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MODERN ASPECTS OF THE IMPORTANCE OF LEPTIN IN THE PATHOGENESIS OF
OBESITY.

Khaydarova. F.A, Latipova. M.A, Sultanova F.T.

One of the last studied substances synthesized by adipocytes is the multifunctional hormone leptin,
which is involved in the regulation of food intake, energy metabolism, a number of neuroendocrine
functions, and has peripheral effects. Violation of the secretion and action of leptin in obesity can be
a leading factor in the development of insulin resistance (IR), impaired lipid and glucose metabolism.
In this case, hyperleptinemia, leptin resistance are a biomarker of obesity

Key words: leptin, functions, obesity, leptin resistance

Modern aspects of the importance of leptin in the pathogenesis of obesity.

The first studies anticipating the discovery of leptin were conducted more than half a century ago
when G. Kennedy proposed his “theory of lipostat” [1]. She said that information on the mass of
adipose tissue in the body constantly enters the hypothalamus. The carrier of this information is an
unknown factor circulating in the blood. The hypothalamus, receiving information from the blood,
delivers impulses to the parts of the brain responsible for changes in appetite. The G. Hervey study
[2] on parabiotic cross-circulating rats was even closer to the discovery of leptin. Blood coming from
an experimental rat (with destroyed nuclei of the hypothalamus) in a healthy animal caused a feeling
of satiety, leading to a decrease in food intake and sharp weight loss. At the same time, the operated
rat developed hyperphagia and obesity. It was suggested that the blood of a rat with a damaged hypo-
thalamus contains a factor that, when ingested in a healthy animal, causes anorexia and weight loss.
The most convincing data on the involvement of an unknown blood factor in the regulation of eating
behavior were obtained after isolating the special genetic lines of obese ob / ob and db / db mice [3, 4].
These animals, in addition to being overweight, were characterized by hyperphagia, hypodynamia,
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reduced energy metabolism, increased lipid deposition in adipose tissue and the development of type
IT diabetes mellitus, which was caused by a recessive mutation. In cross circulation of ordinary and
ob / ob mice, a decrease in food intake, an increase in energy metabolism, and a decrease in energy
reserves in mutant animals (ob / ob) were observed; any changes in normal mice were absent. The
data obtained allowed us to conclude that a humoral factor that stimulates energy metabolism cir-
culates in the blood of healthy animals. The humoral factor is absent (or its content is significantly
lower) in the blood of ob / ob mice, so they are obese, type Il diabetes and infertility. The first report
on the discovery of the obesity (ob) gene using positional cloning was published in 1994 by Y. Zhang
et al. [5]. Artificial yeast chromosomes were used for positional cloning. The protein was given the
name “leptin” from the Greek word “leptos” (thin) and the definition was formulated: the expression
product of the ob gene, leptin, is a hormone that is secreted by adipocytes into the blood in varying
amounts and controls the mass of adipose tissue by stimulating lipid metabolism in the body.

The structure of leptin.

Leptin is a monomeric protein (according to various sources, containing 145, 146 or 167 amino
acid residues), which is expressed almost exclusively by adipocytes. The molecular weight is 16 kDa.
In spatial structure, it belongs to the group of alphahelical proteins, which also includes growth hor-
mones, prolactin and cytokines.

Figl http://sci-lib.com/article515.html. 4 antiparallel a-helices (A, B, C, D) with an ascending-de-
scending connection are connected by one short (BC) and two long (AB and CD) loops. Leptin has
two conserved cysteine residues (one in the CD loop and the C-terminal residue), which form a disul-
fide bridge connecting the CD loop to the C-terminal part of the D helix (Fig. 3). The disulfide bridge
is crucial for its structural stability, secretory and biological activity. Also, these structural character-
istics resemble those found generally in cytokines: granulocyte-colony stimulating factor (G-CSF)
and interleukin6 (IL-6), so that leptin is classified as a long-chain cytokine.

The overwhelming amount of leptin is secreted by white adipose tissue (subcutaneous fat), and in
a small amount by brown adipose tissue (internal fat) [7, 8]. Adipocytes secrete leptin into the blood
in direct proportion to the mass of adipose tissue and nutritional status [9]. The expression and secre-
tion of leptin is also regulated by a variety of other factors. The formation of leptin increases under the
influence of insulin, glucocorticoids, TNF-a, estrogens, and decreases through BS-adrenergic activity,
androgens, free fatty acids, growth hormone, ghrelin [10].

Reception and signal reception. In 1995 and 1996 leptin receptors have been identified [11-13].
They are members of the class 1 cytokine receptor superfamily and are characterized by expression
both in the central nervous system and on the periphery [14]. Three different receptor variants have
been identified: — Soluble leptin receptor;

— A membrane-bound leptin receptor that has a short intracellular domain and is not capable of
transducing a hormonal signal;

— A membrane-bound receptor that has a long intracellular domain and is capable of transmitting
a hormonal signal.

ObRa ObRD ObRc ObRd ObRe ObRt

n I

Membrane
Intracellular

- Box 1
= Box 2

=

Fig2 http://sci-lib.com/article515.html.

The structure of various isoforms of leptin receptors. In organs, leptin binds to specific receptors
(ob-R) [12]. So far, at least 6 isoforms of leptin receptors (ob-Ra, ob-Rb, ob-Rc, ob-Rd, ob-Re, ob-
Rf) have been identified [13,14]. obRf, obRa, obRc, obRf belong to short forms, and obRe is soluble.
(Journal of Environmental Earth and Energy Study (JEEES) No. 2 (2019) DOI: 10.5281 / zeno-
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do.3328788) The structure of various isoforms of leptin receptors. In organs, leptin binds to specific
receptors (ob-R) [12]. So far, at least 6 isoforms of leptin receptors (ob-Ra, ob-Rb, ob-Rec, ob-Rd,
ob-Re, ob-Rf) have been identified [13,14]. obRf, obRa, obRc, obRf belong to short forms, and obRe
is soluble. (Journal of Environmental Earth and Energy Study (JEEES) No. 2 (2019) DOI: 10.5281 /
zenodo.3328788)

Fully functional is the only elongated form of ob-Rb, precisely through which leptin acts [10]. In
humans and animals, ob-Rb receptors have been found in the hypothalamus, adrenal glands, pan-
creas, and adipose tissue. This form of the leptin receptor with a long cytoplasmic domain is most
actively expressed in the hypothalamus and is found mainly in the arcuate nucleus (ARC) and the
ventromedial nucleus (VMH), as well as in the paraventricular nucleus (PVN), lateral hypothalamus
(LH), and ventral premillary nucleus (PMv) and dorsomedial nucleus (DMN). The mechanism of
signal transduction of cytokine receptors includes activation of tyrosine kinases associated with the
receptor, phosphorylation of the receptor by these kinases with the formation of landing sites for a
number of protein effectors, and phosphorylation of some of them with the same tyrosine kinases.
The functions of the remaining short isoforms are still not precisely defined [15]. Of the various short
leptin receptor isoforms, ob-Ra has been better studied. The highest concentration of the receptor
is noted in the kidneys (in the mesangium and blood vessels), which can have far-reaching conse-
quences in the development of nephrosclerosis. [16, 17]. Leptin receptors interact with intracellular
messengers, namely mitogen-activated protein kinase (MAP), insulin receptor substrate (IRS-1 and
IRS-2), Yanus kinase (YAK), nitric oxide (NO) and signal transducer and transcription activation fac-
tor (STAT) ) [fifteen]. Close interaction was found between signal transduction of leptin and insulin
or between hyperleptinemia and hyperinsulinemia [17].

Effects, functions and connections of leptin. Various biological effects of leptin are manifested
through its binding to receptors on neurons. The hormone causes a decrease in appetite by binding to
receptors on the hypothalamic neurons, in which a-melanostimulating hormone (a-MSH) and neuro-
peptide Y are neurotransmitters [17]. a-MSH 1is synthesized as a precursor of proopiomelanocortin
(POMK), from which it is released after proteolytic cleavage. In addition to a-MSH, ACTH and
p-endorphin are formed from POMK. Currently, five different a-MSH receptors have been discov-
ered: MK1-P, MK2-R, MK3-P, MK4-P and MK5-P [17]. The MK1-P gene is expressed only in me-
lanocytes of the skin, and its binding to MSH stimulates pigmentation of the skin and hair color. The
MK2-P gene manifests itself mainly in the adrenal cortex, being a conductor of the biological action
of ACTH (stimulates the production of corticosteroids), the MK3-P gene in the hypothalamus and
stomach, the MK4-P gene in the hypothalamus and MKS5-P in almost all tissues, in including in the
kidneys [18]. Leptin inhibits the expression of the neuropeptide Y gene in neurons of the hypothal-
amus. Increased food intake caused by neuropeptide Y is inhibited by leptin. Thus, leptin not only
reduces the synthesis of neuropeptide Y, but also inhibits its physiological effect. Another mediator of
the action of leptin is melanin-concentrating hormone (MCH). The action of MCH is the opposite of
the effect of a-MSH. MKT causes increased appetite and food intake [18]. The next mediator of the
biological effect of leptin is CART (cocaine amphetamine regulated transcript), the content of which
increases after the animals are injected with cocaine and amphetamine. Leptin stimulates the expres-
sion of the CART gene and causes an increase in the content of CART mRNA in the hypothalamus
[18]. Experiments on the introduction of CART into the ventricle of the rat brain revealed a reduced
food intake stimulated by neuropeptide Y [18]. Thus, leptin can both stimulate appetite by suppress-
ing gene expression and biosynthesis of neuropeptide Y and MCH, and reduce food intake through
activation of POMK (MSH) and CART gene expression in neurons [ 18]. A series of mutations of the
leptin genes (ob / ob mouse line) and its receptors (db / db mouse line, Zucker rat line, fa mutation)
have been described; mutations are accompanied by similar symptoms - obesity, hyperphagia, de-
creased energy metabolism (hypothermia, reduced oxygen consumption) and physical activity, tissue
resistance to insulin with hyperinsulinemia and hyperglycemia. Mutations of leptin and its receptor
are the cause of a small proportion of human obesity cases. In addition to regulating the energy bal-
ance, leptin mediates neuroendocrine adaptation to starvation, in particular, changes in reproductive
and thyroid functions. Leptin is a permissive factor in relation to puberty. Summarizing the functions
of leptin, the following can be noted:

— Anorexigenic effect

— Inhibition of eating behavior and decreased activity of the appetite center

— Stimulation of energy metabolism
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— Activation of the heat production center

— Fat utilization and weight loss

— Induction of onset and increase in puberty

— Maintenance of reproductive function

— Stimulation of secretion of GNRG, LH and FS Regulation of thyroid function

— Adaptation of thyroid function to starvation

— Decreased synthesis and secretion of NPY in the brain

— Stimulated synthesis and secretion of KRH

— Stimulated secretion of ghrelin

— Stimulated secretion of adiponectin

— Decreased secretion of insulin

Journal of Environmental Earth and Energy No. 2 (JES2) 2019)

Leptin, obesity and leptin resistance. Obesity - excessive deposition of triglycerides in adi-
pocytes - increases the risk of death of a person of reproductive age (20-50 years) by 50%. Obesity
contributes to the development of cardiovascular diseases, diabetes mellitus, cholelithiasis, liver cir-
rhosis, endometrial and breast cancer (due to the increased aromatization of androgens into estrogens
in adipocytes). The leptin content in human blood increases in parallel with the increase in adipose
tissue mass [19]. The hormone concentration after puberty is 2-3 times higher in women than in men
[20]. In fertile age, the content of leptin in men decreases and increases in women due to the more
pronounced inhibitory effect of androgens on the synthesis of leptin than stimulating estrogen [21,
22]. In addition, the concentration of leptin in the blood is influenced by a higher content of total body
fat in women than in men [22]. Subcutaneous adipocytes produce twice as much leptin per cell than
intra-abdominal cells, possibly due in part to a larger volume of subcutaneous than visceral adipo-
cytes [22]. The decrease in leptin production occurs 18-24 hours after the restriction of food intake
[19]. Such changes can be mediated by a decrease in the plasma concentration of insulin and an in-
crease in the concentration of epinephrine. Insulin increases the expression of the leptin gene, while
catecholamines decrease it [23]. The concentration of circulating leptin can vary significantly among
individuals with the same mass of fat, which may be due to exposure to the expression of the hormone
(leptin) insulin, glucocorticoids, and sex hormones [24]. When fasting, the level of leptin in the blood
plasma decreases. This decline is usually combined with adaptive physiological responses to starva-
tion in the form of increased appetite and reduced energy expenditure. Such reactions were observed
in mice with leptin deficiency and in people with severe obesity. It should be noted that therapy with
small doses of leptin led to a decrease in hyperphagia and weight loss in experimental animals. In
contrast, the usual (not associated with genetic defects) forms of obesity were characterized by an
increased content of circulating leptin. Neither endogenously high levels of leptin, nor therapeutic
measures with the introduction of exogenous leptin had an effect on reducing the amount of fat in
the body. It has been suggested that this is due to the development of leptin resistance [6]. It became
known that the existing increase in the level of hypothalamic BFBZ (a cytokine signal suppressor)
can be considered as a molecular mediator of acquired leptin resistance [25, 26]. BOSBZ inhibits
signaling to the leptin receptor and other receptors of the cytokine family by suppressing the activity
of LHC2 (hence, BTAT activation) [25]. One of the first was established the function of leptin by its
effect on energy metabolism, food intake and energy expenditure associated with the action of the
hormone in the hypothalamus. Over time, it was found that the action of leptin is much more diverse.
In addition to the central nervous system, it acts on the pancreas, kidneys, immune and sympathetic
nervous systems, affects angiogenesis, hematopoiesis and, most likely, tumor growth, and also, ap-
parently, takes part in the processes of fetal development, stimulates growth bones and their density
[21]. Analyzing the literary data on the “interrelationship” of leptin and overweight, one cannot but
touch upon the fact of leptin resistance, which often takes place in this condition. Although leptin is
considered a hormone that counteracts obesity, in this condition hyperleptinemia is often observed,
as a possible consequence of the development of leptin resistance. At the same time, some authors
believe that due to the insignificant penetration of leptin through the blood-brain barrier, hyperleptin-
emia is not able to efficiently transmit the signal to the central nervous system in order to sufficiently
initiate feedback suppression of leptin signals [28]. An increase in plasma leptin levels and pro-
nounced resistance to leptin and insulin develops only after three days of overfeeding animals [27].
In contrast, fasting for several days induced a 10% reduction in body weight in combination with a
53% reduction in plasma leptin [29]. Decreased leptin levels can be a survival reaction to minimize
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energy expenditure during weight loss. Therefore, a decrease in plasma leptin levels may indicate
a key mechanism for short-term adaptation to starvation or to a situation associated with starvation
[27]. As already emphasized, hyperphagia and increased leptin levels along with increased insulin are
common signs of obesity. But at the same time, leptin itself is a powerful inhibitor of food intake and
suggests a decrease in insulin levels by suppressing its secretion and better spending [30]. One gets
the impression that leptin does not perform its function as a metabolic hormone that limits excess
weight gain. However, it is seen that in fact leptin cannot achieve this goal with hyperleptinemia and
leptin resistance. An original explanation of this problem was proposed by A. Mark et al. [thirty].
Researchers have proposed an explanation of this phenomenon from the perspective of the concept of
“selective leptin resistance,” which is based on the preservation of the sympathic stimulating effect of
leptin, despite resistance to food intake (satiety) and the ability of the hormone to reduce body weight
[30]. If selective leptin resistance occurs in obese people, then leptin can contribute to excessive sym-
pathetic activity and hypertension, despite resistance to its metabolic effects. However, due to what
mechanisms this occurs, is unknown. More research is needed to resolve this issue.
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MAPKEPBI COCYIUCTBIX OCJIOKHEHUM CAXAPHOTI'O IUABETA 2 THUIIA:
BbBIBOP OIITUMAJIBHOU TEPAIINU

Xaiinaposa ®epy3a AJIMMOBHA

JIOKTOp MEAMLIMHCKUX HayK, podeccop,

3aMeCTUTEeNb TupeKTopa 1o geuedHoit padore PCHIIMILL Dnokpunonoruu
Jlarunosa MagtyHnaxon AG0acoBHa

Bpau sunokpunonor. PCHIIMII Dnokpunonorumn

AnHoramusi: CaxapHblii auabeT OIHO W3 CaMbIX PACHPOCTPAHEHHBIX HEUH(PEKIIMOHHBIX
3a005eBaHUNl B MHpE 4YTO OOYCJIOBJICHO XPOHHYECKUM TEUEHHEM, COXPAHSIOMIMMHCS TeMIIaMH
pocta yrcna OONbHBIX M BbICOKON MHBanmuaHOCTU. [lo manueiM skcneproB BO3 3aboneBaeMoCTh
CJl HOCHT XapakTep SMUAESMUU U KaXIbIM TOIOM KOJIUYECTBO OONBHBIX yBenuduBaetcs Ha 5—7%,
Y Ha CETOJHSAIIHUN JIEHb UX YHUCIEHHOCTh COCTaBISAET OT 2 710 4% BCEro HacelieHHusl 3eMHOTO Iapa.
O6mee uncno 6onpHBIX CI B Mupe B Hacrosiiee Bpemsi coctapisier 230 MiH. denoBek, a k 2025
rogy uucyio ux aocturuer 380 muwmnoHoB yenoBek. CaxapHbIi n1ualdeT 2TUIa OCTaeTCs Beayliei
poOJIEeMON COBPEMEHHOM SHIAOKPHHOJIOTHH BO BCEM MHPE KOTOPBIH aCCOIMUPYETCS C BBICOKUM
PUCKOM Pa3BUTHSI MUKPO U MAKPOCOCYIUCTBIX OCIOXKHEHUH, YXyILICHUEM KaueCTBa U COKPAIlEHUEM
MPOJOJKUTENBHOCTH KU3HU nainueHToB. Ha MomenT nocranoBku guarsoza CJl 2 tuma 10-15%
MAIMEHTOB YK€ MMEIOT Ty WIH UHYK (GopMy AHa0eTHUECKOW PEeTHHONMATHH W PaHHUE MPU3HAKH
nuaberndeckoil Hedpomartuu. A Takxke y 60onbHbIX CJl 2 peructpupyercsl uleMudeckass 00Jie3Hb
cepila, PUCK Pa3BUTHUS OCTPOTO MH(ApKTAa MHOKAp/a, PUCK MO3TOBOTO HMHCYJIBTA Yallle Y€M B
obmeit momyssituu. KimrodeBasi mpuunHa (GOpMHUPOBAHUS MUKPO M MaKPOCOCYAMCTHIX OCIIOKHEHUMA
y 6ompHbIX CJ] sBIseTCS BBIp@KEHHAS XPOHHUYECKAs THMEPTIIMKEMUS MPUBOJISINAS K W3MEHEHHUIO
CBOMCTB COCYIMCTOM CTEHKHU - SHIOTEIHAIBHON TUCHYHKITUH.

KiroueBblie c10Ba: rUNepriiMKeMusi, SHAOTENUAIbHAS TUCHYHKIUS, OMOMapKEPhl COCYIUCTHIX
OCJIO0KHCHHUM.

MARKERS OF VASCULAR COMPLICATIONS TYPE 2 DIABETES MELLITUS:
CHOICE OF OPTIMAL THERAPY
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Doctor of Medical Sciences, Professor,

Deputy Director of Therapeutic Care of the RSNPMC of Edocrinology
Latipova Maftunakhon Abbasovna
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Abstract: Diabetes mellitus is one of the most common noncommunicable diseases in the world
due to chronic conditions, persistent rates of increase in the number of patients and high disability.
According to WHO experts, the incidence of DM is an epidemic and every year the number of patients
increases by 5-7%, and today their number is between 2 and 4% of the total population of the world.
The total number of DM patients in the world now stands at 230 million, and by 2025 the number will
reach 380 million. Type 2 diabetes remains the leading problem of modern endocrinology worldwide,
which is associated with a high risk of micro and macrovascular complications, deterioration of
quality and shortening of life expectancy of patients. At the time of diagnosis of type 2 DM 10-15%
of patients already have some form of diabetic retinopathy and early signs of diabetic nephropathy.
As well as in patients with type 2 DM recorded coronary heart disease, the risk of acute myocardial
infarction, the risk of cerebral stroke more often than in the general population. The key cause of the
formation of micro and macrovascular complications in patients with DM is the pronounced chronic
hyperglycemia leading to a change in the properties of the vascular wall - endothelial dysfunction.

Keywords: hyperglycemia, endothelial dysfunction, biomarkers of vascular complications.
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KAHIJIM JMABET 2 TYPU KOH TOMUP ACOPATIIAPU MAPKEPJIAPU: OIITUMAJI
TEPAIIUSA TAHJIOBMU.

Xaiinaposa ®epy3a AJIMMOBHA

Tu606ét hannapu KokTopH, mpodeccop,

Pecny0mirika MXTHCOCTAIITUPHIITAH SHAOKPUHOIOTHS
WIMH-aMaiii THOOMET MapKa3u JaBoJIAIll UIIN

Oyiinua qupexTop ypuHobocapu.

JlarunoBa Ma¢tynaxon AG0acoBHa

PecnyOnuka UXTHCOCTAIITUPUIITAH SHIOKPHHOIOTUS
WIMHH-aMaiii THOOMET MapKasu, SHIOKPUHOJIOT IH(OKOP.

AnnoTauus: Kaennmu nualer cypyHKanu KeUuIiy, 6eMopiaap COHUHUHT YCHII CYpaTiapu JaBOM
STHIIN Ba HOTHPOHJIHMKHHUHT 10(OpH Aapakacu Tyailu AyHENAru SHT KeHI TapKairaH odyMcus
kacayumknapaan oupuaup. BJICCT myraxacucnapyuHUHT (QUKpUra kKypa, KauHaid aAualdeT OuiaH
KacaJUTaHMII 3MHJIEMUK XapaKTepra sra Ba Xap i 6emopiiap COHU JyHE axOIUCUHUHT 5-7% rada
KynaiiMok/ia Ba OyTryHIM KyHJIa YIApHUHI COHU JIyHE axoJUCHUHUHT 2 naH 4 % radagup. Xo3upru
KyHJa AyHEna nuaberra 4yajauHraH OeMOpiapHUHT yMyMHH coHM 230 MUIMOH KHUIIMHHM TalIKWII
stanu Ba 2025 iunra xkenu6 ynapHuHr conu 380 muimnonra eragu. Kanamu quaber 2-typu OyTyH
OyHENA 3aMOHABUI HSHIOKPUHOJOTHSIHUHT €Takdyd MyaMMocH Oynmd KomMmoknaa, Oy MHUKpO Ba
MaKpOBaCKYJISIp aCOPATIIAPHUHT FOKOPH XaB(u, OeMopiap xaét cupaTrnHUHT HOMOHJIAIITYBH Ba YMUP
KYpHII JaBOMUMIUTUHUHT nacaiumy Omnad 6ornuk. Kanmmm nuadet 2-Typu Talxucu Kyriraiia,
o6emopnapuunr 10-15% na auaGeTMK pEeTUHOMATUSHUHT Oab3uW  IIAaKWLIapu EKM  AuabeTHK
HepponaTusiHUHT 3pTa Oenrmnapu HamoéH Oynanu. Hlynunrnek KJI 2-typuna 6emopnapna ropak
UIIEMUK KacaJlJIUTH, YTKUP MUOKapjA MH(GAPKTH PUBOXKIAHUII XaB(H, OO MU MHCYIBTU XaBhu
yMyMHA momyssiusira HucOatan Kynpok anukinanaad. K/ Ounan orpuran Oemopiapia MHUKpO Ba
MaKpOBAaCKYJISAp acopariap Maio OYIMITMHUHT acocHii cabadu Oy OFUp CYypyHKaJIU TUMIEPIITMKEMUS
0y110, KOH TOMUP JIEBOPU XyCYCUSTIAPUHUHT Y3rapUIlu- SHAOTENNA AUCyHKIUATa 0IM0 KeIaau.

