyroid peroxidase) — a marker of au-
toimmune inflammation, detected in both forms of AITD.

+ TGAb (antibodies to thyroglobulin) — more common in
Hashimoto’s thyroiditis but can be found in other thyroid pathol-
ogies.
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High antibody titers not only serve diagnostic roles but also re-
flect activity of the autoimmune process.

3. Cytokine profile

The cytokine balance in patients with AITD is shifted toward
proinflammatory mediators.

+ Graves’ disease is characterized by increased IL-6, IL-17 and
IL-21 with decreased IL-10.

+ Hashimoto’s thyroiditis typically shows elevated IFN-y, TNF-a
and IL-2 [Chen et al., 2022].

IL-6 activates the JAK/STAT pathway, promoting Th17 differ-
entiation, whereas IL-17 fosters expression of adhesion molecules
and chemokines, resulting in enhanced migration of inflammatory
cells into thyroid tissue.

4. Morphological changes in thyroid tissue

+ In Graves’ disease there is hyperplasia of the thyroid epithe-
lium and marked lymphoid infiltration, as well as stimulation of TSH
receptors by autoantibodies.

+ In Hashimoto’s thyroiditis infiltration by CD4+ and CD8+ T lym-
phocytes predominates, leading to progressive destruction of folli-
cles and their replacement by connective tissue [Lee et al., 2023].

In both cases, chronic inflammation is maintained, mediated by
disturbances in T-cell regulation and presence of autoantibodies.

Gut microbiota in autoimmune thyroid diseases

In recent years, study of the gut microbiota has become one of
the most rapidly developing areas of biomedicine. High-throughput
16S rRNA sequencing and metagenomic analysis methods have
demonstrated close links between microbial imbalance and endo-
crine and autoimmune pathologies, including Graves’ disease (GD)
and Hashimoto’s thyroiditis (HT) [Zhang et al., 2021; Wei et al., 2023].

1. General features of dysbiosis in AITD

Patients with autoimmune thyroidopathies are characterized
by typical changes in gut microbial composition:

+ decreased alpha-diversity of the microbiota, reflecting loss
of ecological stability and decreased community resilience;

+ reduced numbers of butyrate-producing bacteria (Rose-
buria, Faecalibacterium prausnitzii, Bifidobacterium), which lowers
levels of short-chain fatty acids (SCFAs) and weakens anti-inflam-
matory protection;

« increased proportion of conditionally pathogenic flora,
including Prevotella and Bacteroides fragilis, which stimulate pro-
duction of proinflammatory cytokines;

+ alteration of the Firmicutes/Bacteroidetes (F/B) ratio,
viewed as a universal indicator of dysbiosis and predictor of inflam-
matory responses [Xu et al., 2022].

These shifts are associated with activation of proinflammato-
ry signaling pathways (NF-kB, JAK/STAT), disruption of the Th17/
Treg balance, and increased production of antibodies to thyroid
antigens.

2. Microbiota in Graves’ disease

Patients with GD exhibit several characteristic changes in mi-
crobial composition:

+ increase in Prevotella, associated with Th17 activation and
enhanced IL-17 production;

+ decrease in Roseburia and Faecalibacterium prausnitzii —
key butyrate producers;
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+ shift of the F/B ratio toward Bacteroidetes;

« reduction in microbial diversity, which correlates with the se-
verity of thyrotoxicosis [Zhao et al., 2020].

Clinically pronounced dysbiosis in GD is accompanied by high-
er FT3 and FT4 levels, increased TRAD titers, and severe thyrotoxic
course [Lietal., 2024].

3. Microbiota in Hashimoto’s thyroiditis

In HT, pronounced changes in the gut microbiota are also re-
corded:

+ decreased Bifidobacterium, which support barrier function
and vitamin synthesis;

+ reduced Faecalibacterium prausnitzii, a butyrate producer;

+ increased Bacteroides fragilis, which induces secretion of
IL-6 and IL-23 and activates Th17 response;

* increased F/B ratio associated with chronic inflammation
[Pengetal., 2022].