Kanur cy3nap: runeprukeMus, 3H10TeINa TUCOYHKIUSA, KOH TOMUD acopariapu OuoMapkep-
JapH.

Caxapublii 1nadeT 2 TUNA dNHAEMHUOJI0rHs U naTorene3. CaxapHblii AHa0ET OTHO U3 CaMBIX
pacnpoCTpaHEHHBIX HEMH(PEKIIMOHHBIX 3a0oneBanuii B Mupe. [lo mannapiM skcrieproB BO3 3abore-
BaeMocTh CJI HOCHT XapakTep SMUIEMUU, OXBATHIBAIOIICH BCE YKOHOMHYECKU PA3BUTHIE CTPAHBI.
O6miee uncio 6ompHBIX C/[ B MUpe B HacTosmiee BpeMs cocTaisieT 230 MiTH. 4esnoBek, a k 2025 roxy
quciao ux qocturdaeT 380 MuummoHoB venoBek. [Ipu atom mons 6ompHbIX ¢ CJ] 2 Tuma cocTaBiseT
85- 90%. OnHako 3HaYMTENbHAS YacTh cirydaeB CJI 2tuma npoTekaeT 6e3 O4eBUIHBIX KIIMHUYECKUX
CUMITOMOB M OCTa€TCs HEPACIO3HAHHBIM B T€UEHHUE JIIUTENBHOTO BpeMeHu. 3aboneBaemocts CJI 2
3HAYUTENBHO BO3pacTaeT cpenu aul 35-40 siet u crapiie, ¥ JOCTUTaeT MAaKCUMAaJbHbIX 3HAYEHUU B
BO3pacTHBIX Kateropusx > 60 net [1]. C momeHTa nebroTa 3a00aeBaHUs 10 YCTAHOBKU JTMArHO3a U
Hayajia JICYeHHs y OOJIBIIOro Ynciia TAKUX MalMeHTOB MmpoxoauT okono 10 net. B pesynsrare, CJI 2
THUIIA BBISIBIIETCS Y)K€ Ha CTAIUU TSHKEJBIX, HEOOPATUMBIX IMO3THUX OCJIOKHEHUN, KOTOPBIE MOTIIN ObI
OBITH YCIEIIHO MPEIOTBPALEHBI IPU CBOEBpPEMEHHOM Havauie JiedueHus. CaxapHblii 1uabeT 1o cBoei
IPUPOJIE TETEPOTeHEH, 3TO HE OJIHO, a IIesias TPYIINa MeTa0oINIYeCKUX 3a00IeBaHMi, CYIIIECTBEHHO
pa3nuyaroluXxcs Mo paclpoCTPAHEHHOCTH, STUOJIOTUH, TATOT€HE3y U KIMHUYECKUM MPOSIBICHUSIM.
[Tpu CJI Hapymiaercs He TOJBKO YIJIEBOAHBIN, HO 1 MHOTHE JIPYTHe BUIbI OOMEHA BEIIECTB (KHPO-
BOH, OCJIKOBBIN, MUHEPATIBLHBIN U JIp.). DTO MPUBOJIUT K PACIIPOCTPAHEHHOMY MOPAKEHHUIO COCY/IOB,
nepudeprudecKuX HEPBOB, IIEHTPATLHON HEPBHON CHUCTEMBI, a TAKXKE MaTOJOTUYECKUM HM3MEHEHU-
SIM MPAKTUYECKU BO Bcex opraHax u TkaHax. [Ipu C/l 2 Tuna, uHCYJIMHOPE3UCTEHTHOCTD SBIISIETCSA
KJIII04eBbIM (pakTopoM maroreHe3a. MucynunopesucteHTHocTh (MP) mpuBonuT kK HecrocoOHOCTH
MHCYJIMH3aBUCUMBIX TKaHEH MOMIONIATh IIOKO3Y IJ1a3Mbl KPOBH M HAPYIICHUIO CUHTE3a ITIMKOTeHa
B nieueHu. Tak ke nucyHKIus B-KIeTOK MOMKETYI0YHON Kelle3bl C 1e(PEeKTOM CeKpelny HHCYTHHA
Biusietr Ha marorene3 CJI 2 tuna. Ha ¢one mporpeccupyroreit tuchyHKINH -KISTOK MPEOI0ICHNE
WP cranoBuTCs Bce MEHEE TOCTUKUMBIM, YTO B UTOTE MMPUBOIUT K MOSBICHUIO KIIFOUYEBOTO CUMITTOMA
- XpoHU4ECKoi runeprikeMun. [loznuee, yxe Ha (hoHe HealeKBAaTHON PETYISIIIUN TITFOKOHEOTeHEe3a
B TIEYEHU BO3HMKAET IMOBBIIICHUE INIUKEMUU HaTolak. JlaHHbINA THN quabeTa BOSHUKAET, IIaBHBIM
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o0pa3om, Ha (oHE N3OBITOYHOM MACChI TeJIa U HeIOCTAaTOYHOUM (pu3nueckoit akTUBHOCTH. /{0 HenaB-
HETo BpEeMEHH TuabeT 3TOro TUHa HaOI0AaJICs UMb CPEIH B3POCIBIX, OHAKO B HACTOSIEE BPEMs
OH BC€ yYallle IopaXkaeT JeTel U MOAPOCTKOB.

Caxapublii Auadet 2 THNA, JHAOTEINATbHASA JUCPYHKIUS U COCYIHCTbIE OCI0KHEHUs. DH-
JoTenuanbHas TUChYHKIUS KaK TUIOBOM MaTOJOTMUYECKHM MpOIECcC SBISETCS KIIIOYEBBIM 3BEHOM
B MMAaTOTE€HE3€ MHOTHX 3a00JICBaHMHM M WX OCJIOXHEHUH [2].9H7oTenuanbHON AUCHYHKIIUA MOXHO
OTpa3uTh B BUJIE€ TPEX B3aMMOJIONOIHSIIOIINX IPOLECCOB: CMELICHHE PABHOBECHUS PETYIATOPOB-aH-
TAarOHWCTOB, HAPYIICHUE PELMIIPOKHBIX B3aHMMOJEHCTBHI B CHCTEMax ¢ OOpaTHOM CBs3bIO, 0Opa-
30BaHHE META0OIMYECKUX M PETYISATOPHBIX «IOPOYHBIX KPYTOB», U3MEHSIOMUX (DYHKIIMOHATBHOE
COCTOSIHME SHJOTEIHAJIBHBIX KJIETOK, YTO NPUBOAUT K HApYyLIEHHIO (PYHKLIMHA TKaHEH U OpPraHoB
[3]. CH 2 tuna nmeer oco0oe 3HaYEHUE B MHUIMAIIMK U PA3BUTUU SHAOTENNATBHONU TUCHYHKIUH.
Ha pannux sranax paszsutus CJl 2 Tuma akTUBU3MPYET KACKaJ U3MEHEHHU B COCYIUCTON CTEHKE,
BKJIFOUAIOIIIUX HAPACTAHUE OKCUJIATUBHOI'O CTpeCcCa, HU3KOMHTEHCUBHOTO BOCHAJICHUS U HAPYILIEHUS
reMocTasa, HapylarIlluX HopMalabHOE (GYHKIIMOHUpPOBaHUE H0TeNus [4]. B HacTosee Bpems u3-
BECTHBI pa3IMYHbIC TaTO(PU3HOIOTNYECKIE MEXaHU3MBI, peann3yromue areporennsie 3¢ dexrsr CI 2
tuna. OIHUM U3 BaKHEHINX (akTopos, npucymmx C/l He3aBHCUMO OT TUTA, CITY’)KUT XPOHUYECKast
runeprivkemus. Tak, yBenuueHne ypoBHs NIMKUPOBAHHOTO remorioOuHa Ha 1% BeneT k yBennye-
Huto pucka CCO Ha 11-16% [5]. YcTaHoBiI€HO, YTO OCTpas U XPOHUYECKAs] THUIEPIIIMKEMUS CIIO-
COOCTBYET Pa3BUTHUIO SHAOTEIUATBHON AUCPYHKIUUA U CHUKEHHIO OMOJOCTYITHOCTH OKCHJIa a30Ta,
YTO MPUBOAMUT K YBEIUUYCHUIO JICHKOLMTAPHON aAre3ud K SHAOTEIUATbHOM COCYIHUCTON BBICTUIIKE
U TPAHCMUIPALIUM UMMYHOKOMIIETEHTHBIX KJIETOK B CyOMHTHMAalbHOE MpocTpancTBo [6,7]. C Tou-
KM 3p€HUS1 UMMYHOBOCHAJIMUTEIBHOIO KaCcKajja TMIEPIIIMKEMUS, IOMUMO aKTHBALIUHU JIEUKOLIUTAPHOU
aJIre3uM, BEJIET TAK)KE K aKTHUBALIMU KJIETOK MHUEJIOUJIHOTO POCTKA, B TOM YHCJIE MaKpo]aros, KOTO-
PpBI€ SBIISIOTCS KJIFOUEBBIMU HMMYHOKOMITIETEHTHBIMHU KJIETKAMU B Pa3BUTUU aTepockiieposa [8]. Pomib
XPOHUYECKON TMIEPIIIMKEMUU B PA3BUTHH U NPOTPECCUPOBAHUN MUKPOCOCYIUCTON OCIOKHEHUN U
MaKpOAHTUOMATUI Obllla HEOAHOKPATHO M yOEAUTEIHHO MPOAEMOHCTPUPOBAHA B MHOTOLIEHTPOBBIX
ucclieoBaHuAX. bbulo Mmoka3aHo, YTO MAaKpOBACKYJISIPHBIM PUCK BO3pAcTaeT yxe Ha 3rane Gopmu-
POBaHUS MHCYJTUHOPE3UCTEHTHOCTH €Ille 10 pa3BUTUS COOCTBEHHO Auabera. [mneprivkeMus u psj
Ipyrux (hakTopoB, OKa3bIBACT MOBPEKAAIOIIEE JICHCTBHE HA COCYAHMCTYIO CTEHKY Ha YPOBHSX MH-
Kpo- 1 MakpormpKyisnuu [9]. Takum o0pas3om, sHIOTENHATbHAS AUCHYHKIHS SBISICTCS OIXHUM U3
KJTIOUEBBIX CBS3YIOLIUX 3BEHHEB MEXKIY aT€pOCKIEPO30M U caxapHbIM quaderoM 2 Tumna. Eiie ogaum
MOIIIHBIM, CAMOCTOSITEILHBIM (PaKTOPOM prcKa (POPMUPOBAHUS MUKPO- U MAKPOCOCYIUCTBIX OCIOXK-
HeHuil CJ/12 npu3HaHbl aTrepoOreHHble U3MEHEHHUsI JIMIUIHOTO CIeKTpa KpoBU. [10 pa3HbIM HaHHBIM
yacToTa AucaunuaeMun cpeau nauuentoB ¢ CII 2 tuna coctaBusier 72-85% [10]. Aucnununemus,
KOTOpasi OTMEYAETCs 110 MEHbIIEH Mepe y MonoBUHBI 00bHBIX ¢ CJI, sABIsIeTCS caMOCTOSATENbHBIM
MOIITHBIM (aKTOPOM pHCKa MakpoaHruomnatuil. Hambonee xapakrepHble uid AuabeTa W3MEHEHHUs
JUMHIHOTO CHEKTpa KpoBH 3T runeprpurinuepunemus (T1'), cHukeHne ypoBHS XonecTepuHa Ju-
nonporen1oB Beicokod miotHocTH (JITIBII-XC), a Takke moBbIlIEHHE XOJECTEpUHA JUIIONPOTEH-
noB oueHb HU3KOM 1ioTHOCTH (JITIOHII-XC) u XonecteprHa JUMIONPOTEUI0OB HU3KOMW TUIOTHOCTH
(JITTHIT-XC). Eme omHO# OTIUYUTEIBHON «IHA0ETUYCCKOM» YePTOU SABJISAETCS OKUCITUTEIIbHAS MO-
muduxanus JITHIT-XC vactun, xotopas obnerdaer ux 3axBaT apTepHaIbHOW CTEHKOM U TeM ca-
MBIM CIIOCOOCTBYET MPOTrPECCHPOBaHUIO arepockieposa [11,12]. MHorue uccinenoBareiv CYUTAIOT
apTepHalIbHYI0 THIIEPTEH3UI0 OJJHUM U3 Hauobosee 3HaYMMbIX (PaKTOPOB PUCKA, TAK KaK IMOBBIIIEHNE
Al mpruBOAMT K MOBPEXKICHUIO SHJIOTENINS TOKOM KpOBH. [[eHTpanpHbIM 3BEHOM B IIaTOTEHE3€ are-
POT€HHOUN NUCIMIUAEMUH, apTepuanbHor runepren3un u CJl 2 tuna sensercs P u xponnueckas
runeprikemus. [Ipu CJI 2 Tuna passutue aprepuaibHoOil runepren3uu u aucaunuaeMmun B 50—70%
CJIydaeB MpeAlIecTByeT HApYLICHUSIM YITIEBOJHOTO OOMEHa.

buomapkepsl COCyAHCTBIX OCI0KHeHUMMapKepsl BOCHAICHUA U IOBPEXKIACHUS SHIOTEINS.
I'mbenb KIETOK COMPOBOXKAAETCS PA3BUTHEM BOCHAIUTEILHONW PEAaKIUU C BEIOPOCOM MPOBOCHIAIIH-
TEJIHBIX ¥ KOMIICHCATOPHO, MPOTHBOBOCTIAIUTENFHBIX MeANaTOpoB. Hanbonee n3ydeHHbIMH OerKa-
MU OCTpoi (pa3bl BocmasieHus: B HacTosee Bpems sBisitorcs C-peaktuBHbii 6enok (CPB), unrtep-
neiikun-6 (MJI-6), dbakrop Hekpo3a onyxonu anbha (PHO-o) u psg apyrux 6enkoB. C-peakTUBHBII
0eNoK — 3TO TIIMKOMPOTEHH, BbIpabaThIBa€MbIi MIEUEHBIO MO ACHCTBHEM MPOTHUBOBOCIAIUTEIbHBIX
LUTOKUHOB (MHTepielkuHa-1, ¢akTopa HeKpo3a omyxoseil — ajiba U B 0COOCHHOCTH MHTEPIICHKH-
Ha-0) M OTHOCAUIMIACA K Oenkam ocTpoil (a3zel Bocnanenus. [losbimenusiii ypoBens CPb, orpaxaer
aKTHBHOCTH BOCIIAJICHUSI BO BHYTPEHHEH 00OJIOUKE COCY/IOB M SIBIISIETCS JTOCTOBEPHBIM MPU3HAKOM
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arepockiepo3a. Hekoropele nccienoBanys yKa3bIBalOT HA TO, YTO MALMEHTHI ¢ NMOBbIIeHHBIM CPb
u HopMasbHbIMH JITTHIT umerotr GonbLInii pruck pa3BUTHS CEPIEYHO-COCYUCTHIX 3a00JIeBaHHM, YeM
nanueHTsl ¢ HopMasibHbIM CPB 1 Beicokumu JITTHII. OtHOCUTENBHO MOBBINIEHHBIH YpoBeHb CPb
Jla)ke P HOPMAJILHOM YPOBHE XOJIECTEPUHA Y PAKTUYECKU 370POBbIX JIUI] TIO3BOJISIET IPOrHO3HPO-
BaTh PUCK BOHUKHOBEHHUS TMIIEPTOHUYECKOM O0e3Hu, nHpapKTa MUOKap/a, HHCYJIbTa, BHE3AITHOM
CepIeUHOI cMepTH, caxapHOro aAuadeTa 2-ro TUIA U OOIUTEPHUPYIOIIETO aTepockieposa nepude-
pUYECKUX COCYNOB. MIHTEpIIEHKNH-6 OTHOCUTCSA K CEMENCTBY UTOKMHOB C MOJIEKYJISIPHOM Maccou
26 x/la u peanusyeT cBo€ JIEHCTBUE B PA3IMUHBIX TKaHAX . MJI 6, mpuHMMaeT akTUBHOE yyacTHE B
peryJsiiuu COCyAMCTOr0 BOCHANIEHUS, pPa3BUTHH U IPOTrPECCUPOBAHUU aTEPOCKIEPOTHUECKOTO IOopa-
xeHust cocynoB. [Ipennonararor, uro yBenuuenue ypoBHs MJI 6 Gonee ajekBaTHO, YeM MOBBIIIICHUE
koHueHTpaiuu CPB, oTpaxkaer puck MHOKECTBEHHOTO aTE€POCKIEPOTHUECKOTO OPaKEHUs KOPOHAp-
HbIX aprepuii [13]. NI 6 sBnseTcst mpeIuKTOpOM SHIOTEIMATIbHON akTUBAIMK U nucyHkiuu. P.H.
Dessein u coart [14]. DHO-a sBnsieTcs BHEKJIETOUHBIM O€JIKOM, KOTOPBI CUHTE3UPYETCS MOHOIIH-
TaMH U Makpodaramu. ['unepnpoaykuueit TMTOKMHOB, B ToM yuciie ®HO-a, cBsi3aHO yBenuyeHue
pHUCKa pa3BUTHS aTepoOCKIIEpO3a U aCCOLMMPYEMBIX ¢ HUM COCYOUCTBIX ocioxHeHui [15]. PHO-a
MIPUBOAMT K SHJOTEINH-3aBUCUMON Ba30MJISITALIMA U MHULIMUPYET BOCHIAJIEHUE B COCYIUCTON CTEH-
ke [16]. [Ipoareporennsiit apdext cooctBerHo PHO-0, BKITIOYAET MTPOMOIIAI0 MUTPAITUU JICHKOITHU-
TOB K 3HJIOTEJIHIO, YBEIMUEHUE CHUHTE3a MOJIEKYJ aJre3Ud U XeMOaTpaKTaHTa, yBEIIMYCHHE KaIlni-
JsipHOM TpoxonuMocTu [17]. B ombiTe Ha Kpbhicax OBLIONMOKAa3aHO, YTO MO JACHCTBHEM ITUTOKHMHA
npoucxonsat aktuanus HAJI(®)H-okcuaassl ¢ mocienyommum npou3BoactsoM O2 u 610KupoBaHHE
akTuBauuu NO-CHHTETa3bl B 3HJOTENINH, YTO TAK)KE BHOCUT CBOM BKJIa/l B pa3BUTHE €ro AUCHYHKIUN
[18]. [IpocnekTuBHOE Nomymsimonnoe uccnenoBanue EPIC (Prospective Investigation into Cancer
and Nutrition Potsdam Study) 3acBueTeIsCTBOBAIIO, YTO MOBBIIICHUE CBIBOPOTOYHBIX YPOBHEH MTPO-
BOCHAIUTENbHBIX HUTOKUHOB, DHO-0, nunrtepneiikuna-1 (UJI-1) u NJI-6 yBenuuuBaer puck pa3Bu-
THS U SBIIAETCS BaXXHBIM (pakTOpoM B maroreHese caxapHoro auadera 2-ro tumna (CJI 2) [19]. Kak
M3BECTHO KIIETKHU )KUPOBOM TKaHU BbIPa0ATHIBACT aIUMOIIMTOKUHOB, IOMHUMO 3TOTO MPOAYIUPYIOT U
0eJKH, IPEeUMYILIECTBEHHO CUHTe3upyeMble Makpodaramu, B ToM ynciae @HO-a. Kpome Toro, npu
OYKUPEHUU B )KMPOBOW TKaHM JIOKAIU3YIOTCS HE TOJIBKO aJUIIOLUTOKHHBI, HO ¥ CKAaIUIMBAIOTCSI MAKPO-
(aru, KoTopbIe, BEPOSITHO, MOT'YT BHOCHTD CYIIECTBEHHBIN «BKJIa» B CHHTE3 MPOBOCIAIUTEIBHBIX
IIUTOKWHOB M TIOAJIEP’KAaHHE XPOHUUECKOTO CUCTEMHOTO BocnaieHus1[20]. ATUmoHeKTHH- o0nagaer
MIPOTUBOBOCIAIUTENILHBIM U aHTUATEPOTEHHBIM JAeiicTBUeM. Hu3kue KOHIEHTpaluu aJunOHEeKTHHA
npuBonat Kk P, A" u sHporenuansHOi AUCHYHKIIMN. ATUTIOHEKTHH B COCYIUCTOM pyClie IUPKY-
JUPYET B BUJE MHOTOMEPOB C PA3IUYHON MONEKyIspHO Maccoi. CyliecTByeT 2 BHJia pEIENTOPOB
K aJIMIIOHEKTUHY: 1 TUI perentopa pacnojoXKeHbl B MBIIIIAX U 3HIOTEIHAIBHBIX KJIETKAX, a pe-
LEnTopsl 2 TUMA — B MeYeHU. Tak e B OTIMYME OT JPYI'MX aJAUIOKMHOB, YPOBEHb aIUIIOHEKTHHA
00paTHO MPOIOPIIOHAJIEH KOJUYECTBY JKUPOBOW TKaHU B OpraHu3Me. B sH10-TenmonuTax yeinoBeka
HMMEIOTCS PELENTOPhl K aJIUMOHEKTHHY. [le(pUIuT TaHHBIX PELEnTOPOB COIPOBOXKIAETCS CHUKEHU-
em nponykuuu NO u ¢pochopunupoBanust NO-cunrerassl (eNOS), BeI3bIBas Bazoauaraiuio. bouio
BBISIBIICHO, YTO AJUIOHEKTUH CTUMYIUpyeT nponykuuio NO sHAOTeNIHaaIbHbIMU KIETKAMH aoOpThl
KpPYMHOTO POraToro CKOTa, MBIIIEH, MyMoYyHOM BeHbI uenoBeka [21]. BeicokomonekymnsipHabie hopMBbI
a/IMTIOHEKTUHA TOJABIISAIOT aIloNTO3 SHAOTETHOUUTOB. Takum 0Opa3oM, runep-aJIunoHEKTUHEMUS
OKa3bIBACT MPOTEKTUBHBIN A3PPEKT HA COCYITUCTHIN SHAOTETNH. ATUITOHEKTUH CHU)KAET HAKOTIJICHHUE
JHNAZO0B B Makpodarax M MoJaBiseT MXTPaHC(HOPMALUIO B MEHUCTHIE KieTku. Kpome Toro, aau-
MMOHEKTHH MOJABJISIET CTUMYJIMPOBAHHYIO OKHCIIEHHBIMH JUIONPOTENAaMU Iposindepanuto KIeToK
[22]. Tak e, OH CHWKAEeT MNPUBJICYCHUE MOHOLIMTOB K COCYAMCTON CTEHKE, MOJABIIAS SKCIPECCUIO
MOJIEKYJ a[re3uu SHAOoTeNnouTamMu. JIENTHH -0Ka3bIBaeT BIUSHUE HA aTepOreHe3, HEOAHTMOTEHES
u TpomboreHes [23], CTUMYIUpPYET COCYIUCTOE BOCTAJIeHNUE, OKCUIATUBHBIN CTpecc, TUnepTpoduio
rankoMbliiednsix kietok (I'MK) cocynos, Tem caMbiM TpuHMMas yuactue B narorenese CJI 2 tuna,
aprepuanshoit runepronuu (Al'), UBC u ux ocnoxuenuit. JlokazaHo, 4To JIENITUH CTUMYJIUPYET aK-
TUBHOCTH JIMIIONPOTEUHIINNA3bl, YBEINYNBACT HAKOIUIEHUE XOJECTEPHUHA JIMIIONPOTEUI0B HU3KOM
motHoctu (XCJIITHIT) B meHUCTHIX KIIETKaX, CIIOCOOCTBYs OBICTpOMY (DOPMHUPOBAHHIO aTEPOCKIIE-
pOTHYECKON OJSAIIKK, OCOOCHHO NPU HAJIMYWU THIEPIIIMKEMHUH. B HECKOIBKUX MCCIIETOBAHUSIX TIPO-
JIEMOH-CTPUPOBaHa OOpaTHas CBSA3b MEX]y KOHIEHTpaluel JEeNTHHA B IUIa3Me€ KPOBH M YPOBHEM
XOJleCTeprHa JTUMONpOoTen10B Bhicoko# mioTHocTH (XC JIIIBII) u anonunonporenHa A, obnaaaro-
LIMX aHTUCKJIEPOTHUECKUM JielicTBUEM. KpoMe TOoro, npy rUnepriiMKeMUH JIENTHH 3aMeIISET BbIBe-
JICHHE X0JIECTEPHUHA U3 COCYAMCTOTO pycia, ymeHnbiaeT koHenTpanuto XC JITIBII, Takum oGpasom,
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ycyryonsiet pucnunuaemuto y nanuentoB ¢ CJ] 2 tuma [24]. B psne ucciaenoBaHuii Joka3aHo, 4TO
JETITUH CTUMYIIUPYET CeKpelnio ¢akropa Hekpo3za omyxonu-o (PHO-a), uarepneiikuaos 2 u 6 (UJI-
2, NJI-6) u apyrux LUTOKUHOB, YBEJIMYUBACT CUHTE3 U HAKOIUIEHHE CBOOO/IHBIX PAJIMKAJIOB, a TAKXKE
MPOAYKIIMIO 3TOrO MPOTEUHA MOHOIIUTAMHU, BBI3bIBAIOIIETO MX MUTPALIUIO U JII€3HI0 Ha COCYIUCTYIO
cteHky [25]. JlentuH ctumynupyeTt BbIpabOTKy TpaHcdopmupyromiero dhakropa pocra (TGF-B) »n-
JOTEIHABHBIMU KJIETKAMHU, CTUMYJIUPYIOIIETO BhIPAaOOTKY MHTHOUTOpA aKTUBATOpa IIa3MHUHOTE€HA
(PAI-I), Tem camMbIM NMOTEHIUPYS aTepoTpoM003 [26] B uznonornueckux KOHUEHTPALUAX JENTHH
ctumynupyet cunre3 CPb B renatouurax [27], Takke mokasza Ha MOJIOKUTENbHASI KOPPEIISILIUS JICNTH-
Ha u CPb.

GDF-15 poas B narorene3e CJI 2 tuma. GDF-15 npunamnexur x cynepceMeicTBy Tpanchop-
mupytomux ¢akropoB poctra 6era (TGFf), koTopslil 3KcTIpeccupyeTcsi B HU3KUX KOHIIEHTpAIUIX
B OOJIBIIMHCTBE OPraHOB M aKTUBHUPYETCS M3-3a MOBPEKICHUS OPraHOB: MEYEHb, IOYKHU, Ceplle U
nerkue. OcHoBHble pyHKIMH GDF-15 B perynupoBaHuy BOCTIaTUTENbHBIX MTyTEH U y4acTUE B Pery-
JISILMM arloNTo3a, BOCCTAHOBIICHUS U POCTA KJIETOK, KOTOPBIE SIBIISIIOTCSI OMOJIOrMYECKUMHU ITpolLecca-
MU, HaOIIOaeMBIMH TIPH CEPICYHO-COCYUCTHIX U HEOIIACTUYECKUX 3a00JIeBaHUAX. JTO BHI3BAH-
HBIH CTPECCOM IUTOKHH, KOTOPBIN TaKKe BBIACIAETCS MaKpodaraMu, ri1aJKOMBIIIEYHBIMH KJIETKAMU
COCYZIOB, KapIMOMHOLUTAMH, aJAUIOLIUTAMH U SHIOTEIMAIbHBIMHU KJIETKaMH IOCIE MOBPEXKICHUS
TKaHEW, aHOKCUM U PEaKIUi MPOBOCHAIUTENIbHBIX TUTOKMHOB. GDF-15 urpaet posnb 3HI0KpUHHO-
ro (akropa, eciau mpuCyTCTBYeT B KpoBOoTOKe [28]. GDF-15 BBICOKO 3KCIIpeccupyeTcst B OTBET Ha
pa3IuyYHbIe BUJIBI IMTOKMHOB U (paKTOPOB pocCTa, Takux kak unHrepneikun-1 (UJI-1), ®HO-a, an-
ruoten3uH Il u TGF-B. GDF-15 npoaynupyetcst B ¢popme mnporenTtuia. N-KOHEI OTHICTUISIeTCs U
BBICBOOOXKIAE€TCS B BUJIE TUCYIb(UIHO-CBA3aHHON TUMEpHON akTUBHOU (popMmel Oenka [29]. [Tpsmoit
MOJIEKYIISIpHON Ononornueckoii mutnensto GDF-15 sBnsercst 6enok pS3, KOTOPbIM MHIYLIUpPYETCs
OKHUCJIUTEIbHBIM CTPECCOM M OKa3bIBAET aHTHAIONTOTUYECKOE JIEHCTBUE HA KIETKU-MUIIEHU. JTOT
3¢ dexT TecHO cBs3aH ¢ PaKTOPOM TPAHCKPHUIIINMU 3, aKTUBUpYIOMUM Oeok BeikuBaHusA (ATF3),
KOTOPBI HETAaTUBHO PETYIUpyeTCs dKcrpeccuen 0enka p53. Takum ob6paszom, GDF15 unru6upyer
N-KOHIIEBYIO KHMHa3y c-Jun, MpoMOTOp CMepTH, CBsA3aHHBIA ¢ Bcl-2, u penentop snuaepManbHOro
(dakTopa pocTa, a TaK)Ke aKTUBHPYET pa3IMYHbIC BHYTPUKICTOUHbIC CUTHAJIbHBIC TyTH, HAllpUMep
Smad, supoTenuansHyr0 cuHTa3zy okcunaa azora (eNO), hbochonno3uTHA-3-KHHA3Y U CEPHUH / TPEO-
HUHKHHa3a. KOHEUHBIM pe3yabTaToM 3TOM B3aUMOCBSI3U SIBIISIETCS TOJaBICHNE KakK (pakTopa HEKpO3a
oryxonu anbda, Tak u cuareza NJI-6. ATMNOLMTOKUHBI y JIUI] C O)KUPEHUEM MOTYT CIIOCOOCTBOBATH
aKTUBalMM pS3 B )KUPOBOM TKaHU M MPUBOJUTH K UHCYIHHOpe3ucTeHTHOCTH U CJI2. [Toka HescHo,
3aBUCHUT JIM TpoanontoTudeckas cnocooHocts GDF-15 or tuna tkaneit. B nienmom, GDF15 moxer
JIeCTBOBATh KaK 3allUTHBIM, aHTUANIONTOTHYECKUH, UHOTJA U MPOANONTOTUYECKHH (akTop, mpu
3TOM CIIOCOOCTBYET POCTY TKaHH, CO3PEBAHHIO M TU(PEpeHIIMPOBKe pa3nuyHbIX kieTok. GDF-15
MOXeET OBITh HE3aBUCUMBIM MapPKEPOM CEPACYHO-COCYIUCTON TUCPYHKIIUH U CEPACTHO-COCYTUCTHIX
3a0oneBanuil y noxuibix. B nonymnsuuu C/12 yposens GDF-15 B ChIBOPOTKE MOJIOKUTENBHO acCo-
LMUPOBAJICS C MHJIEKCOM MAaCChl TeJia, TEJIECHBIM KUPOM, YPOBHEM IVIFOKO3bl HATOUIAK, TNIMKHUPOBaH-
HBIM T€MOTJIOOMHOM, MHJIEKCOM MHCYIMHOPE3UCTEHTHOCTH, COOTHOLIIEHUEM TaJIUU K POCTY, BO3pac-
TOM, apTepPHAILHBIM JaBICHUEM, TPUTIHIIEPUIAMH, KpeaTUHUHOM, Ttoko30i, CPb, nunabetnueckoii
Hedponaruu, anemuu [30]. GDF15— oqun u3 MapkepoB SHI0TENHATIBHON TUCHYHKINH, YXYALICHUS
HXOKapHorpapuueckoi CUCTONNYECKOH (DYHKIIMH JIeBOTo xenynouka [31] u 3aboneBanus nepude-
pudeckux aprepuii [32]. GDF15 3ammumaer cepaie oT moBpeXICHUS U SBISICTCSI OMOMapKepOM, OT-
paxkaroluM BOCIIAJIEHWE U OKUCIIMTENIbHBIN CTpecc, HO He gakTopom narorene3a CC3. [1nazmennsie
ypoBHU GDF15 cuiibHO 3aBUCAT OT IMHAMUYECKOTO BKJIa/1a HECEPACUHBIX TKAHEH M OTPAKAOT PUCK
CepJIeUHOI HEJOCTATOYHOCTH KaK CIIECTBUE IPYTHMX OCHOBHBIX 3a00JIeBaHUI, TAKMX KaK METabO0Iu-
yeckuil cuaapom [33].

IIpopunakTuka HOBBIX HHHOBALIMOHHBIX NPENapaToB NPH COCYAUCTHIX ocokHeHmit C/I
2 tuna. OgHO¥ U3 mI00aTBHBIX MPOOIEM MHPOBOTO 3IPABOOXPAHCHHSI CUUTACTCS CTPEMUTEIHHOE
yBEJIMUEHHUE pacipocTpaHeHHOCTH caxapHoro nuadera (CI) 2 tuma. CucTeMHbIE COCYIUCTBIE OC-
JIOKHEHMSI TPU3HAHBI CAaMbIMH ONTACHBIMU MOCIIEACTBUAMU 3a0oseBanus. [loaTtoMy cHIKeHue prcka
Pa3BUTHS MUKPO M MAaKpO COCYIUCTHIX ociokHeHu CJI 2 Tuna aBisieTcs BaXKHON TEpaneBTUYECKOMN
uenbo. HoBble MHHOBALIMOHHBIE CaxapOCHMKAIOIIME MTPenaparsl, K KOTOPbIM IPEUMYIIECTBEHHO OT-
HOCSITCS arOHUCTHI pELenTOPOB MItokarononogooxnoro nentuja 1 (apl' TIII-1), uHruOGUTOPHI JUMENITH-
munnentuaassl 4 (uA1111-4) u uHrHOUTOPHI HATPUK-TIIIOKO3HOTO KoTpaHcnoptepa 2 (mHIJIT-2) cro-
COOHBI yNPaBIIATH HE TOJBKO IIIMKEMHUEH, HO U APYTUMH (PaKTOpaMHu CEpAeYHO-COCYAUCTOTO PHCKA.

16 | Ne2 | 2021



Kotopsle SBIAI0TCS CaMBbIMU PACIPOCTPAHEHHBIMH (PAaKTOPaMHU PUCKA PA3BUTHS MAKPOCOCYIUCTHIX
ocioxkHeHu# npu CJl 2 Tuna npusHaHbl OKUPEHUE, TUCIUNNIEMUS, apTepUalbHas TMIEPTEH3HS.
Cpeny MHHOBAIIMOHHBIX CaXapOCHMIKAIOLIUX MTPenapaToB 3aHUMat0T aroHUCTs! peuentopos ['TII-1.
B cpennem nexkapcTBeHHbIE CpelICTBA U3 JaHHOW TPyIbl MoHWKatoT ypoBeHb HbA 1c na 1-1,5%[34]
Kpome caxapocHmwkatromero aeiictBust apl TII1-1 ob6magaroT MHOKECTBOM HETTIMKEMHUYECKUX TIICH-
OTPOIHBIX APPEKTOB. 32 cUeT MHrMOMPOBAHUS MOTOPUKHU JKENTyAKa M MOJABJICHMs amlleTUTa OHU
crocoOCTBYIOT cHIKeHUIo Beca[35]. [Tomumo BnusHus Ha ypoBeHb HbAlc, 1 Beca yueHHbIE OLICHH-
JM TIOJIOKUTENIbHBIE KapauoBacKymsapHbie aeiictBus. apl TIII-1 camxaror cogepkanue obuiero XC,
JITHII, tpurnmunepuaos U yBennuuBatoT yposeHs JIIIBII, BnusHueT Ha SHAOTEIHATBHYIO AUC(YHK-
LMIO U OKUCIIUTEIbHBIN cTpece (yaydllleHne MUKPOLMPKYISILIMY, YBeauueHrue cunre3a NO, rnonasie-
Hue okucnenus JIITHII); anTuruneprensusHoe neiictBue (Hopmanuzanuus A/l B HECKOJIBKUX HccIe-
noBanusx apl TII1-1, He 3aBHCsIIAast OT TUHAMUKH MACChI TeJla U TIMKEMHH ); aHTHATEPOCKIIEPOTHYE-
ckuil 3¢(exT (yMEHbLIEHHE pa3MepOB aTepOCKIEPOTHUECKHX ONISIIEK, TOPMOXKEHUE Npoiaudepanun
IV1aIKOMBIIIEYHBIX KJIETOK COCYI0B). B anroputme MHOruX 3apy0exHbIX cTpad uHruoutopst HIJIT-2
PEKOMEHI0BaHbl KaK MPUOPUTETHBIE IPU HAJIMUYNH Y ALIMEHTOB CEPJIEYHOIN HEJOCTATOYHOCTH, a ap-
I'TITI-1 — mpu mpeobnagaHuy MPU3HAKOB aTEPOCKIEPOTHIECKOTO CEPASUHO-COCYAUCTOTO MpoIiecca.
CornacHo MocieHUM peKOMEHIaIMsIM, aueHTam ¢ AuadetoM MHruouTopbl HaTpUNH-TITIOKO3HOTO
kotpaHcnoprepa 2-ro tuna ( uHIJIT-2) npencrapnsior coboii rpynmy caxapoCHHKAIOIIUX IMpena-
paroB ¢ MPUHUUIIMAIBLHO HOBBIM MEXAHHU3MOM JIEHCTBHS, KOTOpas 3aKJII0YAeTCsi B OJOKHPOBAHUU
SGLT2- r1roK030-HaTpUEBOTO TPAHCIOPTHOTO OeNKa, PacloIOKEHHOTO B MOYEYHBIX KaHAIbLAX U
o0ecrneynBaronero peadbcopOLu0 OpraHM3MOM IIIOKO3bI. JJTMTENbHBIN MpHeM yKa3aHHBIX Mperna-
paToB CONMPOBOXAAETCS YMEHBIIEHUEM MAacChl Tejla Ha 2—3 KI' BCJIEACTBUE YTWIN3ALWUU KUPOB B
KadecTBe ricToyHMKa >Heprun U norepu 200-300 kkan/cyt ¢ mouoid. Maruburopst HIJIT-2, kak
IpaBuiI0, NoBeIIAT ypoBeHb JIITHII; ymenmaeT ypoBHsS MapKepOB BOCIIAJIEHUS U OKUCINUTEIbHOTO
cTpecca, CHOCOOCTBYIOLIMX NMPOrPECCUPOBAHUIO aTEPOCKIIEPO3a 3TO BaKHO YUUTHIBATh, TOCKOJIBKY
nanueHTsl ¢ CJ] HaXoaaTCs B 30HE MOBBIIEHHOTO PUCKA CEPJECYHO-COCYIUCTHIX 3a0osieBanuii [36].
Wuruburopsl qunentuawinentuaassi-4 (AI111-4)- HoBas rpynna caxapOCHIKAIOIIMX MPEnaparos,
MEXaHHU3M JICUCTBUS KOTOPBIX OCHOBAaH HAa MHKPETUHOBOM 3(ppexre. MTHKpeTHHAMM SIBIISIOTCS TITIOKO-
303aBUCUMBIN nHCYnmuHOTponHbIH nonunentua (I'MIT) u mrokaronononoOusnii nentua-1 (I'TII-1).
OHH UTparoT poIib B MHCYJIMHOBOM OTBETE Ha MPUEM ITHUIIH, CTUMYIIUPYIOT BEICBOOOXKICHHE HHCYITH-
Ha 0eTa-KJIeTKaMHU M YTHETAI0T NMPOAYKIMIO IIIIOKaroHa ajnbda-kjIeTKaMH MOIKEeTyI0YHON KeJle3bl B
OTBET Ha MOBBIIIEHUE IIFOKO3bI KPOBH. Tak k€ IMOBBIIIAIOT KOHLIEHTPALMIO HHCYJINHA, CIOCOOCTBYS
YTUIM3ALMU [VTFOKO3bl MepUPEepuuecKUMU TKAaHSAMM; YMEHbIIAIOT BHICBOOOXK/IEHUE IIIIOKO3bI Ieye-
HBIO, CTUMYJIUPYIOT BBICBOOOXK/ICHHE MHCYJIMHA OeTa-KJIETKaMH U YTHETAIOT MPOAYKIHUIO IIIIOKAro-
Ha anb(a-KIeTKaMu MOKEITY0YHOM JKeJIe3bl B OTBET HA MOBBIIIEHUE TIIIOKO3bI KpoBH. [loBBIIIaIOT
KOHIEHTPAIMIO HHCYJIMHA CTIOCOOCTBYSI YTHIU3AIMH [TFOKO3bI epH(PEepUIeCKUMU TKAaHSIMH, YMEHb-
LIaI0T BHICBOOOXKJIEHUE IVIIOKO3bI MeueHbto. Cekpenns (QepMeHTa JUMenTHANINENTH Ia3bI-4 TECHO
CBSI3aHHO C MOBBIILIEHUEM KOHIEHTPALUN TJIFOKO3bI B 3HOTEIHAIBHBIX KJIETKaX MUKPOCOCYIUCTOrO
pycno. Takum oOpa3am MHrHOUpoBaHUE (pepMEHTA INIMIITUHAMU MTOBBIIIAET HE TOJILKO AHTUTUIIEPT-
JUKEMUYECKHH HO U aHTHOIIPOTEKTOPHBINA 3 DeKT.
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CLINICAL AND HISTOCHEMICAL CHARACTERISTICS OF PATIENTS WITH
BENIGN DYSPLASIA OF THE MAMMARY GLANDS

Khalimova Z. Yu'., Gumarova A. A.', Safarova M. S.', Abdiyeva Yu.AZ.
'"Republican Specialized Scientific-and-Practical

Medical Centre of Endocrinology named after academician

Ya.Kh. Turakulov under the Ministry of Health of the Republic of Uzbekistan
*Tashkent Medical Academy

Purpose: study the features of the clinical and histological characteristics of women with hyper-
prolactinemia.

Materials and methods: We have studied 106 women aged 21 to 68 years (average age 44,5) with
histologically confirmed breast lesions. All 106 patients underwent a clinical examination, which
included the study of complaints, anamnesis, palpation of the mammary glands, as well as histologi-
cal examination. Because of this goal, the patients were checked by the immunochemiluminescence
assay in RSSPMCE named after academician Y. H. Turakulov under the leadership on the level of
prolactin, estradiol, thyroid-stimulating hormone, free thyroxine, and ultrasound diagnostics of the
mammary glands. All patients were consulted by mammologists, and all patients underwent MRI of
the hypothalamic pituitary region.

Results: According to the tasks, 110 women underwent the puncture biopsy of the mammary
glands and in 102 cases (main group) (92.7%) benign a dysplasia of the mammary glands was found,
and in 8 cases (7.2%) malignant lesions were revealed, which made up the comparison group. The av-
erage prolactin level ranged from 70 to 120 ng / ml (with a norm of 1 to 27 ng / ml). Among the benign
dysplasia of mammary glands, fibroadenoma predominated in 51 patients (50%), cystic mastopathy
was in 15 patients (14.7), and fibrocystic mastopathy in 36 patients, which corresponds to (35.2%).
Most cases out of the 51 of fibroadenoma were noted between the ages of 30 and 40. In 26 (50.9%)
cases out of 51 cases of fibroadenomas, , the formation was localized in the left mammary gland, in
the right mammary gland in 17 patients (36.1%) and bilateral fibroadenoma of the mammary glands
were in 8 cases (17.02%). It should be noted that the majority of cases (69.6%) of fibroadenoma were
located in the upper outer quadrant.

Conclusion: The role of prolactin in benign dysplasia, as well as in human breast cancer, is now
becoming more and more clearly defined. Epidemiological data clearly shows that both pre- and
post-menopausal women with high serum prolactin levels have a significantly increased risk of devel-
oping these diseases. Thus, self-diagnosis primarily depends on the woman herself, on her vigilance
and conscientious attitude towards preventive examinations, and contemporary methods of medical
diagnostics allows to identify all breast diseases at an early stage.

Key words: benign dysplasia of the mammary glands., hyperprolactinemia, fibroadenoma, fibro-
cystic mastopathy.

KJIMHUKO-TUCTOXUMUYECKAS XAPAKTEPUCTUKA MAIIMEHTOK C
JAUCT'OPMOHAJIBHOU JUCIIIAZUA MOJIOYHBIX KEJIE3

Xammmosa 3. 10.!, I'ymapoBa A. A.!, Cadapoa M. C.', Adauena 10.A.>
"PecnyOirKaHCKHIA CTICIIUATN3UPOBAHHBIN HAYYHO-TTPAKTHYECKUI
MEIUIMHCKUI HEHTPp DHAOKpUHOIOTMU uMeHu akagaemuka f.X. Typakynosa,
*TamkeHTckass MeauiuHCKas AKaaeMus

Henp wucciienoBaHMMA: H3YYUTh OCOOCHHOCTH KIIMHUKO-TUCTOJIOTHYECKOW XapaKTePUCTUKU
YKEHIIMH C TUTIEPITPOJIAKTUHEMUEH.