These disturbances correlate with elevated TPOAb and TGAb
titers, severe hypothyroidism, and reduced efficacy of L-thyroxine
replacement therapy in cases of marked dysbiosis [Chen et al.,
2023].

4. Comparative analysis of microbiota in GD and HT

Despite differences in clinical phenotype, both diseases are
characterized by common microbiotal changes:

* reduction in number of butyrate-producing bacteria;

* increase in conditionally pathogenic microorganisms;

+ decrease in microbial diversity.

However, the direction of changes differs:

+ in GD, processes that support gland hyperfunction predomi-
nate (Th17 activation, stimulation of TRAb);

+ in HT, mechanisms that promote tissue destruction and de-
velopment of hypothyroidism predominate.

5. Clinical significance of dysbiosis

+ The gut microbiota profile may be considered as a potential
biomarker of AITD severity.

+ Changes in microbial composition correlate with antibody
and thyroid hormone levels, making their use possible for therapy
monitoring.

+ Dysbiosis can affect the pharmacokinetics of L-thyroxine, re-
ducing its bioavailability and treatment effectiveness [Wang et al.,
2025].

Thus, the gut microbiota is viewed not as a secondary compo-
nent but as an active participant in AITD pathogenesis, influencing
clinical course and outcomes.

Role of gut microbiota metabolites in the pathogenesis of
autoimmune thyroid diseases

The gut microbiota influences the immune system and endo-
crine homeostasis not only through taxonomic composition but
also via production of metabolites. Of greatest importance among
these are short-chain fatty acids (SCFAs), formed during fermen-
tation of dietary fibers, as well as compounds involved in regula-
tion of micronutrient and vitamin metabolism [Zhang et al., 2022;
Zhang & Liu, 2024].

1. Short-chain fatty acids (SCFAs)

The main SCFAs are butyrate, propionate and acetate, which
provide key mechanisms of immune regulation.
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+ Butyrate serves as the primary energy substrate for entero-
cytes, induces differentiation of regulatory T cells (Treg) through
activation of the transcription factor FoxP3, inhibits the NF-kB sig-
naling pathway, and stimulates production of anti-inflammatory
cytokines including IL-10 [Tan et al., 2021].

* Propionate regulates the Th17/Treg balance, reduces IL-17
production and participates in lipid and glucose metabolism, exert-
ing systemic effects on energy metabolism [Li et al., 2023].

+ Acetate hinds to GPR41 and GPR43 receptors on immune cells,
regulating chemotaxis and neutrophil migration, and also demonstrates
moderate anti-inflammatory properties [Wang et al., 2020].

Patients with AITD exhibit decreased fecal SCFA concentra-
tions, which is associated with activation of the IL-6-STAT3-IL-17
signaling pathway and a Th17/Treg imbalance toward inflamma-
tion. This confirms the key role of SCFA deficiency in formation of
autoimmune processes in thyroid tissue [Zhou et al., 2021].

1. Lipopolysaccharides (LPS)

Lipopolysaccharide (LPS), a component of Gram-negative
bacterial cell walls, is a potent trigger of innate immunity. With dys-
biosis, increased LPS levels in the blood lead to activation of Toll-
like receptors (TLR4), enhancement of NF-kB-dependent inflam-
mation, and increased production of IL-6 and TNF-a, which sustain
chronic inflammation in thyroid tissue [Liu et al., 2022].

2. Metabolism of micronutrients and vitamins

The gut microbiota is involved in regulation of the bioavailability
of micronutrients and vitamins required for normal thyroid function.

* lodine is the primary substrate for thyroid hormone synthe-
sis; dysbiosis impairs its absorption. Excessive iodine intake en-
hances thyroglobulin immunogenicity, promotes Th17 cell infiltra-
tion, and raises TPOAD titers [Hu et al., 2023].