Marepuaa u meroabl uccaegoBanus: Mol uzyunnu 106 xeHiuH B Bo3pacte oT 21 roga 1o
68 mer (cpemHHit BO3pacT cocTaBmi 44,5 JIeT) ¢ TUCTOJOTHUYECKH MOATBEPKICHHBIM MOPAKEHUEM
MoNIouHOM kene3bl. Bece 106 marmeHTOK ObLIM MOABEPTHYTHI KIMHUYECKOMY OOCIEOBAHUIO,
KOTOpOE BKJIIOYAJIO M3yuYeHHUE >Kajo0, aHaMHe3a, MPOW3BOAMIIACH MANbIAIUS MOJOYHBIX Keles,
a TaK)Ke TMCTOJIOTMYECKOMY MCCIIEJOBAaHUIO B TOPOACKOM OHKOJIOTMYECKOM AucrnaHcepe. B cumy
nocrapieHHoi nemu namueHtam B PCHIIMIID umenn . X. TypaxynoBa metomom MXJIA Obut
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MIPOBEPEH YPOBEHb MPOJAKTHHA, JCTPAAMOJIA, TUPEOTPOITHOTO TOPMOHA, TUPOKCHMHA CBOOOIHOTO
a Takke ObUIa MPOBEJCHA YIBTPA3BYKOBasi AMArHOCTHKA MOJIOYHBIX JKese3. Bce mamueHTsl Obuin
IIPOKOHCYJIBTUPOBAHbl BpauaMHd MaMMOJIOraMH, 10 HEOOXOAMMOCTH- OHKOMaMMOJIOTaMH, a TaKxke
BC€ MaLMEHThI MPOXOJIMIN MATHUTHO-PE30HAHCHYIO TEPAIUIO FMIOTalaMO-TUIo(pu3apHOi 00JacTH.

Pesyabrarbl: CommacHO mocTaBieHHBIM 3a1a4aM 110 eHIWH ObUTH MOABEPTHYTHI MYHKITMOHHOM
Oouorncun MoOJIOUHBIX ckene3 W B 102 cmywas (ocHoBHas rpynmna) (92,7%) oOHapyxuiack
N00pOoKaYeCTBEHHAS TUCIUIA3Hs MOJIOYHBIX JKeJe3, a B 8 cirydasix (7,2% ) BbISBICHBI 3I0Ka4€CTBEHHBIC
MOpa’keHMsI, KOTOPYIO COCTAaBWIM Tpymily cpaBHeHUs. CpeaHHH ypOBEHb NpOJAKTHHA KojeOacs
ot 70 mo 120ur/™mut (mpu HOpMe ot 1 g0 27 ur/mur). Cpenn IJIMXK B GonbpimmHCTBE Ipeodiagaia
¢ubpoanenoma y 51 mammenta (50%), kucto3Hass macronatus Obuia y 15 marmuentoB (14,7), u
(hubpo3HO-KUCTO3HAsA MacTomatusi y 36 MmalueHTOK, 4To cooTBeTcTByeT (35,2%). U3 51 cnyuas
(hubpoaseHOMBI, OOJNBIIMHCTBO CIy4YaeB ObLIM OTMeueHbI B Bo3pacTe oT 30 g0 40 net. U3 51 cnyuas
¢ubpoanenom- B 26 (50,9%) cnyuaeB 0OpazoBaHUS JTOKATU30BAIKCH B JICBOH MOJIOYHOM Kenese, B
npaBoii MonouyHoi xkenese y 17 naruentok (36,1%) u aBycroponHsist GudpoaeHoMa MOJIOUHBIX JKelle3
obutH B 8 cimygasix (17,02%). Ciieyer OTMETUTh, 9YTO OONBITMHCTBO ciy4aeB (69,6%) pudpoaneHoma
pacnosarajgach B BEpXHEM BHEILIHEM KBaJ[paHTE.

BobiBoabl: Poib nposiakTrHa B J0OpOKaue€CTBEHHOM IMCIUIa3UH, a TAK)KE B PaKe MOJIOUHOM Kelle-
3bl UEJIOBEKa B HACTOsAIIEE BpEeMsi CTAHOBUTCA BCe 0OOJIee YETKO OIMpe/eIeHHON. DMHUIeMUOoIornye-
CKHeE JJaHHBIE SICHO MOKA3bIBAIOT, YTO Y KEHIIMH KaK 710, TAK U [MOCJIe MEHOIAy3bl C BBICOKUM YPOBHEM
MIPOJAKTHHA B CHIBOPOTKE KPOBU 3HAYUTEIHHO TOBBIIIEH PUCK Pa3BUTHSI JaHHBIX 3a0oneBanuil. Ta-
KUM 00pa3oM, CaMOAMAarHOCTHKA MPEXk/Ie BCETO 3aBUCUT OT CaMOM JKEHIIMHBI, OT €€ OJUTENbHOCTH
Y CO3HATEJILHOTO OTHOIIEHHSI K MPO(PMIAKTUIECKIM OCMOTPaM, a COBPEMEHHbIE METO/bl MEIUIIMH-
CKOW JMArHOCTHKU TMO3BOJISIOT BBISIBUTH BCE 3a00JIEBaHUSI MOJIOYHOM KeJle3bl Ha paHHEH cTauu.

KiroueBble cjioBa: TUCrOpMOHAJIbHAs MIWCIUIA3US MOJIOUHBIX >Kele3, TMIEePHpPOIaKTUHEMUS,
¢bubpoanenoma, GpuOPO3HO-KMCTO3HAS MACTOIATHSI.

KYKPAK BE3JIAPU TUCTOPMOHAJI JUCTUTASUAIN  BEMOPJIAPHU  KJIMHUK-
ITMCTOKUMEBUU XYCYCUATIIAPU

Xamumosa 3. 10.!, I'ymapoBa A. A.!, Cadaposa M. C.', Adauena 10.A.*
! Akagemuk E.X. Typakynos nomunaru Pecry6imka

UXTHCOCTAIITHPIITAH DHAOKPHHOIIOTUS FIIMHHA

amaui THOOUET Mapkasm.

’TomkeHnT TuOOMET AKaneMusicu

TagKMKOT MaKCaJaHu: THUIECPIPOJAKTUHEMUSIIN a&JUIAPHU KJIMHUK-TUCTOKUMEBUU XYCy-
CUSITJIApDUHU yPTaHUIIL.

Mamepuan ea ycnyonap: busz 21 émnan 68 €mrava (Yprava €ur 44,5 €mHA TaKI KWian) 0yi-
raH KyKpak Oe3japu 3apapjaHUIIN THECTOJIOTHK TacaukiaaHran 106 ta aémmapuu ypranauk. bapua
106 OGeMop HIMKOAT, aHAMHE3, KYKpak Oesnapu MaibHalusach XaMja IIaxap OHKOJOTHS AHCIIaHCe-
pHUa THUCTOJOTUK TEKIIUPYB KaOW KIMHUK TEeKIIUpyBiapAaH yrrad. Kyitunran makcan acocuna Oe-
mopnap akagemuk E.X. T¥paxynos nomunaru PUDMATMuaa UXJIA ycymu épaamuia OpoNakTHH,
ACTPaaN0a, THPEOTPOI TOPMOH, IPKUH TUPOKCHH MUKIOPIAPH TEKITUPUIIIA XamIa KYKpak Oes3napu
YABTPATOBYII TAIIXUCOTH YTKA3WITU. bapua Gemopiap MamMmMoltor mmdokopiiap TOMOHUIAH, 3apyp
XOJIap/ia OHKOMaMMOJIOTIap TOMOHH/IaH KOHCYJIBTAIlMsl KUJIMHTaH Xam/a 0apua marueHiapaa ru-
noTajgaMmo-runoduzap coxacu MarHUT pe30HaHC ToMOrpaduscy YTKa3UIraH.

Hamuscanap: Kyitnnran Tonmupuk acocuna 110 ta aénga kykpak 0eznapu MyHKIIUOH OHOICH-
scu YTKa3wirad Ba mynapaal 102 xomarna (acocuit rypyx) (92,7%) xykpak 6e3napu sxmu cudar-
T AUCTIIA3UsCH aHUKJaHTaH, 8 xonatna (7,2%) sca EMoH cudariu 3apapiIaHuIly aHUKIAHTaH (Co-
mumTupma rypyx). [Iponakrun yprada muknopu 70 nan €120 ar/mn rada (Hopmazga 1 gan 27 Hr/mi
rada). SIJIKb map opacuna 51 6emopna (50%) pubpoanenoma, kucro3 mactomarus 15 ta 6emopaa
(14,7%) Ba pubpoz-kucro3 macronarus 36 0emopaa (35,2%) anuxnanau. Gudbpoanenomanu 51 ta
6emopnap acocan 30-40 émna 6ynran Ba 26 (50,9%) xonaraa xocuna yan Kykpakaa, 17 (36,1%) xo-
Jataa VHT KYKpaka Ba MKKM ToMOoHIaMa ¢pudpoaaenoma 8 (17,02%) xonatna aHUKIaHIH.
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Xynoca: IIponakTUHHUHT XN CH(ATIN TUCTIIA3Us Xam/1a KYKpak 0e3u pakugaru YpHUA XO3UPTU
BaKT/a KYNMPOK YPraHUuIMOKIa. DMUIEMHUOJIOTHK MabIyMOTJIap IIYHU KypcaTaauku, aéiapaa me-
HOIIay3a Ba MEHOTIAy3alaH KeHMHTH JaBpAa MPOJAKTHH MUKIOPUHHUHT FOKOPHIUTH YIIOYy KacaJlTuK
puBokianui xaBpuuu omupann. [lynnai kuaub, y3-y3ura Tamxuc KyHuIn aBBasaMoop aémHUHT
y3ura, yHUHT 3bTHOOpUTa Ba MPOMUIAKTUK KYpUKIAH YTHO Typulura OOFJIUK, 3aMOHABUN THOOMIA
TaIIXUC YCYJIapH dca KyKpak Oe3napu 6apya KacalUTMKIAPUHU dpTa OOCKUUIAPH/IA AaHUKIAN ONaIH.

KamuT cy3aap: kykpak 6e3mapu JUCTOPMOHAI AUCIUIA3HUACH, TUIIEPIIPOIaKTHHEMHS, (hrubpoase-
HOMa, PUOPO3-KUCTO3 MACTOIIATHS

Introduction: Recently, one of the frequent complaints that we hear from women of all age groups
is discomfort and pain in the mammary glands. One category of women pays a lot of attention to it.
They ask to make an additional examination. While others try to be treated with folk remedies, or do
not pay attention to it at all. Unfortunately, a fairly large group of women considers the temporary
pain of mammary glands to be natural and for a long time they do not go to the specialist, thereby
aggravating their condition. Benign breast diseases present to be a heterogeneous group and include
abnormalities, epithelial and stromal proliferation, inflammatory lesions, and neoplasms. Benign
breast lesions deserve attention because of their high distribution, their impact on women life, and
because of the cancer potential of some histological types (5). Mastopathy or disharmonic dysplasia
of the mammary glands is a fibrocystic disease, characterized by a defection of the ratio of epithelial
and connective tissue components, a wide range of proliferative and regressive changes in breast
tissue. The frequency of mastopathy of the general population of women is 30-45%, and 50-60% of
the population of women with gynecological diseases. It is known that mastopathy relates to benign,
but patients with mastopathy are considered as a high risk group of the cancer occurrence. Since,
according to data of the literature, breast cancer (BC) occurs 3-5 times oftener with the benign breast
diseases and 30-40 times oftener with some forms of nodular mastopathy (5). The mammary glands
are the first to form among all glands of ectodermal origin already on the sixth week of gestation. The
development of the girls begins at the age of 8-10 years and is realized mainly due to the supporting
and peri glandular stroma. (8) The growth of the parenchyma is activated in the second phase of
puberty, after menarche, when the proliferation of the alveolar and ductal epithelium increases. The
beginning of the growth of the mammary glands marks the beginning of puberty, and the assessment
of their development as a secondary sex characteristic is mandatory for a pediatrician, gynecologist,
endocrinologist, as well as all specialists, who provide therapeutic and prophylactic care to adolescent
girls (1,2). A woman’s mammary glands are like a “mirror of the endocrine system” and closely de-
pends on the level of hormones, among which prolactin plays a huge role. The prolactin effect on the
mammary gland consists in the effect on the growth of the gland, initiation and stimulation of milk
secretion (6,7). Under the influence of prolactin, the development of ducts of the primary ductal sys-
tem and the onset of mammary gland development and the prolactin secretion of girls are being deter-
mined at the age of 4-7 and 9-11. In puberty, the prolactin secretion increases again, the ducts of the
mammary gland lengthen and become branched, forming the glandular lobules. During pregnancy,
under the influence of prolactin, the number of alveoli, lobules, ducts increases, the size of the glands
increases, and it reaches full morphological maturity (4). The role of prolactin in the pathogenesis of
benign breast dysplasia (BPD) is extremely important: on the one hand, an increase of the hormone
level can only be a marker of central disturbances in the reproductive function regulation system, on
the other hand, its excess has a direct stimulating effect on the development of proliferative processes
in the mammary glands, realized by increasing the content of estradiol receptors in breast tissue, in-
creasing the sensitivity of cells to the action of estradiol, as well as accelerating the growth of epithe-
lial cells, leading to the development of benign dysplasia of the mammary glands. (8). According to
various studies, the development of hyperplastic processes in the mammary glands ranges from 38%
to 52% of patients with hyperprolactinemia. The X-ray characteristics of the state of the mammary
glands in hyperprolactinemia differs depending on the origin of hyperprolactinemia - organic (micro-
and macroadenomas of the pituitary gland) or functional. Thus, in most cases, benign dysplasia of the
mammary glands. is a hormone-dependent pathology, and the treatment of the disease, the prevention
of breast cancer should begin with the therapy of the base endocrine disease (9).

Materials and methods: We have studied 106 women aged 21 to 68 years (average age 44,5) with
histologically confirmed breast lesions. All 106 patients underwent a clinical examination, which in-
cluded the study of complaints, anamnesis, palpation of the mammary glands, as well as histological
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examination at the city oncological dispensary under the leadership of Gulrukh Kamilzhanovna. Be-
cause of this goal, the patients was carried out at the Republican Specialized Center of Endocrinology
named after Y. Kh. Turakulov on the level of prolactin, estradiol, TSH, free thyroxine, by the by the
immunochemiluminescence assay under the guidance of Saodat Khozhaakbarovna, and ultrasound
diagnostics of the mammary glands (ultrasound doctor Rasulova Muniz). All patients were consulted
by mammologists, and all patients underwent MRI of the hypothalamic pituitary region.

Results and discussions: According to the tasks, 110 women underwent the puncture biopsy of
the mammary glands and in 102 cases (main group) (92.7%) benign a dysplasia of the mammary
glands was found, and in 8 cases (7.2%) malignant lesions were revealed, which made up the com-
parison group. The average prolactin level ranged from 70 to 120 ng / ml (with a norm of 1 to 27 ng/
ml). Among benign dysplasia of mammary glands, fibroadenoma predominated in 51 patients (50%),
cystic mastopathy was in 15 patients (14.7), and fibrocystic mastopathy in 36 patients, which corre-
sponds to (35.2%). Of the 51 cases of fibroadenoma, most cases were noted between the ages of 30
and 40. Out of 51 cases of fibroadenomas, in 26 (50.9%) cases, the formation was localized in the left
mammary gland, in the right mammary gland in 17 patients (36.1%) and bilateral fibroadenoma of
the mammary glands were in 8§ cases (17.02%). It should be noted that the majority of cases (69.6%)
of fibroadenoma were located in the upper outer quadrant. Out of the 102 cases, 70 patients (68.6%)
did not complain of breast tenderness in everyday life. In the remaining 32 patients, mastodynia was
the leading complaint both on palpation and independently.

In the comparison group, which was consisted of 4 (3.9%) women, who had a benign phylloid
tumor. These patients were 21-30 years old (2 cases), 51-60 years old (1 case) and 31-40 years old (1
case). The youngest woman was 26 years old, and the oldest was 58 years old. 3 lesions were found
in the right breast and 1 in the left. Overall, the tumor size was 5 to 10 cm in diameter. Microscopical-
ly, these formations were characterized by stromal hyperplasia and elongated clefts of the epithelial
cover. The hypercellular stroma consisted of spindle-shaped cells without pleomorphism, which were
located perpendicular to the lining epithelium in the subepithelial regions of leaf-like structures.

Out of the 102 benign breast lesions, 15 (14.7%) had fibrocystic disease, which were distributed
so: in the 3rd decade - 9 patients (60%), and 6 patients (40%) of the 4th decade, while the right breast
was affected in 8 (53.3%) patients, and the left - in 7 (46.6%) patients. The microscopic picture con-
sisted of cyst formations, fibrosis, epithelial hyperplasia with chronic inflammation. In our study, we
found 1 case of sclerosing adenosis, which accounted for 1% of all benign lesions in a 47-year-old
woman who had a small, mobile tumor in her left mammary gland, which was microscopically com-
posed of dense fibrous connective tissue. In 3 cases (2.9%) benign lesions of the mammary glands
turned out to be granulomatous mastitis, and was observed in women mainly at the age of 30 years.

Thus, benign dysplasia of the mammary glands is a common pathology of the mammary glands.
Self-palpation of the mammary glands and health education of women from school age are very im-
portant for the early treatment with a doctor, what will further contribute to the timely provision of
care to patients. Benign dysplasia of the mammary glands is most often observed in the age group
from 20 to 40 years old. Fibroadenoma is the most common benign breast disease. Most patients do
not have any complaints of discomfort or acute pain in the mammary glands. Histopathology plays an
important role in the diagnosis, outcome and prognosis of benign breast disease. By comparing clini-
cal data, mammography and ultrasound data, histopathological examination led to early diagnosis of
benign breast diseases.

The incidence of benign breast diseases begins to rise in the 2nd decade and peaks in the 3rd or 4th
decades comparing to the malignant lesions. Fibroadenoma (46.07%) was the most common lesion
among benign breast lesions. Fibroadenomas are more common at the age of 30 (50.9%), mainly af-
fecting the left mammary gland. Self-diagnosis primarily depends on the woman herself, on her vig-
ilance and conscientious attitude towards preventive examinations, and modern methods of medical
diagnostics make it possible to identify all breast diseases at an early stage, and, therefore, to preserve
to the woman not only health, but also beauty.

Conclusion:

1. Among BMD, in the majority cases the fibroadenoma prevailed in 51 patients (50%), and out of
51 cases of fibroadenoma, the most were noted between the ages of 30 and 40 years.

2. Out of 51 cases of fibroadenomas, mainly in 26 patients (50.9%), the formations were localized
in the left mammary gland. Here it should be noted that the most cases (69.6%) of fibroadenomas
were located in the upper outer quadrant.
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3. Out of the 102 cases, 70 patients (68.6%) did not complain at all about the breast pain in every-
day life.

References:

1. Jacobs A, Abou-Dakn M, Becker K, et al. S3-Leitlinie ,,Therapie entziindlicher
Brusterkrankungen in der Stillzeit“ Senologie - Zeitschrift fiir Mammadiagnostik und -therapie.
2014;11:50-56.

2. Lee SJ, Trikha S, Moy L, et al. ACR Appropriateness Criteria evaluation of nipple discharge.
J Am Coll Radiol: JACR. 2017;14:138-153

3.  Mansel R.E., Webster D.J.T., Sweetland H.M. Breast pain and nodularity // Benign Disorders
and Diseases of the Breast. Philadelphia : Elsevier, 2009. P. 107—139.

4. Orr B, Kelley JL 3rd. Benign breast diseases: evaluation and management. Clin Obstet
Gynecol. 2016;59:710-726

5. Amnppeesa E.H., Xamommna M.b., Pynuesa O./1. IIponakTuH 1 MOJIOYHBIE XKeJIE3bl: HOpMA U
maroaorus // I'maexonorus. 2012. T. 14, Ne 6. C. 12-16.

6. banan B.E. Koppexius pa3ianuHbIX COCTOSHUMN, OOYCIIOBJIEHHBIX T'MIEPIPOIAKTUHEMUEH,
pactutensHbiME Tipenapatamu // Consilium Medicum. 2007. T. 9, Ne 6. C. 80-84. 11.

8. Beponotsensn I1. H., Beponotsensn H.II., bonmapenko A.A. BiusitHue nposlakTuHa Ha CO-
CTOSIHME MOJIOYHBIX kelie3 // Men. actiekTsl 310poBbs skeHIuHbL. 2011, Ne 3/1(43). C. 29-37. 12.

9. Typxun 0. A. I'mHekonOrusi MOAPOCTKOB: PYKOBOJACTBO s Bpaueil. — CII0.: dommant,
2000. — 574 c.

10. Cepreesa H.U., 3epanosa JL.K., Meckux E.B. Yuactue nponaktiuaa B hopmMupoBanuu Gu-
OpO3HO-KUCTO3HOW MacTonaruu. [IpoJakTHH 1 HOPMOIIPOIIAKTUHEMHYECKas TajJakTopes // AKyIIL. U
ruH. 2005. Ne 2. C. 13-15.

24 | Ne2 | 2021



FUNCTIONAL STATE OF THE HYPOTHALAMIC-PITUITARY-ADRENAL AXIS IN
OPERATED WOMEN PATIENTS WITH CUSHING’S SYNDROME AFTER SURGICAL
TREATMENT

Khalimova Z.Yu., Irgasheva O. B.

Republican Specialized Scientific and Practical

Medical Center of Endocrinology of the Ministry of

Health of the Republic of Uzbekistan named after Acad. Y.H. Turakulov

Summary

Under the supervision of employees of the Department of Neuroendocrinology and Neurosurgery
of the RSSPMC of Endocrinology of MoH of RUZ in the Republic of Uzbekistan and in the Republic
of Karakalpakstan regarding Cushing’s Syndrome, from 2000 to the present, 163 patients of child-
bearing age are registered. The average age was 27.58 + 3.4 years (17 to 49 years). The duration of
the disease averaged 4.2 + 0.2 years. 20 healthy women of the corresponding age made up the control
group. All female patients with CS registered since 2000 (deceased are not included) were distributed
according to etiology as follows: 1 g. - patients with ACTH-dependent CS— 130 (79.7%), 2 g. - with
ACTH-independent CS - 30 (18.4%) and group 3 - patients with ACTH-ectopic CS - 3 (1.8%).

Before treatment, women with CS in group 1 showed a significant increase in the basal values
of ACTH, cortisol, prolactin against the background of hyperandrogenemia and ovarian failure (p
<0.05). In patients with CS of groups 2 and 3, against the background of a significant increase in basal
values of cortisol, prolactin, hyperandrogenemia (p <0.05), an insignificant decrease in estradiol and
progesterone was observed (p> 0.05).

Patients with CS with surgical treatment in groups 1, 2 after 1 month following the operation
showed normalization of ACTH and cortisol levels, and after 6 months the condition remained almost
the same, p <0.05.

A year after surgical treatment, we established normal levels of blood hormones - ACTH, LH,
FSH, cortisol, prolactin in patients of all three groups.

Key words: cushing’s syndrome, ACTH-dependent, ACTH-independent, ACTH-ectopic, hypo-
thalamic-pituitary-adrenal axis, surgical treatment.

«@YHKIINOHAJIBHOE COCTOAHHUE THITOTAJTAMO-T'HTIIO®U3APHO-
HAAITOYEYHUKOBOU OCH Y OIIEPUPOBAHHBIX )KEHIIIUH C CUHAPOMOM
KYIIWHTA YEPE3 1, 3, 6 MECALEB I[IOCJIE XUPYPI'MYECKOI'O JIEYUEHU S

Xamaumosa 3.10., Upramesna O.b.

ITon pykoBOACTBOM COTPYAHMKOB OTJI€Na HEMpol3HIOKpHHONIOruM U Helpoxupypruu PITIIIMK
suokpuHoNoruu M3 PY3 o Pecrybnuke Y30ekucran u Pecrybnuke KapakanmakcTad mo moBOay
cunapoma Kymmnra, ¢ 2000 roga mo HacTosIee BpeMs 3aperucTpupoBaHo 163 mamnueHTa AeTopoI-
Horo Bo3pacta. Cpennuit Bo3pacT coctaBmi 27,58 + 3,4 rona (ot 17 mo 49 net). JlurensHOCTh 3200-
JieBaHus B cpennemM cocrasuia 4,2 + 0,2 roga. 20 310pOBBIX KEHITUH COOTBETCTBYIOIIETO BO3pacTa
COCTaBWJIM KOHTPOJIbHYIO Ipynny. Bece manuents! xeHckoro nona ¢ CK, 3apeructpupoBaHHBIMU C
2000 roza (ymepiuue He BKIIOUEHBI), ObUIM paclpeieseHbl 0 ATUOIOTHH CIEAYIOMUM oOpa3zoMm: 1
r. - manuenTsl ¢ AKTI-3aBucumoit CS— 130 (79,7%), 2 1. - ¢ AKTT-ne3aBucumoit KC - 30 (18,4%) u
3-it rpynnoii - nanuenTsl ¢ AKTI -axTonunyeckoit KC - 3 (1,8%).

o neyenus y xenmmH ¢ KC B 1-# rpynne HaOm0qa10Ch 3HAYUTENIbHOE YBETUYeHHE 0a3albHbIX
3HaueHnit AKTI, kopTuzona, nmpojakTuHa Ha (OHE TUTIEPAHAPOTCHEMHUH M HEIOCTAaTOYHOCTH SHY-
HUKOB (p <0,05). ¥ marmuenToB ¢ KC rpynm 2 u 3 Ha ¢oHE 3HAYUTEITHLHOTO YBEIMUCHUS Oa3abHbIX
3HAYEHMI KOPTU30Jia, PONAKTHHA, TunepanaporeHemMun (p <0,05) HaOm0qaI0Ch HE3HAYUTETHLHOE
CHIDKEHUE 3cTpaauona u nporecrepona (p> 0,05).

VY nanuentoB ¢ XC ¢ Xupypruueckum JiedeHreM B rpynmnax 1, 2 yepes 1 mecsl nocie onepauuu
orMeuanack Hopmanusanus ypoBHs AKTI u koptu3zona, a yepes 6 Mecs1eB COCTOSHUE OCTaBaJIOCh
MIPaKTUYECKHU TakuM xe, p <0,05.

Yepes ron mocie XUpPypruyeckoro JieUeHUs: Mbl YCTaHOBWIJIM HOPMAJIbHBIA YPOBEHb TOPMOHOB
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kpoBu - AKTT, JII', @CT, kopTu30i1, IPOJIAKTHH y NALMEHTOB BCEX TPEX IPYIII.
KuroueBsie cioBa: cunapom Kymmnra, AKTI-3aBucumerii, AKTI-ne3aBucumbiii, AKTI -akT0-
MUYECKHIA, TUTIOTATIaMO-THITO(U3aPHO-HAAIIOYEYHUKOBAS OCh, XUPYPIHUECKOE JICUCHHE.

«JARROHLIK DAVOLASHDAN KEYIN 1, 3, 6 OYLIK KUSHING SINDROMI BO’LGAN
OPERATSIYA QILINGAN AYOLLARDA GIPOTALAMUS-GIPOFIZ-ADRENAL
O’QNING FUNKTSIONAL HOLATI».

Xalimova Z.Yu., Irgasheva O. B.

O’zbekiston Respublikasi va Qoraqalpog’iston Respublikasida O’zR Sog’ligni saqlash vazirligi
Endokrinologiya RSSPMC Neyroendokrinologiya va neyroxirurgiya bo’limi xodimlarining nazorati
ostida Kushing sindromi bo’yicha 2000 yildan hozirgi kungacha 163 ta tug’ish yoshidagi bemorlar
ro’yxatga olingan. O’rtacha yosh 27,58 + 3,4 yoshni tashkil etdi (17 dan 49 yoshgacha). Kasallikning
davomiyligi o’rtacha 4,2 + 0,2 yilni tashkil etdi. Nazorat guruhini tegishli yoshdagi 20 sog’lom ayol
tashkil etdi. 2000 yildan beri ro’yxatga olingan CS kasalligi bo’lgan ayollarning barchasi (marhumlar
kiritilmaydi) etiologiyaga qarab quyidagicha tagsimlandi: 1 g. - ACTHga bog’liq bo’Igan CS - 130
(79,7%), 2 g. - ACTH mustaqil CS bilan - 30 (18,4%) va 3-guruh - ACTH-ektopik CS bilan og’rigan
bemorlar - 3 (1,8%).

Davolanishdan oldin, 1-guruhdagi CS bilan og’rigan ayollar giperandrogenemiya va tuxumdonlar
etishmovchiligi fonida ACTH, kortizol, prolaktinning bazal qiymatlarining sezilarli darajada
oshganligini ko’rsatdilar (p <0.05). 2 va 3 guruhdagi CS bilan og’rigan bemorlarda kortizol, prolaktin,
giperandrogenemiyaning bazal qiymatlarining sezilarli darajada oshishi fonida (p <0.05), estradiol va
progesteronning ahamiyatsiz pasayishi kuzatildi (0,05-bet).

Jarrohlik yo’li bilan davolangan 1, 2 guruhlardagi CS bilan og’rigan bemorlar operatsiyadan
keyingi 1 oydan keyin ACTH va kortizol darajasining normallashganligini ko’rsatdilar va 6 oydan
keyin ahvoli deyarli 0’zgarmadi, p <0.05.

Jarrohlik davolashdan bir yil o’tgach, biz har uch guruhdagi bemorlarda qon gormonlari - ACTH,
LH, FSH, kortizol, prolaktin miqgdorini anigladik.

Kalit so’zlari: Kushing sindromi, AKTG-bog’liq, AKTG-bog’ligmas, AKTG-ektopik, gipotala-
mus-gipofizar-buyrak usti bezi, jarrohlik davo.

Thematic justification. Back in 1989, Manusharova R.A. was one of the first to provide data on
the functional state of the HPA axis system in 119 women with Cushing’s syndrome in the active
stage, the stage of stable clinical remission, and after total adrenalectomy. It was established that the
most significant changes in the ratio of hormones of the pituitary gland, adrenal glands, and uterus
were found in the active stage of the disease, which lead to the Menstrual disorder as a hypomenstrual
syndrome, polycystic ovarian degeneration and infertility. In a state of stable remission after treat-
ment and after adrenalectomy, it was found that the hypothalamic-pituitary-adrenal relationships are
gradually restored, leading to the restoration of the menstrual cycle and fertility [11].

In 1957 Magiakou MA, Mastorakos G., Webste E. were among the first to show that HPA axis and
the female reproductive system are interconnected and exhibit complex relationships, HPA axis has
a mainly inhibitory effect on the reproductive axis with using corticotropin-releasing hormone
(CRH) and CRH-induced propiomelanocortin peptides that inhibit the secretion of gonadoliberins in
the hypothalamus, and with glucocorticoids that inhibit the secretion of LH, as well as estrogen and
progesterone. Estrogen-targeted tissues, such as the endometrium, are resistant to the gonadal steroid.
These effects of the HPA axis are responsible for the “hypothalamic” amenorrhea of stress, depression
and eating disorders, as well as for hypogonadism due to Cushing’s syndrome . Conversely, estrogens
directly stimulate the CRH gene, contributing to significant hypercorticism and the predominance of
depressive, anxiety and eating disorders in women. It is interesting that some components of the HPA
axis and their receptors are present in reproductive tissues, such as ovarian and endometrial CRH,
can participate in inflammatory processes of the ovary, that is, in ovulation and luteolysis, as well as
in implantation and the menstrual cycle. Finally, hypercorticism in the second half of pregnancy can
be explained by a high level of plasma CRH in the placenta. This hypercorticism causes transient
suppression of the adrenal glands in the postpartum period, which may explain postpartum depression
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and autoimmune phenomena of this period [12].

Then in 1998, Chrousos GP, Torpy DJ, Gold P W. described how the HPA axis exerts a deep,
multi-level inhibitory effect on the female reproductive system. Corticotropin releasing hormone
(CRH) and CRH-induced proopiomelanocortin peptides inhibit the secretion of the hypothalamic
gonadotropin releasing hormone, while glucocorticoids inhibit the production of pituitary LH and
estrogen and progesterone by the ovaries and make target tissue resistant. Thus, the HPA axis is
responsible for “hypothalamic” amenorrhea of stress, which is also observed with melancholic
depression, malnutrition, eating disorders, chronic active alcoholism, chronic excessive physical
exertion and hypogonadism of Cushing’s syndrome [6].

Sexual disorders caused in most cases by the development of hypogonadism induced by
hypercortisolism are detected in 60% of men and 80% of women. In men, spermatogenesis is impaired,
emasculation phenomena are detected with a decrease in the size of the genital organs, a decrease
in libido and potency. In women, the generative function and the menstrual cycle are violated, up to
persistent amenorrhea, primary and secondary infertility [1-5].

Ovarian changes in Cushing’s syndrome are characterized in most cases as involutive-atrophic and
are manifested by moderate sclerosis of the protein coat and cortical layer, a decrease in the number
of primordial follicles. In Cushing’s syndrome, a number of observations reveal sclerocystic ovarian
degeneration, sometimes with a significant increase in their size. The latter suggests the possibility
of a combination of Cushing’s syndrome with polycystic ovary syndrome, which is confirmed to a
certain extent by the nature of changes in the endometrium [6-12].

The restoration of menstrual function in women and potency in men according to the observations
of a number of authors [13, 14] occur in most patients with Cushing’s syndrome already in the first
3 months of remission. Repeated violation of sexual function indicates a relapse of the disease, and
in women, a possible pregnancy. A sharp increase in prolactin levels in the blood does not serve as
a prognostic criterion for the development of ACTH-ZSC relapse, but may indicate pregnancy [15-
18]. Consequently, the normalization of sexual function involves a remission of the disease, while its
repeated violation indicates another relapse of ACTH-ZSC or ACTH-NSK.

All of the above was the reason for the present study.

The objective of the study was to study the functional state of the hypothalamic-pituitary-adrenal
axis (HPA) in operated women patients with CS 1, 3, 6 months after treatment.

Material and research methods. Under the supervision of employees of the Department of
Neuroendocrinology and Neurosurgery of the RSSPMC of Endocrinology of MOH of the Republic
of Uzbekistan and RKK, regarding Cushing’s Syndrome, from 2000 to the present, only 308 patients
with various forms of CS are registered, 95 of them are men and 213 are women. The average age
was 27.58 + 3.4 years (from 17 to 49 years). The duration of the disease averaged 4.2 + 0.2 years.
20 healthy women of the corresponding age made up the control group. Table 1 shows the number
of patients with Cushing’s syndrome in Uzbekistan according to the etiological factor among men
and women, including those who died. As can be seen from table 1, women predominated, which
corresponds to the literature.

Table 1.
The number of patients with Cushing’s syndrome in Uzbekistan by etiological factor among
men and women, including the dead

Types of Cushing’s syndrome Men Women Total
ACTH-ZSC 80 169 249
ACTH-NSK 12 40 52
ACTH-ESK 3 4 7

Total 95 213 308

Note: ACTH-ZSK - ACTH-dependent SK, ACTH-NSK - ACTH independent SK, ACTH-ESK -

ACTH-atropic SK

Next, we divided the patients depending on reproductive age into 2 groups: 1st group of reproductive
age (from 18 to 35) and 2nd group of non-reproductive age <35 years).
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Table 2
The number of patients of reproductive age (age was considered from 18 to 35 years)

Types of Cush- Reproductive age Non-reproductive age
ing’s syndrome men women total men women Total
ACTH-ZSC 57 115 172 11 39 50
ACTH-NSK 7 35 42 2 5 7
ACTH-ESK 3 2 5 0 2 2

Total 67 153 220 13 45 58

To achieve our goals, we selected 153 women of reproductive age who underwent a complete ex-
amination, including general clinical, biochemical studies - a general analysis of blood, urine, blood
sugar, lipid spectrum, blood electrolytes (potassium, sodium, chlorides, blood calcium), radioimmu-
nological hormonal research methods blood (adreno-corticotron hormone (ACTH), prolactin, cortisol,
estradiol, progesterone, free testosterone, small and large samples with dexamethasone, the rhythm
of cortisol secretion), as well as instrumental studies - ECG, X-ray densitometry, ultrasound-genital
organs. All patients underwent magnetic resonance imaging of the pituitary gland (MRI) and com-
puted tomography (CT) scan of the adrenal gland. If necessary, an oral glucose tolerance test was
performed.

According to the treatment, women were distributed as follows: TPA - 45%, AE - 28%, radiation
therapy (RT) -% and drug therapy (MT) - 14%, and combination therapy (CT) - 13%.

All patients with CS received treatment in the Department of Neuroendocrinology and Neuro-
surgery of the RSSPMC of MoH, RUz named after Acad. Y.H. Turakulov. Transnasal pituitary ad-
enomectomy (TPA) was performed primarily in 93 patients, of which secondary - in 15, a total of
108 TPAs (Prof. Powell M.P. (Great Britain, London), Doctor of Medicine Fayzullaev RB Doctor of
Medicine, Makhkamov K.I. and Akbutaev A.M.). Adrenalectomy was performed in only 89 patients,
including 10 patients with ACTH-ZSC (Prof. S. Ismailov).

The data obtained were processed using computer programs Microsoft Excel and STATISTICA 6
(136-140). The significance of differences in quantitative indicators (n> 12) was determined by the
Wilcoxon method for unrelated ranges, to determine the reliability of small samples (n <12), the
non-parametric randomization criterion for Fisher components for independent samples was used,
for qualitative values, the exact Fisher-Irwin criterion was used. Differences between groups were
considered statistically significant at P< 0,05.

The results of the study. According to the classification of the American Association of Endocri-
nologists from 2012, all 153 female patients of childbearing age with CS, registered since 2000 (the
dead are not included), were distributed by etiology as follows: 1 gr. - patients with ACTH-dependent
SC— 115 (75.2%), 2 g. - with ACTH-independent SC - 35 (22.9).

The main goal of treating patients with CS is to achieve remission. Since remission contributes to
a decrease in the total mass of fat, it improves cardiovascular RF. It is proved that the level of K in
the early postoperative period can be a criterion for predicting relapse of CS in the near and distant
periods.

Table 3 shows the activity of the process of hypercorticism in various forms of

the disease in women.

Table 3
Characterization of the condition of sick patients of fertile age with CS according to the
register (n = 153)

Types of Cushing’s syndrome Active stage remission total
ACTH -ZSK 42 73 115
ACTH-NSK 5 30 35
ACTH-ESK 1 1 2

Total 48 105 153

Table 4 presents the functional state of the HPA axis, the levels of ACTH, cortisol and other plasma
hormones in the operated patients before surgery and after 1, 3, 6 months following the treatment.

Thus, the analysis of hormonal parameters in patients with CS at the time of diagnosis of the dis-
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ease in patients with ACTH-ZSK revealed the following: ACTH varied from 31.8 to 82.4 ng / ml and
averaged 57.1 £ 2.99 pg / ml, indicating the apparent presence of ACTH-ZSK. It should be noted that
a significant (p <0.01) increase in the level of ACTH was found in all 115 patients with ACTH-ZSK
(82.4 £ 4.28), which dictated to us the need for additional visualization methods in order to search
for an ectopic focus hypersecretion of ACTH. In patients with ACTH — NSK, ACTH levels remained
normal or low and averaged 31.8 +£0.52 pg / ml.

Table 4 presents the functional state of the HPA axis, the levels of ACTH, cortisol and other plasma
hormones in the operated patients before surgery and after 1, 3, 6 months following the treatment.

Table 4
Functional state of the HPA axis, levels of ACTH, cortisol and other plasma hormones in
operated women of childbearing age before surgery and 1, 3, 6 months after treatment

Functional state of HPA axis
Groups Indicators
Before operation | After 1 month After 3 months After 6 months
ACTH 82,4+4,3% 47,945,5% 52,6+4,3 42.243,7*
Cortisol, 934,4+8,3* 436,7+21,3* 723,4+18,3* 545,6+18,7*
1 group Estradiol 0,14+0,02 * 0,34+0,06 * 0,44+0,04 1,4+0,03
N=115 Progesterone 1,5+0,03 * 8,8+0,02 * 12,5+0,03 31,9+0,04
Prolactin 17,6 £0,5 4,6 £0,3 3,8 +0,3 3,6 £0,4
Fr. T 6,3+0,2* 4,2+0,3* 2,1+0,3* 0,2+0,04
ACTH 51,8 £0,5 43,4443 * 46,14£3,2 * 47,94+4,6*
Cortisol 846,5+14,6* 439,8+19,9* 327,6+16,3* 322,1+17,3*
2 group Estradiol 0,11£0,02* 0,37+0,06 0,35+0,04 1,1+0,03
N=35 Progesterone 6,4+0,2* 10,6+0,3 13,9+0,7 27,6%0,6
Prolactin 14,8 £0,8 4,8 £0,6 3,4+0,6 3,2 40,3
Fr. T 7,3+0,3* 2,2+0,6%* 0,8+0,04* 0,2+0,05
ACTH pg/ ml - up to 50 pg / ml 21,4+0,3
Cortisol - from 250 tq 720 nmol /I in 2722423
Control the morning KOHTPOJIb
Estradiol, nmol / L 1,3+0,3
Progesterone, nmol / L 24,5 £3,2
Prolactin, ng / ml 4,2 £0,4
free testosterone, pg/ml 0,3+0,02

Note: * significance of differences compared with data before treatment, where * is P <0.05 differ-
ence with control, in dynamics, Fr. T - free testosterone

As can be seen from table 4, before treatment in women with CS in the 1st group, a significant
increase in basal values of ACTH, cortisol, prolactin was observed against the background of hyper-
androgenemia and ovarian failure (p <0.05). In patients with group 2 CS, against the background of a
significant increase in basal values of cortisol (normal 250-720 nmol / 1), prolactin (normal up to 5.7
ng / ml), hyperandrogenemia (normal 0.14-6.3 pg / ml), (p <0.05) there was an unreliable decrease in
estradiol and progesterone (p> 0.05).

Thus, the analysis of hormonal parameters in patients with CS at the time of diagnosis of the dis-
ease in patients with ACTH-ZSK revealed the following: ACTH varied from 31.8 to 82.4 ng / ml and
averaged 57.1 £ 2.99 pg / ml, indicating the apparent presence of ACTH-ZSK. It should be noted that
a significant (p <0.01) increase in the level of ACTH was found in all 115 patients with ACTH-ZSK
(82.4 £ 4.28), which dictated to us the need for additional visualization methods in order to search
for an ectopic focus hypersecretion of ACTH. In patients with ACTH — NSK, ACTH levels remained
normal or low and averaged 31.8 £ 0.52 pg / ml.
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Table 3

Functional state of the HPA axis, levels of ACTH, cortisol and other plasma hormones in
operated women of childbearing age before surgery and 1, 3, 6 months after treatment

Indicat Functional state of HPA axis
ndicators
Groups Befor.e OPEra- | A fter 1 month | After 3 months After 6
tion months
ACTH 82,444 3* 47,945,5% 52,6+4,3 42.2+3,7*
Cortisol 034,4+8,3* 436,7+21,3* 723,4+18,3* | 545,6+18,7*
1 group Estradiol 0,14+0,02 * 0,34+0,06 * 0,44+0,04 1,4+0,03
N=115 Progesterone 1,5+0,03 * 8,8+0,02 * 12,5+0,03 31,9+0,04
Prolactin 17,6 £0,5 4,6 £0,3 3,8 +£0,3 3,6 £0,4
Cs. T 6,3+0,2%* 4,2+0,3* 2,1+0,3* 0,2+0,04
ACTH 51,8 £0,5 43,4443 * 46,1+£3,2 * 47,94+4,6*
Cortisol 846,5t14,6* 439,8+19,9* 327,6£16,3* | 322,1+17,3*
2 group Estradiol 0,11+0,02* 0,37+0,06 0,35+0,04 1,1£0,03
N=35 Progesterone 6,4+0,2* 10,6+0,3 13,9+0,7 27,6+0,6
Prolactin 14,8 +£0,8 4.8 £0,6 3,4 +0,6 3,2+0,3
Fr. T 7,3+0,3* 2,2+0,6* 0,8+0,04* 0,2+0,05
ACTH pg/ ml - up to 50 pg / ml 21,4 +0,3
Cortisol i from 250 tq 720 nmol / 2722423
in the morning control
control Estradiol, nmol / L 1,3 +£0,3
Progesterone, nmol / L 24,5 £3.2
Prolactin, ng / ml 4,2 +0.4
free testosterone, pg/ml 0,3+0,02

Note: * significance of differences compared with data before treatment, where * is P <0.05 differ-
ence with control, in dynamics, Fr. T - free testosterone

According to international standards, we investigated the rhythm of secretion of blood cortisol (C)
and daily urine cortisol (DUC). In patients with ACTH - ZSK, despite significantly elevated levels
of C, the rhythm of its secretion was maintained throughout the day, tending to decrease in the eve-
ning. At the same time, patients with adrenal or ectopic hypercorticism had an irregular rhythm with
significantly high (p <0.01) C values at 18:00 - 1185 + 67.8 nmol / L and 1132 4+ 54.8 nmol / L and at
23:00 - 970.7 £ 27.3 and 1482 £ 46.9 nmol / L, respectively, compared with pituitary CS.

Against the background of Large sample with dexamethasone (BPD), blood cortisol levels in
patients with ACTH - ZSk were suppressed by 61.3%, ACTH-NSA - 39.2 and ACTH-ESA 33.3%,
that is, in patients of the last two groups there was no sufficient suppression of cortisol level, which
indicates the presence of an autonomous focus of hypersecretion of cortisol or ACTH, the search for
which we conducted in our subsequent stages of work.