+ Selenium is part of selenoproteins (glutathione peroxidase,
deiodinases) and protects thyrocytes from oxidative stress. Its
deficiency is associated with increased TPOAb and TGAb levels,
whereas selenium supplementation reduces autoimmune activity
[Winther et al., 2020].

+ Iron acts as a cofactor of thyroid peroxidase (TPO); its defi-
ciency leads to reduced synthesis of T3 and T4 and worsens hypo-
thyroidism [Zimmermann et al., 2021].

+ Zinc regulates expression of immune response genes and
function of the hypothalamic-pituitary-thyroid axis. Its deficiency
is associated with reduced Treg numbers and enhanced Th17 re-
sponse [Yu et al., 2022].

+ Vitamin D promotes differentiation of CD4+ T cells, stimu-
lates Treg and suppresses Th1/Th17 responses. Low vitamin D
concentrations are found in most patients with AITD and positively
correlate with TPOAD titers [Bizzaro et al., 2021].

Thus, impaired metabolism of micronutrients and vitamins in
gut dysbiosis intensifies the autoimmune process and aggravates
AITD course.

3. Interrelation of metabolites withimmune regulation

The combined action of microbiota metabolites forms key
mechanisms of the “gut-thyroid axis”:

+ SCFA deficiency - Th17/Treg imbalance;

« excessive LPS levels — activation of innate immunity;

* insufficiency of selenium, iron, zinc and vitamin D - reduced
immune tolerance.
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These interrelations emphasize that microbiota metabolites
are a critical link between the gut and the thyroid, contributing to
progression of autoimmune processes.

Experimental data on the role of the gut microbiota in au-
toimmune thyroid diseases

Study of AITD pathogenesis is advancing through experimen-
tal animal models and clinical observations in patients. The results
confirm the leading role of the gut microbiota and its metabolites
in regulation of immune response and modulation of AITD course
[Wang etal., 2021; Hu et al., 2023].

1. Animal models

1.1. Fecal microbiota transplantation (FMT).

Animal experiments have shown that transplantation of fecal
microbiota from patients with Graves’ disease into healthy mice
induces thyrotoxicosis, accompanied by elevated T3 and T4, de-
creased TSH and increased TRAD titers. Similar experiments us-
ing microbiota from Hashimoto’s patients led to development of
a hypothyroid profile and appearance of autoantibodies (TPOAD,
TGAD) [Zhou et al., 2022]. These data demonstrate that dysbiosis
can act as a causal factor in autoimmune thyroid inflammation.

1.2. Effects of selenium and probiotics.

Dietary selenium supplementation in laboratory animals in-
creased microbial diversity and reduced severity of inflammato-
ry changes in thyroid tissue [Zhang et al., 2020]. Administration
of probiotic strains (Lactobacillus rhamnosus, Bifidobacterium
longum) to mice with induced HT was accompanied by decreased
TPOAb and TGAD titers, increased Treg numbers, reduced Th17
activity and diminished IL-17 production [Li et al., 2023].

1.3. Effects of short-chain fatty acids (SCFAs).

Oral administration of butyrate enhanced FoxP3 expression
and promoted Treg differentiation, which was accompanied by re-
duction of autoimmune inflammation. A similar effect was observed
with propionate: IL-17 secretion decreased and IL-10 levels rose
[Tanetal., 2021].

2. Clinical observations

2.1. Graves’ disease.

In GD patients, changes in gut microbiota composition directly
correlated with clinical indicators: increased Prevotella content was
associated with high FT3 and FT4 levels, whereas reduction of Rose-
buria and Faecalibacterium prausnitzii correlated with more severe
thyrotoxicosis [Zhao et al., 2021]. Use of probiotics as part of com-
bined therapy accelerated normalization of thyroid function and re-
duced TRAD levels compared to control groups [Chen et al., 2022].