So, we established hyperandrogenism and hypercortisolemia in all patients before treatment.

Next, we studied the functional state of the HPA axis, the levels of ACTH and plasma cortisol in
the operated patients 1, 3, 6 months after treatment.

In patients of group 1, 1 month after TPA, normalization of ACTH, cortisol, prolactin, estradiol,
progesterone and free testosterone levels in plasma was observed, and after 6 months this condition
persisted, p <0.05.

In patients of group 2, 1 month after AE, normalization of ACTH, cortisol, prolactin, estradiol,
progesterone and free testosterone levels in plasma was observed, and after 6 months the condition
remained almost the same, p <0.05.

A year after surgical treatment, we also monitored the levels of blood hormones - LH, FSH, ACTH,
cortisol, prolactin in patients in 2 groups.

A year after the operation, 2x from the 2nd group became pregnant. A year after transnasal hy-
pophysectomy, 30 women out of 128 (23.07%) with ACTH-ZSK became pregnant by independence,
which indicated the achievement of stable remission, while 13.7 (%) developed relapse. Of the 128
patients, 54 (%), in order to avoid provoking a relapse, SK refrained from planning pregnancy and
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were on COCs. In 10 (%) with normal levels of cortisol (101.2 + 535.7 ng / mmol), the absence of
clinical symptoms of relapse, as well as regular menstruation, pregnancy did not occur.

It was established that in 73 (63.4%) women with ACTH-ZSK, remission was achieved, in 42
(36.6%) patients in general, remission was not achieved. A high frequency of remission was found in
patients with ACTH-NSK, which amounted to 30 (85.7%) cases, and only in 2 cases a relapse of the
disease developed due to an unfavorable outcome with the development of metastases after surgery
for adrenal carcinoma.

Kak As evidenced by the research results of Narimova G.D., in 2018, remission was achieved in
71% of patients with CS in the Republic of Uzbekistan. Moreover, the smallest remission was ob-
served in patients with ACTH — ZSK and amounted to 65.3%, which is consistent with the literature.
(Halimova Z.Yu., Narimova G.D., Kurbaniyazova G. Reproductive health of women with Cushing’s
syndrome // Therapeutic Journal of Uzbekistan. - Tashkent, 2014. - No. 4. - P. 194.)

Summing up our study, I would like to emphasize that out of 115 patients with ACTH-ZSK, re-
mission after (TPA) was achieved in 73 (63.4%) patients, in 16.7% of them developed relapse, in 42
(36.5 %) remission is not achieved. Of the 35 women with ACTH-NSK, remission was achieved in
30 (85.7%) individuals after AE, and 5 (14.3%) did not achieve remission.

The discussion of the results. As you know, the goals of treatment for a patient with CS are remis-
sion of hypercorticism, adequate treatment of concomitant diseases, restoration of the hypothalam-
ic-pituitary-adrenal axis, preservation of fertility and pituitary gland function, as well as improvement
of visual disturbances in cases of macroadenomas with suprasellar growth. Transsphenoidal pituitary
surgery is the main treatment option in most cases, even with macroadenomas with a low probability
of remission. In cases of surgical failure, another subsequent operation on the pituitary gland may be
indicated in cases with a persistent tumor during post-surgical magnetic resonance imaging (MRI)
and / or analysis of the pathology of adrenocorticotropic hormone-positive (ACTH +) positive pi-
tuitary adenoma in the first procedure. Medical treatment, radiation therapy, and adrenalectomy are
other options when transsphenoid pituitary surgery does not help. There are several treatment options,
although cabergoline and ketoconazole are most often used individually or in combination. Various
therapeutic approaches are often necessary on an individual basis, both before and especially after
surgery, and they must be individualized.

Conclusions. 1) The reproductive status of women with ACTH-ZSK is characterized by a signif-
icant increase in basal levels of ACTH, cortisol and prolactin against the background of hyperandro-
genemia and ovarian failure compared with healthy ones (p <0.05).

2) In patients with ACTH-NSCA, endogenous hypercorticism was accompanied not only by hy-
perprolactinemia, hyperandrogenemia (p <0.05), but also by a significant decrease in estradiol and
progesterone p <0.01.

3) After TPA, clinical and biochemical remission was achieved in 73 (63.4%), of which 1 year
after surgery, pregnancy alone occurred in 11 (7.1%). With normal menstrual cycles and levels of
ACTH, cortisol and sex steroids, the planned pregnancy was unsuccessful.

4) Restoring reproductive function and pregnancy in women with CS can serve as a sensitive
marker of disease remission.

Bibliography

1. Vetshev P. S., Ippolitov L. 1., Vetshev S. P.- Controversial issues and negative trends in the
diagnosis and surgical treatment of accidentally detected adrenal tumors // Surgery. 2015. - No. 6.
-S.11-25.

2. Kalinin A. P., Maistrenko N. A., Vetshev P. S. / Surgical endocrinology // Guide for doctors. //
St. Petersburg: Peter, 2014.

3. Halimova Z.Yu., Narimova GD, Kurbaniyazova G. Reproductive health of women with Cush-
ing’s syndrome // Therapeutic Journal of Uzbekistan. - Tashkent, 2014. - No. 4. - P. 194.

4. Abraham SB', Abel BS, Rubino D/.A direct comparison of quality of life in obese and Cush-
ing’s syndrome patients. //Eur J Endocrinol. 2013 Apr 15;168(5):787-93. doi: 10.1530/EJE-12-1078.
Print 2013 May.

5. Badia X!, Valassi E, Roset M Disease-specific quality of life evaluation and its determinants
in Cushing’s syndrome: what have we learnt?//Pituitary. 2014 Apr;17(2):187-95. doi: 10.1007/
s11102-013-0484-2.

6. Chouros G P, Torpy D J, Gold P W.Interactions Between the Hypothalamic-Pituitary-Adrenal

2021 | Ne2 | 31



Axis and the Female Reproductive System: Clinical Implications //Ann Intern Med, 129 (3), 229-
40 1998 Aug 1;PMID: 9696732;DOI: 10.7326/0003-4819-129-3-199808010-00012

7.ECrespo I, Valassi E!, Santos A!, / Health-related quality of life in pituitary diseases.// Endocri-
nol Metab Clin North Am. 2015 Mar;44(1):161-70. doi: 10.1016/j.ec1.2014.10.013. Epub 2014 Nov
4.

8.Grossman A.B./Clinical Endocrinology//UK, 2009, 556 paes

9.Keil MF'. /Quality of life and other outcomes in children treated for Cushing syndrome.//J Clin
Endocrinol Metab. 2013 Jul;98(7):2667-78. doi: 10.1210/j¢.2013-1123. Epub 2013 May 2.

10.Khalimova Z.Yu., Grossman A.B., Powell M.P., Corbonitz M., Cudlip S.A., Gilkes K.E, Pankiv
V.1., Narimova .Dj., Urmanova Yu.M.,“The frequency of reproductive disorders in women with
ACTH-depend Cushing Syndrome in the Republic of Uzbekistan (RUz) , Tashkent-city and Re-
public of Karakalpakstan (RKK)..”// 5" ENEA (European Neuroendocrine Association) Workshop
Hyperprolactinemia and other endocrine causes of infertility, September 7-9, 2017, Sankt-Petersburg,
Russia, Abstract Book, ID P06-14

11.Manusharova R A [Article in Russian] [Disorders of Hypothalamico-Pituitary Regulation of
Adrenal and Ovarian Function in Women Suffering From Itsenko-Cushing Disease] //Vrach Delo, (2),
24-7 Feb 1989PMID: 2711656

12.Magiakou, M. A., Mastorakos, G., Webster, E. & Chrousos, G. P. The hypothalamic-pituitary-
adrenal axis and the female reproductive system. Ann NY 1997, Acad Sci., 816, 42-56.

13.Nelson LM!, Forsythe A, McLeod L, /Psychometric evaluation of the Cushing’s Quali-
ty-of-Life questionnaire.//Patient. 2013;6(2):113-24. doi: 10.1007/s40271-013-0012-5.

14. Neychev V!, Steinberg SM?, Yang L. /Long-Term Outcome of Bilateral Laparoscopic Adre-
nalectomy Measured by Disease-Specific Questionnaire in a Unique Group of Patients with Cush-
ing’s Syndrome.// Ann Surg Oncol. 2015 Dec;22 Suppl 3:S699-706. doi: 10.1245/s10434-015-4605-
1. Epub 2015 May 13.

15.Santos A', Crespo I, Aulinas A, /Quality of life in Cushing’s syndrome. //Pituitary. 2015
Apr;18(2):195-200. doi: 10.1007/s11102-015-0640-y.

16.Tiemensma J', Depaoli S?, Felt JM2. /Using subscales when scorinthe Cushing’s quality of
life questionnaire// Eur J Endocrinol. 2016 Jan;174(1):33-40. doi: 10.1530/EJE-15-0640. Epub 2015
Oct 2.

17.Tritos NA, Biller BM, Swearingen B. /Management of Cushing‘s syndrome. //Nat Rev Endo-
crinol. 2011;7:279-289

18. Papoian V, Biller BM, Webb SM, /Patients perception on clinical outcome and quality of life
after a diagnosis of Cushing Syndrome//Endocr Pract. 2016 Jan;22(1):51-67.

19.Roset M!, Badia X, Forsythe A, /Mapping CushingQoL scores onto SF-6D utility values in
patients with Cushing’ssyndrome.//Patient. 2013;6(2):103-11. doi: 10.1007/s40271-013-0010-7.

32 | Ne2 | 2021



EFFECT OF RADIATION THERAPY ON HORMONAL STATUS IN PATIENTS WITH
ACROMEGALY DEPENDING ON AGE

Khalimova Zamira Yusupovna, Issaeva Saodat Saydullaevna
Republican Specialized Scientific and Practical Medical

Center of Endocrinology named after academician

Y.H. Turakulov of the Ministry of Health, Republic of Uzbekistan, Tashkent

Aim of the study. To assess the effect of radiation therapy on hormonal status in patients with
acromegaly, depending on age.

Materials and methods. The object of the study is 94 patients with somatotropic hypertension who
received RT. The analysis of the peculiarities of the distribution of patients by age groups showed that
the age of 83% of the examined was from 30 to 59 years. The most numerous was the age group 30-44
years old (46,8%), which included 14,9% of men and 31,9% of women. The proportion of women of
reproductive age was significantly higher than that of men (37,2 and 19,2%, respectively).

Results and discussion. In all patients with newly diagnosed acromegaly, the concentration of GH
and IGF-1 exceeded the permissible reference values corresponding to age. Analysis of changes in
hormonal parameters under the influence of RT in dynamics revealed after RT a tendency towards
normalization of hormonal metabolism in patients of all four groups. In general, in the post-radiation
period, regardless of the age, taking into account their age, according to the level of GH, remission
was achieved in 57,4% of patients, which was increased with increasing age (p = 0,01), and according
to the level of IGF-1, 52% of patients (p = 0,05).

The greatest efficiency of RT was established at the age of 60-74 years in females, the duration
of acromegaly from 6 to 10 years or more, which was confirmed by the high frequency of achieving
remission (83,3%).

Key words: acromegaly, radiation therapy, growth hormone, IGF-1, age.

BJIMSTHUE JIYUEBOU TEPAIIUA HA TOPMOHAJIBHBINA CTATYCA Y BOJBHBIX C
AKPOMETAJIMEHN B 3ABUCUMOCTHU OT BO3PACTA

XanumoBa 3amupa IOcynoBna, Uccaea Caonar CaiinyiiiaeBHa.

Ilenb uccneoosanusa. OueHNTH BIUSHUE JTy4€BOM TEpary Ha TOPMOHAJIbHBIN cTaryca y O0JbHBIX
C aKpoMeraiueil B 3aBUCUMOCTH OT BO3pacTa.

Mamepuanst u memoosi. OGHEKTOM UCCIETOBAHUS ABISAIOTCA 94 OONBHBIE C COMATOTPOIHBIMU
AT, nonyuasmue JIT. Ananu3 ocobeHHOCTEH pacnpeneneHus OOJBHBIX MO BO3PACTHBIM I'pYyIMIIaM
mokasai, 4to Bo3pact 83% obcnenoBanHbIx ObLT 0T 30 10 59 net. CaMoii MHOTOYMCIICHHON OKa3a-
nack Bo3pactHas rpymnmna 30-44 ner (46,8%), B kotopyto Bouutn 14,9% mysxuun u 31,9% >xeHuiuH.
Jlo71s1 sKeHIIUMH penpoayKTUBHOTO BO3pacTa Obula 3HaYMMO Oosblieil, yem myxuuH (37,2 u 19,2%
COOTBETCTBEHHO).

Pezynomamul u oocysycoenue. Y BCeX NAIUEHTOB C BIIEPBHIC BBISBICHHON aKpOMEraJnel KOH-
uenrpanust CTI' u UDP-1 npespimana gomyctumMble pedepeHCHbIE 3HaY€HUs,, COOTBETCTBYIOIINE
BO3pacTy. AHaIU3 U3MEHEHHUS TOPMOHANBHBIX MOKa3aTesnei nox BiausaueM JIT B TuHaAMKKe BBISIBUII
nocie JIT TeHaeHnrIo K HOpManu3alud TOPMOHAIBHOTO OOMEHA Y MAIMeHTOB BCEX YETHIPEX TPYIIIL
B 1nienom B mocTiry4eBoM nepuojie He3aBUCUMO OT JaBHOCTH € YYETOM MX Bo3pacta 1o yposHio CTT
nocTUIIU peMuccuu y 57,4% OonbHBIX, KOTOPBIN ObLT yBEIHYEH C yBenuueHueM Bo3pacra (p=0,01),
a o yposHto UDP-1 - 52% Gonpubix (p=0,05).

Ycranosiena Haubonbias 3gpdexktuBHocTh JIT B Bo3pacte 60-74 set y JuIl ®KEHCKOTO I10J1a, Mpo-
JOJDKUTENLHOCTBIO akpoMeraiiny ot 6 1o 10 siet u Oosnee, KOTOpas MOATBEPKAaIaCh BEICOKON 4acTo-
TOM noctuxkeHus: pemuccuu (83,3%).

KuroueBble cjioBa: akpomeranus, JiydeBasi Tepamnusi, ropmoHa pocra, UOP-1, Bo3pacr.
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AKPOMETAJIUAJIA BEMOPIAPIA HYP TEPAIIUSHU EINTA BOFJIUK XOJIJIA
I'OPMOHAJI CTATYCI'A TABCUPHU

Xanumosa 3amupa FOcynoBna, Uccaesa Caonar Caiiny/uiaeBHa.

Taokuxom maxcadu: Axpomeranusian 6eMoprapia Hyp TepanusHu €mra OOFIUK X0Jaa TOpMO-
HaJI cTarycra TabCUPUHH Oaxosarl.

Mamepuan éa ycayonap: Tekmupys 00beKTH CH(aTHIa Hyp TEpAHs OJIraH COMaTOTPON TUodus3
angeHomanu 94 6emop onuHau. TeKIKUPYB HATWXKATapy IIYHHU KYPCATAUKH, TEKITUPUITaH beMopiap-
HuHT 83%mu 30 gan 59 €mrava O6ynrannap Tamkuia KWIAA. DHT KYI COHJIM rypyx cudaruna 30-44
émrava (46,8%) O6emopnap rypyxu anuknanau (14,9% spkakiap Ba 31,9% aénnap). PenponykTus
émnary aémuiap spkakiapra Hucoaran kyn yupaau (37,2% Ba 19,2% Moc paBuia).

Hamuowcanap eéa myxokama: SIHTM aHUKIAQHTaH aKpOMETAIMSUIM OEMOpPJIapHUHI XaMMacHa
YCcHIl rOpMOHM Ba MHCYJIMHTA YXIIam ycuin oMmin-1 pedeperc Mukaopu €mra 60FIUK X0i1a I0KOo-
pu 6ynran. Hyp Tepamusi TabCcUpy OCTHAA TOPMOHAJ KYpCaTKUYapHU TEKIIUPUII HaTWXKalapuaaH
aHUKJIaHJIMKH, HYp TepanusjaH KeiuH 4ta €émra OOFIMK rypyxJap/ia ropMOHal ajJMalluHyB HOP-
Maiamrad. Hyp Tepanusian keHUHIM 1aBpja KacauluK JaBOMMUIMIUIAaH KaTbuil Hazap émra 0of-
JMK XOJNAa YCHUIIl TOPMOHU MHUKAOpH OVitnua pemuccus 57,4% (p=0,01), uncynuHra yxmami ycurr
ommiu-1 mMuknopu 3ca 52%(p=0,05) 6emopnapaa 6emop €mu KarTajdamuimy ounan omud Oopau.
AWTHUII MyMKUHKH, HYp TEPAIUSHUHT HT KYII CMapaJopJIMry akpoMeranus gaBoMuinuru 6-10 iun
Ba yHJaH Kyn O0ynran 60-74 émaru aéniap/ia aHMKJIaH 1 Ba Oy peMUCCHATa SPULIUIIHUHT KYTUTUTH
(83,3%) Ounan TacaUKIAHIH.

Kanum cyznap: akpomerayusi, Hyp Tepanusi, yCUIll TOPMOHHM, HHCYJIUHTA YXIIAL YCUII OMHU-
au-1, €.

Introduction. Currently, acromegaly treatments include surgical, drug and radiation treatments
[7]. The use of the main methods of treatment (endonasal transsphenoid adenomectomy, primary and
secondary drug therapy, stereotactic radiosurgery) increases the quality and duration of patients’ life
[9].

Despite the fact that medical and surgical therapy is effective in controlling acromegaly, RT is
still offered as a valuable choice as a treatment for pituitary adenomas, to achieve remission at the
hormonal level, and to control tumor mass [5, 11] in patients with acromegaly [6]. RT is performed in
patients with an inoperable tumor, unacceptable hormone levels despite surgical and drug therapy, or
progressive tumor growth [2, 7, 8]. Modern radiation therapy includes a complex delivery of ionizing
radiation into the target tissue [1, 3, 8]. In the majority of published studies, with conventional RT,
tumor growth control is achieved in 85-95% of cases, lowering GH levels by less than 5 ng / ml in
almost 80% of cases 10—15 years after RT [4, 7, 10].

In a large retrospective group of 656 patients with acromegaly who received conventional RT by
irradiation of the pituitary gland, patients who achieved the target GH level (<2,5 ng / ml) were 22%
after 2 years, 36% after 5 years, 60% after 10 years and 74 % after 15 years [12].

Thus, RT is a highly effective method of treating patients with persistent active acromegaly after
surgery and / or during conservative therapy.

Purpose of the study. To assess the effect of radiation therapy on hormonal status in patients with
acromegaly, depending on age.

Materials and methods. The object of the study is 94 patients with somatotropic hypertension who
received RT. All patients received traditional gamma therapy of the hypothalamic-pituitary region by
a multi-field-convergent method in a total dose of 45-60 gray in 20-25 fractions every other day, only
2 patients received SRS cyberknife dose 45 gray.

The duration of the disease averaged 9,2 +7,8 years. The follow-up period after RT was on average
7,36%8,1 years.

To achieve these goals, patients were analyzed by age and divided into groups according to the
WHO classification (1982) (Table 1).

The analysis of the peculiarities of the distribution of patients by age groups showed that the age
of 83% of the examined was from 30 to 59 years. The most numerous was the age group 30-44 years
old (46,8%), which included 14,9% of men and 31,9% of women. The proportion of women of repro-
ductive age was significantly higher than that of men (37,2 and 19,2%, respectively).
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Table 1. Age-sex distribution of patients with acromegaly

Age Men, n=26 Women, n=68 All, n=94
Abc % AbC % AbC %
16-29 4 4.3 5 5,3 9 9,6
30-44 14 14,9 30 31,9 44 46,8
45-59 7 7,4 27 28,7 34 36,2
60-74 1 1,1 6 6,4 7 7,5
All 26 27,7 68 72,3 94 100

Attention 1s drawn to the progressive decline in the sample of the number of men over 61 and
women over 70. Such features can be explained by the development by this age of complications of
acromegaly, which are the cause of premature mortality, as well as lower population survival rate and
aggressive course of acromegaly in men [12].

The peak of the manifestation of acromegaly in the general sample was at the most working age
in men and women (30-44 years). This testifies to the undoubted social significance of this problem.

All patients underwent a comprehensive examination, including examination by a neuroendocri-
nologist, neurosurgeon, radiologist and ophthalmologist. General clinical studies were carried out;
hormonal studies (study of the basal level of hormones of the pituitary gland and peripheral glands);
neuroimaging studies (computed tomography and magnetic resonance imaging of the hypothalam-
ic-pituitary region); neuro-ophthalmological studies (visual acuity, fundus and visual field).

The research materials were subjected to statistical processing using the methods of parametric
and nonparametric analysis. Systematization of initial information and visualization results obtained
in Microsoft office Excel 2010 tables. Data analysis was carried out using a package of applied pro-
grams. Statistical analysis was carried out using the free statistical software “MINITAB” version
14.2.1 and “IBM SPSS Statistics 23”.

The median (Me), the 1st and 3rd quartiles (Q1 and Q3) were used as the parameters of the dis-
tributions of quantitative features; in the case of their normal distributions, the mean and standard
deviations were used; for binary features - absolute and relative frequencies. The Mann-Whitney
method was used to compare independent groups by quantitative criteria, and the Wilcoxon test for
related groups. To analyze the relationship of qualitative features, a nonparametric McNemar analysis
was used.

Results and discussion. The analysis of the results on the effectiveness of radiation therapy in
acromegaly, depending on the age of patients in 94 patients.

The time from the moment of manifestation of the first symptoms of the disease in the form of a
change in the size of the limbs, the appearance of puffiness, changes in the facial skeleton, noticed by
the patient before the diagnosis was on average 3,6+2,7 years with a spread of 1 (the diagnosis was
made per year, when the patient suspected him) until the age of 16.

Table 2. Dynamics of growth hormone and IGF-1 during RT, depending on age

Groups 1st age group, | 2st age group, | 3rd age group, | 4st age group,
n=9 n=44 n=34 n=7
Hormones

GH Before RT 64+24.,4 79,7+51,3 68,8+44.,4 61,2+36,8

(Mme/L) |  After RT 22,5+20,7 11,314 11,3+12,2 14,3+15,6
P 0,008 0,001 0,001 0,018

IGF-1 Before RT 708+216,9 867,9+272 854,6+275,5 917+315

(ng/ml) After RT 346+166,7 233,6£121,7 232,3+108,2 315,5£172
P 0,021 0,001 0,001 0,018

Note: p is the level of statistical significance of differences in relation to before and after radiation
therapy.

In all patients with newly diagnosed acromegaly, the concentration of GH and IGF-1 exceeded the
permissible reference values corresponding to age. As described above, the dynamics of changes in
hormones - GH and IGF-1 - were assessed before radiation therapy and after RT, depending on age.

The results of the analysis of hormonal parameters depending on age are presented in Table 2.

Analysis of changes in hormonal parameters under the influence of RT in dynamics revealed after
RT a tendency towards normalization of hormonal metabolism in patients of all four groups. As the
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data in Table 2 show, the highest level of growth hormone content in the pre-radiation period occurred
in the age period from 30 to 44 years and amounted to 79,7+51,3 mMe/L, followed by a relatively
gradual decrease with increasing age: from 45 to 59 years — 68,8+44,4 mMe/L and from 60 to 69 years
old 61,2+36,8 mMe/L. After RT, this indicator was almost equally suppressed in all age groups. But at
the same time, a significant decrease in GH fell on the II and III age groups and their average levels
were 11,314 mMe/L and 11,3+12,2 mMe/L, respectively (p=0,001). In groups I and IV, the decrease
in the GH level was 22,5+20,7 mMe/L and 14,3+15,6 mMe/L (p=0,008 and p=0,018), respectively.

The highest IGF-1 level before RT was found in the IV age group from 60 to 79 years old - 9174315
ng/ml and after RT IGF-1 decreased 3 times and amounted to 315,5+172 ng/ml (p = 0,018) ...

In the age group from 45 to 59 years, the average IGF-1 level was 854,6+275,5 ng/ml, after RT
there was a significant decrease up to 3,7 times and was 232,3+108,2 ng/ml (p=0,001). A significant
decrease in the mean level of IGF-1 was found in age group II, before RT it was 867,9+272 ng/ml and
decreased to 233,6+121,7 ng/ml (p=0,001).

According to the results of the study, the level of GH before RT was increased in all patients.
Decrease in the level of GH after RT in patients in age group I showed no suppression in 44,4% of
patients (on average, 41,1+34,5 mMe/L, p=0,07; Fig. 1). Suppressed, but not to normal in 33,3%
of patients (p=0,1). In fact, in patients of age group I, biochemical remission was achieved only in
22,2% of patients, as evidenced by the average levels of GH, which amounted to 1,2+1,14 mMe/L
(p=0,12). At the age of 30 to 44 years, it was not suppressed and suppressed, but not to the norm, in
22,7% of patients, with an average level of GH of 12,8+7,8 mMe/L (p=0,03 and p=0,005, respective-
ly) achieved remission of 54,6% (p=0,001). In age group III, after RT, GH did not suppress in 20,6%
of patients (p=0,03) and was reduced, but not to the norm in 23,5% of patients (p=0,01). It should be
noted that in this age group, a decrease in the level of GH to target values reached 55,9% of patients
(p=0,001). At the age of 60 to 74 years, the level of GH was not suppressed in 14,3% of patients
(p=0,1) and was reduced, but not to the norm, in 28,6% of patients (p=0,04), remission was achieved
57,1% (p=0,01).

normal
supressed nof...

1st age group unsupressed

2st age group

3rd age group
4st age group

Fig. 1. Normalization of pituitary growth hormone levels during radiation therapy in different
age groups

As shown by the results in the post-radiation period, the cases of achieving the target values of the
level of GH increased with increasing age, 22,2%, 54,6%, 55,9% and 57,1%, respectively.

It is known that an important criterion for achieving remission in acromegaly is the normalization
of the IGF-1 level to the appropriate age norm. Thus, the results of the analysis in age group I showed
the absence of suppression of IGF-1 in 55,6% of patients (p=0,10) and in 44,4% there was a decrease
to age norms (p=0,05). In age group II — 56,8% vs 43,2% (p=0,001); in group III — 38,2% (p=0,005)
and 61,8% (p=0,001); in age group IV 28,6% and 71,4% (p=0,10 and p=0,05), respectively.
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In general, in the post-radiation period, regardless of the age, taking into account their age, ac-
cording to the level of GH, remission was achieved in 57,4% of patients, which was increased with
increasing age (p=0,01), and according to the level of IGF-1, 52% of patients (p=0,05).

100
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20 normal

normal
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group group 3rd age 4st age
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Fig. 2. Normalization of IGF-1 level against the background of RT in different age groups

At the same time, a weak negative correlation according to Pearson was revealed between the age
of patients and the level of GH (r=-0,2; p=0,01) and the level of IGF-1 (r=-0,12; p=0,01; Fig. 3).
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Fig. 3. Correlation analysis between: age-GH, age-1GF-1, age-pituitary gland volume

The studies, the dynamics of the hormonal status of patients before and after radiation therapy,
make it possible not only to assess the effectiveness of radiation therapy in general, but also to deter-
mine the tactics of further management of patients with acromegaly.

As shown by the results of the study, the use of radiation therapy leads to a significant decrease
in the level of growth hormone, IGF-1 and a decrease in the size of the growth hormone in all age
periods. In the age period from 30 to 59 years, a significant improvement in the results was observed
in the long term after RT (p=0,001) (Fig. 3).

Interesting data were obtained in the study of complications after radiation therapy. The results of
the analysis show that the incidence of complications after radiation therapy varies in different age
groups. The most common complication of acromegaly after RT was secondary hypothyroidism.
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Thus, in age group I before radiation therapy, the frequency of secondary hypothyroidism was 33,3%,
and after radiation therapy, their number increased to 55,6%, in group II, 13,6% and 63,6%; in group
III before radiation therapy 23,5% and 76,5%; and in group IV, 42,8% and 85,7%, respectively, also
the highest rate of secondary hypothyroidism developed precisely in old age. Hypogonadotropic hy-
pogonadism at the age of 16-29 years before RT was not detected, after RT it was detected in 55,6%
of patients. At the age of 30-44 years it was found in 31,8% of patients before and in 47,7% after RT.
In group 111, 38,2 and 52,9%. In group IV, before and after radiation therapy, the same frequency was
observed —71,4%. This is explained by the fact that the long-term effect of RT and in this age segment
in persons of both sexes is involutive changes in the gonads.

The decrease in the adrenocorticotrophic function of the pituitary gland in group I before RT was
22,2%, after RT it increased to 33,3%. The highest rate was found in patients aged 45-59 years after
RT (38,2%). The incidence of hyperprolactinemia after RT in all groups was increased and amounted
to 22,2%, 31,8%, 41,2% and 14,3% in groups 1, 11, 111, and IV, respectively.

Hypopituitarism is the most common late complication of radiation therapy. In group I, it was not
detected before RT, after RT it was observed in 44,4% of patients. At the age of 30-44 years before
RT, it was revealed in 4,6% of patients and after RT, there was an almost 12,8 one-time increase in
this indicator, in the age group 45-59 years, hypopituitarism before and after RT was detected in 5.9%
and 58,8 % of patients, respectively, in group I1I, no cases of hypopituitarism were detected, and after
RT, it was detected in 71,4% of patients.

Empty sella syndrome was detected after RT in age groups I, 11, III, and IV, 11,1%, 13,6%, 17,7%
and 14,3%, respectively.

Partial optic neuropathy (descending atrophy of the optic nerve) before radiation therapy in age
group I occurred in 44,4%, after radiation therapy their frequency increased to 55,6%. In group II,
this indicator was 45,5% and 54,5%; in the III age group 47,1% and 55,9%, in the IV age group in
42,9% and 71,4% of patients, respectively. In group IV patients after RT, a decrease in visual acuity
was observed; visual impairment in them was associated with multiple factors, including age-related
changes, with concomitant diseases (arterial hypertension, diabetes mellitus) and the direction of
growth of the pituitary adenoma (with suprasellar growth).

Conclusions. According to the analysis of data from 94 patients, 52,1% received RT in combina-
tion with drug therapy, 47,9% with surgery. At the same time, the overwhelming majority of patients
were persons aged 30-59 years. The greatest efficiency of RT was established at the age of 60-74
years in females, the duration of acromegaly from 6 to 10 years or more, which was confirmed by the
high frequency of achieving remission (83,3%).
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«[ITPOI'HO3UPOBAHUA PEIIUIUBA AKTT 3ABUCUMOI'O CUHAPOMA KYHINHIA
Y BOJIBHBIX B I'PYIIIIE BBICOKOI'O PUCKA»

Xaaumona 3.10., MupcauaoBa Y.A.
PCHIIMII Sunokpunonorun umenn akaj. A.X.Typakynosa

Tpancchenounanpaas aneHomdkromust (TAD) siBisieTcst BeiOopom neuenust s gedenuss AKTT
3CK. OgHako cTeneHb peluiuBa sBISETCS 3HAYUTEIbHBIM, U B HACTOAIIEE BPEMsI HET KOHKPETHBIX
MPEIUKTOPOB €r0 MPOTHO3UPOBAHHUS. XOTS CYLIECTBYET TPAJWLMOHHBIM METOJ MPOTHO3UPOBAHUSA
MOCJICOTIEPAIIMOHHBIX YPOBHEW 0a3albHOTO KOPTHU30J1a, HAKOIUJICHHBIC TAaHHBIC CBHUJIETEILCTBYIOT
0 €ro HEeJO0CTAaTOYHOCTU. JTO TpedyeT pa3pabOTKU JOMOJHUTENbHBIX allbTePHATHUBHBIX TECTOB,
BKJIFOYasi HEOOXOIMMOCTh TECTUPOBAHUS JIECMOTNPECCHHA Ha KaKIOM XHUPYPrHUECKOM LIEHTpE.

KuroueBsle cioBa: TAI, peunaus, KpUTEpUU PEMUCCHUU.

“IOKOPU XAB® I'YPYXWUTA KUPYBYU BEMOPIAPIA AKTI TA BOIUIUK KYIIWHI
CUHAPOMMWHU KAUTAJTAHUIINHU TAXMUH KWJINIIT”

Xaanmosa 3.10., Mupcaunosa Y.A.
Axan. E.X. TypakynoB Homunaru Pecnyommka
NxTtucocnamran uiamMuii amanuii THOOMET Mapkasu

Tpanccpenounnan aneHomskromus (TAI') -0y AKTIT BKC unHu naBonaliHUHT TaHJIOB 1aBOCH XU-
cobnaHau. AMMO, KaliTaJlaHUII Ce3UJIapIin Japa)a/ia Ba XO3UPIy 1aBp/ia yYHHU 0aopar KUIUIIHUHT
aHMK MpeIUuKTOpIapu MaBxKya sMmac. Onepanusiad KeHHHIY 6a3asl KOPTU30JI MUKIOpH Oaropar Ku-
JMIIHUHT aHbaHABUHN ycynu Oyncaja, TyIJIaHraH AAduuUIap YHU €Tapid SMACIUTHHUA KypCcaTMOK/IA.
By xymmMya ansTepHaTHB TECTIAPHU UITA0 YUKHUIIHY, 1Ty KyMJlaJaH Xap OUp xKappoXIMK MapKa-
317a AECMOIIPECCUHIIN CHHAMa KyJUIAIIHH Tanad KUIaH.

Kauut cy3uaap: Tpanccenonaaa afeHOMIKTOMUS, KA TaIaHUIL, PEMUCCHS KPUTEPUslJIapu

“PREDICTING RELAPSE OF ACTH -DEPENDENT CUSHING SYNDROME IN
PATIENTS AT HIGH RISK”

Khalimova Z.Yu., Mirsaidova U.A.
Republican Specialized Scientific and Practical
Medical Center of Endocrinology named after Acad. Yo.H. Turakulov

Transsphenoidal adenomectomy (TSS) is the treatment of choice for the treatment of ACTH DCS.
However, the recurrence is significant and there are currently no specific predictors of its prediction.
Although there is a traditional method of predicting postoperative basal cortisol levels, the accumu-
lated evidence suggests that it is insufficient. It requires the development of complementary alterna-
tive tests, including the use of desmopressin in every surgical center.

Keywords: Transphenoidal adenomectomy, recurrence, remission criteria

Prevelance of the study:

ACTH dependent Cushing’s syndrome (ACTH DCS) is a severe endocrine pathology caused by
chronic hypercorticism due to excessive secretion of adrenocorticotropic hormone (ACTH) by the
pituitary adenoma [1, 3].

The incidence of ACTH DCS is about 1.2-2.4 new cases per 1 million people per year [5], mostly
young people get involved - the average age at the time of diagnosis is about 30-40 years, more often
women - the ratio of women to men is about 8: 1 [13]. As the epidemiological studies conducted in the
Republic of Uzbekistan show, today the incidence of CS is 0.68 per 100 thousand population [15-22].
According to Narimova G.D. et al., the probable incidence of CS in the Republic of Uzbekistan should
be 37 new cases annually [17]. From 2002 to 2017, a total of 34 deaths were recorded in patients with
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CS, 31 (91.2%) of patients with ACTH-DCS and 3 (8.8%) with ACTH-IDCS cases, the causes of which
were mainly cardiovascular disasters in 19 (55.9%), purulent complications of diabetes in 9 (26.5%)
[23]. The severity of Cushing’s syndrome is associated with a high mortality rate and a decrease in
the quality of life of patients due to a high frequency of complications, such as metabolic syndrome
(including arterial hypertension, visceral obesity, decreased glucose metabolism and dyslipidemia),
musculoskeletal lesions, osteoporosis and bone fractures; neuropsychiatric disorders in the form of
decreased cognitive function, depression, or manic states; violation of reproductive function, from
menstrual irregularities to miscarriage and problems with labor, which is risky for both the mother
and the fetus, sexual dysfunctions; dermatological manifestations with which the manifesto of the
disease begins in the form of acne, hirsutism and seborrhea. In the absence of adequate and timely
treatment and the preservation of hypercorticism, the 5-year mortality rate in patients with ACTH
DCS exceeds the general population rate, reaching 50% [11].

Currently, transsphenoidal pituitary surgery (TSS) performed by an experienced neurosurgeon
of the pituitary gland is the method of choice for the vast majority of patients with ACTH DCS and
eliminate excess cortisol and restore normal secretion of cortisol, maintain normal pituitary function
[21,23]. Up to 90% of patients with microadenomas (the tumor is less than 1 cm in diameter) and 65%
of patients with microadenomas (the tumor is 1 or more cm in diameter) achieve endocrine remission
by transsphenoid adenomectomy. [10]. One of the most controversial issues in assessing the degree
of postoperative complication of the condition of patients with ACTH-DCS is the establishment of
criteria for remission, although the definition of remission is preferred because of the possibility
of relapse. Significantly less often, the authors propose the results of postoperative diagnostic tests
as predictors of CD remission after TSS: tests with 1 mg dexamethasone, tests with corticotropin-
releasing hormone (CRH) [2], desmopressin [12]), as well as a combined test with desmopressin and
dexamethasone. The threshold values of cortisol and / or ACTH in the evaluation of sample results
differ among all authors.

The use of TD in the postoperative period can detect the presence of residual neoplastic corti-
cotrophic cells and thus indicate a possible increased risk of relapse. A desmopressin test has been
proposed to monitor patients with CS. The potential benefit of the desmopressin test was first de-
scribed 15 years ago in two successfully treated patients with CS. Those who were later diagnosed
with relapse after the desmopressin test, based on a pathological increase in serum cortisol and ACTH,
while any other biochemical anomaly, before that, showed hypercortisolism [6]. According to Bou
Khalil and colleagues, 85% of patients with recurrent disease had a positive desmopressin test [4].
Of these, only six had a normal response after surgery. Recently, Ambrogio et al. [1] demonstrated
that the response to desmopressin disappeared after surgery in all but 13% of patients with remission.
Of 13 patients who had a relapse, 30% of patients had a positive early postoperative response to des-
mopressin and 40% developed a positive response with long-term follow-up. Thus, summarizing the
above, it can be said that the current data confirm the supporting role of the test with the introduction
of desmopressin immediately after surgery, in assessing the delayed outcome of the disease and in
planning postoperative monitoring of the condition of patients with ACTH DCS. Loss of a paradox-
ical reaction indicates the possibility of a favorable outcome, while its preservation dictates the need
for careful monitoring for the timely detection of relapse. However, an accurate assessment of the
positive predictive value of the TD can be undermined by the fact that the total number of relapses in
the published data is few and they can occur many years after a successful surgery. Therefore, for final
conclusions in this matter, it is necessary to conduct larger studies with longer prolonging periods.
Thus, TD remains one of the only valid criteria for assessing the likelihood of a tumor recurring after
TSS. The introduction of this sample into clinical practice will allow, firstly, to assess the quality of
the surgical removal of adenoma, secondly, to establish remission and, most importantly, to predict
the recurrence of tumor growth. All of the above emphasizes the relevance of our study.

The aim of the study was to study the significance of a postoperative test with desmopressin to
assess the effectiveness of TSS and outcomes compared with the postoperative level of cortisol in the
group of high risk.

Material and research methods:

The object of the study was 60 patients with ACTH-dependent Cushing’s syndrome (ACTH-DCS),
operated on from 2000 to 2020 at the RSSPMCE of named after academician Y. Turakulov. To date,
in the Republic of Uzbekistan, a desmopressin test has not been carried out at all, both in terms of
diagnosis and for predicting the outcome of the disease due to the high cost of the study. To imple-
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ment this test, we obtained the permission of the Ethics Committee at the Ministry of Health (No. 7/
50-1210 of 08/08/2019), and we also received informed consent to conduct this test from all patients.
Inclusion criteria were patients who underwent TSS for ACTH- DCS a transnazoseptal transsphenoid
approach.

Exclusion criteria were patients with ACTH of DCS, subjected to medical, radiation, combination
therapy and adrenalectomy.

The patients we studied (60 patients), depending on the level of postoperative blood cortisol, ac-
cording to the Clinical Practical Recommendations of the Society of Endocrinologists (2015), were
divided into 2 groups: group I consisted of patients with basal cortisol levels in the blood within <138
nmol / I, which were considered as patients who achieved remission - 18 patients, II group of blood
cortisol 138-720 nmol / 1, that is, 42 patients who were at high risk for reccurence. The control group
consisted of 20 healthy individuals (10 men and 10 women) of the corresponding age. In total - 80
examined.

Research methods included:

1) general clinical (study of endocrine, somatic, neurological statuses);

2) instrumental (perimetric fields of vision, fundus, visual acuity, ECG, CT / MRI of the chias-
mosellar region and adrenal glands; Magnetic resonance imaging of the pituitary gland with contrast

Before the surgery, all patients underwent pituitary MRI with the addition of a contrast agent
with gadolinium on a Magnetom Trio A Tim 1.5 Tesla apparatus (SIEMENS, Germany). The size of
the adenoma was considered its largest diameter. Under the pituitary microadenoma, education was
understood to be less than 10 mm in size, and macroadenoma was 10 mm or more (Hardy J., 1969).
Invasive growth was assessed by classifying the degree of invasion of the pituitary adenomas into
the cavernous sinus cavity according to the Knosp Scale: for the absence of invasive growth, degrees
0-2 were taken, degrees 3-4 were considered invasive growth (Knosp E., 1993). Evaluation of MRI
results was carried out by an MRI specialist, as well as an operating neurosurgeon.

3) hormonal research:

In the preoperative period: Serum cortisol was determined by radioimmunoassay (RIA) (Bekhman-
Coulter, Czech Republic using Gamma-12 and Strantg 300 counters). Reference values: morning
(8-9.00) - 260 - 720 nmol / 1, evening (23-24.00) - less than 50 mmol / 1. The study of free cortisol
in daily urine was determined by the method of radioimmunoassay (RIA) (BekhmanCoulter, Czech
Republic on counters Gamma-12 and Strantg 300)., Reference values - 38-208 nmol / day. The study
of the level of ACTH in the plasma was determined by the method of radioimmunoassay (RIA)
(BekhmanCoulter, Czech Republic on counters Gamma-12 and Strantg 300), reference values - less
than 50 ng / ml (senior scientist A. Mukhamedova)

To evaluate indicators (plasma ACTH, serum cortisol) in the morning, peripheral vein blood
sampling was performed on an empty stomach at 8-9.00. Blood samples were sent to the laboratory.
To evaluate indicators in the evening hours (serum cortisol, ACTH plasma) blood sampling in the
evening was carried out at 23-24.00, the patient was awake. The tube with ACTH was centrifuged,
the plasma was frozen. Blood samples collected for determination of serum cortisol were placed in a
refrigerator. The next morning, blood samples were sent to the laboratory for research.

Daily urine collection for determining free cortisol was started in the morning after the patient
woke up. The patient emptied the bladder, recorded the time of urination, then all portions, starting
from the second, were collected in a special container for collecting urine with a volume of 2 liters;
the collection of daily urine was completed the next day 24 hours after the start - the patient collected
the last portion of urine at that time in a container. The urine volume was recorded with an accuracy of
50 ml, then the urine was thoroughly mixed and about 50 ml was poured into a container for transpor-
tation to the laboratory indicating the daily volume of urine. ODST with 1 mg of dexamethasone was
performed according to the following protocol: at 24.00 the patient took 2 tab of 0.5 mg dexameth-
asone, the next morning at 8.00 a blood was taken to determine the level of serum cortisol. A sample
with 8 mg of dexamethasone (HDDT) was carried out according to the protocol: the serum cortisol
level was initially determined at 8-9.00, then the patient was given orally 2 mg of dexamethasone
every 6 hours for 2 days (the test was started at 8.00), on the 3rd day in the morning at 8.00 blood
sampling was performed to determine serum cortisol.

In the postoperative period during the desmopressin test by enzyme-linked immunosorbent assay
(ELISA) (doctor Saidova S.Kh.)

4) Histological studies of the surgical material (histopathology cabinet, histologist doctor - N.
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Zhuravleva),

5) Functional test with desmopressin

The technique of the test with desmopressin.

For the test, desmopressin acetate 4 pg from Ferring Pharmaceuticals Ltd, UK was used after the
conclusion and approval of the Ethics Committee of the Ministry of Health of the Republic of Uz-
bekistan No. 7/50-1210 (dated 08.08.2019).

The test was carried out as follows:

After an overnight 8-hour fast in the morning at 9, a permanent catheter was placed in a cubital
vein, while the patient remained lying on his back for 120 minutes, that is, throughout the study pe-
riod. At 9%, 8 ml of blood (Omin) were taken and 10 ug of desmopressin was administered as an in-
travenous bolus injection. Further, blood samples for measuring the level of ACTH and cortisol were
obtained after 30, 60, 90 and 120 minutes. Blood pressure and heart rate were recorded throughout the
study period. In order to avoid fluid overload and hyponatremia (low levels of sodium in the blood),
which can be a serious side effect, fluid restriction (not more than 1.5-2 liters) for the rest of the day
was recommended.

6) Statistical research methods. The data obtained were processed using computer programs Mi-
crosoft Excel and STATA. Quantitative data are represented by central trends and scatter: arithmetic
mean (M) and standard deviation (SD) in the format M (SD). Comparison of two independent groups
with a normal distribution was carried out using Student’s t-test. In this case, and using other criteria,
the null hypothesis was rejected at p < 0.05.