2.2. Hashimoto’s thyroiditis.

In HT patients, decreased counts of Bifidobacterium and Fae-
calibacterium and increased numbers of Bacteroides fragilis were
found, correlating with high TPOAb and TGAb titers [Zheng et al.,
2021]. In randomized studies, additional selenium intake led to 20-
40 % reduction in TPOAD levels over 6 months, decreased thyroid
echogenicity, and improved quality of life [Winther et al., 2020].

2.3. Role of vitamin D.

Vitamin D deficiency in AITD patients was associated with ele-
vated TPOAD titers. Correction of deficiency promoted increased
Treg numbers and reduced Th17 activity, confirming the immuno-
modulatory effect of vitamin D [Bizzaro et al., 2021].
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3. Interrelation with pharmacotherapy

3.1. Bioavailability of L-thyroxine.

In HT, gut dysbiosis can reduce absorption of L-thyroxine.
Clinical observations have shown that normalization of microbial
balance via diet and probiotics increases the effectiveness of re-
placement therapy [Virili et al., 2021].

3.2, Effect of antithyroid drugs on the microbiota.

During treatment of GD with antithyroid drugs (methimazole,
propylthiouracil), changes in the microbiota are also observed—in
particular, reduction in numbers of beneficial bacteria—raising the
question of advisability of concomitant correction of the microbial
balance in this patient category [Hu et al., 2023].

4. Main conclusions from experimental data

1.Gut dysbiosis is capable by itself of provoking development
of AITD (confirmed in animal models).

2.Modulation of the microbiota with selenium, probiotics and
SCFAs reduces autoantibody levels, decreases inflammation and
restores the Th17/Treg balance.

3.Clinical studies confirm the link between microbiota changes
and AITD severity.

4. Correction of the microbiota can increase the effectiveness of
conventional pharmacotherapy (L-thyroxine and antithyroid drugs).

Therapeutic prospects

Classical approaches to treating autoimmune thyroid diseases
(AITD) include antithyroid drugs, L-thyroxine replacement therapy
and surgical intervention. These methods allow correction of hor-
monal status but practically do not affect the fundamental immune
mechanisms underlying the autoimmune process.

Modern research opens new therapeutic directions related to
modulation of the gut microbiota and its metabolites:

* Probiotics and prebiotics contribute to restoration of mi-
crobial balance, increase Treg levels and reduce Th17 activity [Li

4-coH, 2025 iun

etal., 2023].

+ Dietary approaches high in fiber and fermentable carbo-
hydrates stimulate production of short-chain fatty acids (butyrate,
propionate), which possess pronounced anti-inflammatory effects
[Tanetal., 2021].

+ Nutraceuticals — selenium, vitamin D, zinc and iron — exert
immunomodulatory action, lower autoantibody levels and support
thyroid function [Winther et al., 2020; Bizzaro et al., 2021].

+ Fecal microbiota transplantation (FMT) is a promising
direction: in animal models it has demonstrated ability to restore
euthyroidism, but it remains at the stage of clinical research [Zhou
etal., 2022].

Thus, a new therapeutic paradigm is forming in which empha-
sis shifts from correction of hormonal background to immunomod-
ulation and support of the “gut-thyroid axis.”

Conclusion

The gut microbiota and its metabolites occupy a key place in
the pathogenesis of AITD. Dysbiosis is accompanied by decreased
production of short-chain fatty acids, impaired absorption of mi-
cronutrients and vitamins, activation of proinflammatory pathways
and Th17/Treg imbalance, which contribute to progression of au-
toimmune inflammation of the thyroid.

Concluding remarks

1. Experimental and clinical studies convincingly show that
disturbances of microbial balance not only accompany AITD but
can also act as their causal factor. In this regard, the concept of
the “gut-thyroid axis” becomes a new scientific paradigm, opening
fundamentally different possibilities for prevention and treatment.

2. Inthe future, inclusion of microbiota-correcting means in ther-
apy (probiotics, diets, nutraceuticals, FMT) will allow slowing disease
progression, increasing the effectiveness of conventional pharma-
cotherapy and substantially improving patients’ quality of life.
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