The results of the study:

The object of the study was the retrospective data of patients examined and treated at the RSSP-
MCE of the Ministry of Health of the Republic of Uzbekistan from 2000 to 2020, as well as the results
of the created and conducted register of patients with CS and the data of annual monitoring of the
status of patients registered in the regions of the Republic of Uzbekistan.
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Fig. 1. Detection of patients with ACTH of DCS in regions of Uzbekistan

As can be seen from Figure 1, the ACTH DCS was more often detected in Tashkent city and
Tashkent regions, and the smallest number - in the Navoi, Jizzakh and Sirdarya regions. According to
the study, between 2000 and April 2020, 308 patients were registered, of whom 253 (82.1%) were pa-
tients with ACTH DCS, including 31 deaths. Of the total number of patients with ACTH DCS (222),
the number of women was 157 (70.7%), and men - 65 (29.2%). Of the deceased (31), 14 were men
(45.1%), 17 were women (54.8%).

Analysis of cases of ACTH DCS in the Republic of Uzbekistan showed that out of 222 patients,
108 (48.6%) were subjected to surgical intervention - TSS and 20 (9%) patients received combination
therapy, in the form of TSS + adrenalectomy, radiation therapy or electrocoagulation of the adrenal
vessels. Of 108 patients, 11 patients underwent repeated TSS in connection with relapse.
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Fig2. Distribution of patients with ACTH DCS in groups according to the received therapy

Currently, of the operated TSS, 81 (75%) patients are in remission and 27 in the active phase
(25%). Along with this, patients who received combination therapy (20 patients), 17 (85%) are in
remission, 3 (15%) are in the active stage. The data are shown in Fig3.
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Fig3. Characterization of the condition of patients with ACTH DCS according to the register
(n=1222)

60 patients with TSS were examined, of which 73.3% (44 patients) were women, 26.6% men (16 patients).
The average age of women was 33.8 + 0.39 years (from 15 to 54 years), men - 30.75 £ 0.31 (from 26 to 39)
years. The duration of the disease from the moment of diagnosis was 36.4 + 0.86 months (from 4 to 132
months).

Group II consisted of 42 patients who had blood cortisol levels after a TSS of 138 -720 nmol / L. Of these,
71.4% (30 patients) are women, 28.5% (12 patients) are men. The average age of women was 31.4 + 0.34
(from 15 to 54 years), men —30.5+0.34 years (from 26 to 39 years).

The duration of the disease was 68.57 months (from 12 to 180 months), the duration before the manifes-
tation was 30.43 months (from 6 to 108 months), the duration of the disease from the moment of diagnosis
-39.57 £ 33.54 months (from 4 to 132 months), the age of patients at the time of diagnosis was on average
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28.38 £ 7.89 years (from 15 to 49), 28.8 + 0.4 years of women and 27.3 + 0.6 years in men).

The duration of the preoperative period of the disease was within 5.28 months,

3 0.33 (from 1 to 60 months), the duration of the postoperative period was 34.86 = 31.9 months (from 3 to
131 months).

Analysis of hormonal parameters in the preoperative period in group II (Table 1.) showed the following:
ACTH varied from 53 to 148 ng / dl and averaged 70.32 + 20.68 ng / dl, exceeding those of the control group
in 3, 2 times (p<0.001). A similar trend was observed in concentrations of UFC -338.04 +207.3 nmol / L (range
from 155 to 1010 nmol / L) and in basal cortisol levels of 929.17 + 333.2 nmol / L (range from 99.6 to 1720
nmol / L), which were significantly higher by 2.2 and 2 times, respectively, compared with the control (p <0.1
and p<0.001).

Postoperative hormone levels in the Il group of patients were as follows: ACTH levels ranged from 5.2
to 177 ng / dl - and averaged 26.71 +35.9 ng / dl,UFC - 147.6 + 127.6 nmol / | (in the range from 23 to 540
nmol / L) and basal cortisol 450.6 + 204.84 nmol / L (in the range from 177 to 900 nmol / L). A comparative
analysis of pre and postoperative hormone levels revealed a significantly significant decrease in ACTH by 2.63
(p<0.005), UFC by 2.28 times (p<0.001) and basal cortisol by 2 times (p<0.001). As the results show, the most
sensitive and significant was the level of blood ACTH, then UFC and basal cortisol.

High group risk
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Fig 4. ACTH levels (ng / dl) before and after TSS, *** - p <0.001

Despite the fact that remission was not achieved by the levels of postoperative basal cortisol,
clinical remission was observed in 8 patients of group II, disproportionate obesity, excessive hair
growth, increased blood pressure, weakness in the lower extremities, menstrual irregularities and
amenorrhea, change in appearance, regressed, striae on the stomach. If we analyze the data of these 8
patients separately, we obtain the following results.

Of these, 75% (6 patients) are women, 25% (2 patients) are men. The average age of patients
was 31.8 £ 0.55 years. The duration of the disease from the moment of diagnosis was 52.8 + 2.65
months (from 4 to 132 months). The age of patients at the time of diagnosis is 27.9 + 0.48 years. The
preoperative period was 8.8 = 1.09 months, and the postoperative period was 45.09 £+ 2.5 months.
Preoperative levels of ACTH were 62.23 +£0.52ng / dL, UFC 316.7 = 9.23nmol / L and basal cortisol
802.4 £ 19.5nmol / L, i.e. only UFC and basal cortisol was much lower than other patients in this
group

To achieve this goal, we conducted a thorough comparative analysis of hormonal indicators with
various factors
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Table 1. Clinical and hormonal characteristics of patients in the group of high risk

(n=62)
Group patients high risk re-
Parametres lapse (n=42) C(l(;:;l;)(;l P-value
sex K=30 M=12
age 31,4+0,34 30,5+0,34 31,85+£10,72
Disease duration 68,57+41,67
Durat'lon uqtll man- 30,43 429,39
ifestation
Duration disease
from manifesta- 39,57+33,54
tion(month)
Age of patient,when 78384789
diagnosis estab- ’ ’
lished(year)
Duration till sur- 5.08+0.33
gery(month)
Duration after sur- 34.86431.9
gery(month)
ACTH before (ng/ 70,32+20,68 21,7+10,13 P <0,05
dl) P <0,05
ACTH after (ng/dl) 26,71x35,92
UFC before (nmo- 338,04+£207,3 154,2+23,38 P <0,01
1/1) P <0,1
UFC after (nmol/I) 147,6+127,6
Basal cortisol be- P <0,01
fore (nmol/l) 929,17+£333,2 466,8+134 P;<0,05

Basal cortisol after
(nmol/1)

450,6+204,84

Note: P-reliability of differences, P, - II group and control, P, - before and after surgery

Early postoperative cortisol in patients of the high risk group (n = 42) averaged 450.6 = 204 nmol
/1, ranged from 177 to 900 nmol / 1. On the day of the test, the average values of basal cortisol for 0
min were 168.9 = 131.2 nmol / L; 2.7 times lower than in the control group (from 37.1 to 500.4 nmol
/ L; p<0.0001 ) The peak of cortisol also occurred between 30 and 60 min and amounted to 259.29 +
190.8 nmol / L, i.e., 1.8 times lower than in the control group (from 65.2 to 791.1; p<0.001) .A Cort
(peak cortisol - cortisol 0) 90.38 = 96.59 nmol / L, that is, 4.7 times higher (from 4.2 to 359.7 nmol /
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L; p<0.05), the increase in cortisol% (ACort-cortisol 0 * 100%) 77.06 = 96, 67 nmol / 1, that is, 18.7
times higher than in the control group. (P<0.05).

The level of ACTH 0 was -37.26 + 36.71ng / dl, i.e. 1.7 times higher than in the control group
(from 4.6 to 162.9ng / dl (p<0.05), the peak of ACTH between 30 and 60 min was within the range
of -64.11 = 57.09 ng / dl, i.e. 2.72 times higher than in the control group (from 10.3 to 243.7 ng / dI;
p=<0,0005), A ACTH 26.85 + 33.19 ng / dI, that is, 15 times higher than in the control group (from
2.1 to 140.7 ng / dl; p<0.01), an increase in ACTH-94.41 £ 89.5, that is 11.5 times higher than in the
control group (P <0.01).

Table 2. Results of desmopressin test of the studied groups (n = 62)

Parametres High risk group Control P-value
Number (1) 42 20 -
Early postoperative 450,6+204
cortisol (nmol / L)
Early postoperative 26,71£35,92
ACTH (ng/dl)
Cortisol, at Omin, nmol / 1 168,9+131.2 466,7x134,1 P <0,0001
Peak cort,,, nmol /1 259,29+190,8 485,9+139 P <0,001
90,38+96,59
ACort, nmol /1 19.2545.73 P <0,05
% ACort, nmol /1 77.06£96,67 | 4,11x0,14 P <0,05
37,26+36,71
ACTH at 0 min, ng / dI 21,75+10,1 P <0,005
64,11+57,09
Peak ACTH,, ng / dI 23,54£10,95 P <0,0005
26,85+33,19
ACTH, ng / dI 1,79+0,84 P <0,01

Note: P-reliability of differences, C-control p — high risk group and control
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Fig. 5. The results of the dynamics of ACTH in the blood during the test desmopressin in the
studied groups
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Fig.6. Results of the dynamics of cortisol in blood during the test desmopressin in the studied
groups

And so, a thorough analysis of the data in the studied groups showed that TD is a sensitive tool in
determining the reactivity of pituitary corticotrophic cells. Judging by the level of ACTH and cortisol
during TD and carefully comparing with clinical, biochemical, hormonal indicators and risk factors,
the effectiveness and radicalism of the surgical intervention can be assessed. Thus, according to
the results of our studies, it is clear that TD clearly shows the line of remission and the presence of
relapse, as evidenced by the significantly high reactivity of corticotrophs (possibly residual or recur-
ring again) with a sharp overproduction of ACTH and cortisol after their stimulation in patients with
doubtful outcomes of the disease or with subclinical cushingoid after TSS. Moreover, TD can help
identify cases, that is, a risk group among patients with objective indicators of remission according to
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the latest clinical recommendations [33 In the high risk group, 19% (8 patients out of 42) of patients
had a negative reaction to desmopressin, as evidenced by an increase in cortisol levels and can serve
as a negative prognostic marker of the likelihood of recurrent disease outcome.

Discussion:

Currently, the most relevant and debatable issues remain the search for reliable markers of remis-
sion ACTH-DCS after TSS. In this regard, foreign authors discuss various tests in the postoperative
period - with CRH, with dexamethasone, with desmopressin to answer the question of the likelihood
of relapse in each individual case and for a wide range of patients.

Romanbholi D.J.et al. [12] showed that tumor identification during surgery, the presence of a tumor
producing ACTH (as determined by immunohistochemistry), and the presence of a non-invasive
tumor of ACTH were favorable predictors of initial remission in patients. Moreover, a younger age,
a smaller tumor, and the absence of invasion of the cavernous sinus or other dural invasion were as-
sociated with prolonged remission. In addition, the minimum morning serum cortisol level <1 pg/ dl
after surgery had a positive predictive value of 96% for long-term remission.

According to Valassi, E. [13] et al., the frequency of remission varies depending on the location
and type of tumor, the experience of a neurosurgeon, follow-up and the criteria used to determine
remission. According to the literature, patients with Hook’s tumor (a histological subtype of a cor-
ticotrophic tumor) may develop an aggressive clinical course, including rapid tumor growth and
multiple relapses.

According to our research, in the postoperative period, there was a significant decrease in the hor-
monal parameters of blood and urine (ACTH, cortisol) compared with preoperative data in patients
of both groups - with remission and without remission. But at the same time, in the second group, the
average values of ACTH and blood cortisol after surgery were significantly higher, remaining within
normal limits. It should be noted that the early postoperative level of cortisol in patients of group
1 was within 75.2 = 8.78 nmol / L, and in group 2 much higher - 412.87 £ 55.7 nmol / L[5,7,8.9,
14,18,23]

A test with desmopressin revealed that in all blood samples after exercise in patients of group 2,
the levels of ACTH and cortisol were significantly higher than in patients of group 1. Thus, this test
confirmed the severity of the condition of the second group of patients in whom, according to histol-
ogy, more than half the cases revealed a small cell tumor.

For accurate answers to questions, further monitoring of the quality of life of patients with ACTH-
DCS in the postoperative period is necessary.

Conclusions:

1. Analysis of the desmopressin test results in patients with ACTH-DCS showed that TD is a sen-
sitive tool in determining the reactivity of pituitary corticotrophic cells.

2. Comparison of clinical, biochemical, hormonal indicators and risk factors during TD will assess
the effectiveness and radicalism of the surgical intervention. Moreover, TD clearly shows the line
of remission and the presence of relapse, as evidenced by the significantly high reactivity of corti-
cotrophs (possibly residual or recurring again) with a sharp overproduction of ACTH and cortisol
after their stimulation in patients with dubious outcomes of the disease or with subclinical cushingoid
after TSS.

3. The use of TD in combination with basal blood cortisol after TSS with ACTH-DCS can help
identify risk groups among patients with objective remission rates according to the latest clinical rec-
ommendations. In the cohort of postoperative patients we studied, 24 patients with unreached ACTH
DCS remission on the background of a TD sample in 19% of those with a blood cortisol level of more
than 138 nmol / L and less than 720nmol/l had a negative reaction to desmopressin, as evidenced by
an increase in cortisol levels and can serve as a negative prognostic marker of the probability of a
recurrent outcome illnesses.
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CORRELATION OF ACROMEGALY MUSCULOSCELETAL COMPLICATIONS
DEVELOPMENT WITH GENDER, AGE OF PATIENTS AND TERM OF DISEASE

Z.U.Khalimova!, Sh.M. Safarova?, A.O. Kholikova?
Republican Specialized scientific Practical Medical Center of
Endocrinology named after Academician Y.K.Turakulov, Tashkent

Annotation: The objective of our research was to study interrelation of acromegaly
musculoskeletal complications development dependent on age, gender of patients, and the
duration of the disease. The subject of the study were 110 patients with GH pituitary adenoma,
who applied to the RSSPMCE within the period from 2000 to 2020 and were registered as
patients with acromegaly in the RUz. Among them there were 40 (33.37%) men and 70 (63.63%)
women. The mean age of the patients was 43+8.7 years old. In young age there was higher
prevalence rate of osteoarthritis (49% versus 10.5%, p<0.001) and osteopenia (33.9% versus
13.2%, p<0.01). Patients with acromegaly had a high rate of musculoskeletal complications, in
the structure of which a significant part is attributed to osteoporosis (60.9%) and osteoarthrosis
(58.2%), with prevailing osteoarthrosis among female patients (60.5% versus 46.8%, p<0.05),
and compression vertebral fractures among males (12.8% versus 5.5%, p<0.001 ). With the
aging of patients lesions of skeletal system become more severe developing to osteoporosis,
osteoarthrosis, and fractures. With the increase in the duration of the disease hypersecretion of
GH caused deterioration of MSC and growth of osteoarthrosis (92.5% with duration 10-19 years,
p<0.001 and 94.3% with duration 20 years and more, p<0.001) and osteoporosis (91.2% with
duration 10-19 years, p<0.001and 98.3% with duration 20 years and more, p<0.001) prevalence
rate. These findings confirm the necessity of early aggressive therapy of both basic disease and
initial complications in musculoskeletal system, as alterations in joints and cartilages become
irreversible with aging of the patients and increase of the disease duration.

Key words: acromegaly, osteoarthrosis, osteoporosis, musculoskeletal complications.

B3AUMOCBSA3b PA3BUTHSI ONTIOPHO-JIBUTATEJIBHBIX OCJIOKHEHUI
AKPOMETAJIMA B 3ABUCUMOCTH OT I10JIA, BO3PACTA BOJIbHBIX U
JABHOCTH 3ABOJIEBAHUSA

3.10.Xaaumosal, III.M.Cadapoa?, A.O.XoaukoBa’
PecnyOnukanckuiil crieninaan3upoBaHHBIH
HAy4YHO-IPAKTUYECKUN MEAUIIMHCKUM LIEHTP
SHJIOKPHHOJIOTUHM UM. akagemuka E.X. Typakymnosa,

r. TamkeHT

AnHotanus: llenpio Hamiero ucciaenoBaHMs SBUJIOCH M3YUYEHHE B3aUMOCBSI3U Pa3BUTHS OMOP-
HO-JIBUTATEJIbHBIX OCIOKHEHUI aKpOMETaauu B 3aBUCUMOCTH OT T0J1a, BO3pacTa OOIbHBIX U JAaBHO-
ctu 3a001eBanust. OOBEKTOM HcClieoBaHUs ABHIUCH 110 OOMBHBIX C COMAaTOTPOMHBIMU aICHOMaMU
runodusa, koropsie oopamanics B PCHIIMILD 3a nepuon ¢ 2000 o 2020rr 1 BOLUIA B PETUCTP
0onbHBIX akpomeranuei mo PY3. U3 aux myxuunsl — 40 (33,37%), sxenmmas — 70 (63,63%). Cpen-
HUN BO3pacT manueHtoB coctaBmi (43+8,7 ner). [Ipu sToM, B MOJIO/I0M BO3pacTe yaiie HadIoaa-
nach octeoapTputhl (49% npotus 10,5%, p<0,001)u octeonenus (33,9% nporus 13,2%, p<0,01).
VY manueHToB ¢ akpoMmeranueil Habao1aeTcsl BHICOKAsi YacTOTa OCIOXKHEHHUM OMOPHO-IBUTaTeIbHOM
CUCTEMBI, B CTPYKTYpE€ KOTOPBIX BBICOKYIO YacTOTY 3aHUMAIOT ocTeonopos (60,9%) u octeoapTrpo3
(58,2%), ¢ mpeBamupoBaHUEM Y JIUIL )KEHCKOTO TI0J1a 0cTe0apTpo3oB (60,5% mpotus 46,8%, p<0,05),
a y MYXYMH — KOMIIPECCHOHHBIX IE€PEIOMOB Tell Mo3BOHKOB (12,8% mnpotus 5,5%, p<0,001 ). C
YBEJIIMYCHUEM BO3pacTa OOJIBHBIX, YCYTYOISETCS TSHIKECTh MOPAKCHUM KOCTHO-CYCTaBHOW CHCTEMBI,
B BUJIE OCTEOIIOPO3a, 0OCTE0apTPo3a U nepesnomos. C yBeTndeHUEeM JJIMTENbHOCTH 3a00I€BaHUs XPO-
Huueckas runepcekpenus ['P npuBoguna k ycyryonenntro OJIO 1 pocTy 4acTOThI OCTEOAPTPO30B
(92,5% -c nmutensHOCTHIO 10-19 net, p<0,001 1 94,3%- ¢ nmutenpHOCTHIO 20 1 607ee neT, p<0,001)
u ocreonoposa (91,2% -c mmurensHOCTBHIO 10-19 ;et, p< 0,001u 98,3%- ¢ mnmurensHOCTHIO 20 M
6ouee siet, p<0,001). DT naHHbBIE MOATBEPKIAIOT HEOOXOAMMOCTH PAHHETO arpeCCUBHOTO JICUCHHUS
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KaK OCHOBHOT'O 3a00JIeBaHUs, TaK U HAYMHAIOLIUXCSI OCIOKHEHUH OTMOPHO-BUTATEILHON CUCTEMBI,
IIOCKOJIbKY C YBEJIMUEHUEM BO3pAcTa OOJIbHBIX U IJIUTEIBHOCTH 3a00J1€BaHUS U3MEHEHUSI CYyCTAaBOB U
XpAILLIEH CTAHOBATCS HEOOPaTUMBIMH.

KiiroueBble cjioBa: akpoMeraius, 0CTE0apTpo3, OCTEONOPO3, OINIOPHO-ABUIaTEIIbHBIE OCIOKHE-
HUS.

AKPOMETAJIUSIIA TAAHY-XAPAKATJIAHUI ACOPAT/TAPUHUHT
PUBOXJIAHUIINJIA BEMOPIAPHUHI )KUHCH, EIIN BA KACAJIJIMKHUAHT
JABOMUWUJINTU BUJIAH Y3APO BOTJIMKJINT'U

3.10.Xamumosa', LII.M.Cadaposa?, A.O.XoJukoBa’
Axaznemuk E.X.TYpakynos nommu Pecry6muka
Nxtucocnamran Unmuii-Amanuit

OupokpuHonorus Tubouér Mapkasu, TolikeHT

AHHoTanusi: TaaKUKOT MakcaJu: aKpoMeramusija TasHY-XapaKaTIaHUIl acopamIapuHUHT
PUBOKJIAHUIIUAA OEMOpPIAPHUHT KUHCH, €IM Ba KACAJUIMKHUHT JaBOMUWIMTH OWIaH ¥3apo
OOFMUKIUIMHMA Yprauuil. TaaKUKOTAAa TMHO(U3HUHT COMATOTPON aJeHOMAacH OWJIaH KacaJulaHTaH
xamna PUDOUMATMapkazura 2000imngan 2020imnrada MypokaaT KWiraH Ba Iy OwiaH Oupra
V3Puunr akpoMeranus peructpura kupran 110ta 6eMop KaTHAIILH.

Vnapnan spkaxnap — 40 (33,37%), aémnap — 70 (63,63%). bemopnapuunr ypraua émm (43+8,7
net)uu tamkun Kwiad. [lynna émpok 6emopnapaa KYynpok ocreoaptpumiap yupaau (49% kapiiu
10,5%, p<0,001) Ba octeonenus (33,9% kapum 13,2%, p<0,01). Akpomeranus OunaH KacalaaHTraH
OeMoprnapaa TasHY-XapaKaTIaHWUII TU3UMHHHUHT acopaTiapy I0OKOPH Japa)kaJa yupaimld Ky3aThiIu,
yIApHUHT UUKJA SHT IOKOPH KUCMHH ocTeonopos (60,9%) Ba octeoaptpo3s (58,2%) sramnaau, aén-
napaa Kynpok octeoaptpos (60,5% xapuu 46,8%, p<0,05), spkakiapaa 3ca, — yMypTKa TaHacH-
HUHT KomrpeccuoH cunumu (12,8% xapum 5,5%, p<0,001 ) xy3zatunau. bemopnapHuHr €mm kar-
Tajallrad capy, CysK-OYFUM TU3UMUHUHT IIUKACTIAHUIIN OCTEONOPO3, OCTE0APTPO3 Ba CHHUILLIAP
XOJlaTH/a yupaiiu Ky3atwiad. KacaaluKHUHT JaBOMUMIMTUHYU OLUIUIIN OWJIaH YCHUIIl TOPMOHUHUHT
CYypYHKaJIU TUIEPCEKPELUsACH TasiHU-XapaKaTJIaHUII aCOPATIAPUHUHT OFUPJIAIIMIINTA Ba OCTEOap-
Tpo3 yacTtoracuHUHT Ycummra(92,5% xacamuk gasomuitmuru 10-19 itun, p<0,001 Ba 94,3% ka-
cajuuk jnaBomuitnuru 20iui Ba yHaas okopu, p<0,001) Ba ocTeonopo3 4acTOTaCUHUHI OPTULINTA
(91,2% xacammuk naBomuinuru 10-19 iun, p< 0,001Ba 98,3% kacammuk naBomuiinuru 20Mun Ba
yHAaH oKopu, p<0,001)onmub kenanu. By mabnymoTnap acocuil KacaJUIMKHHM Ba YHUHT OOILIaHUO
KenaéTraH TasHY-XapaKaTIaHWII TU3UMUHUHT aCOpaTIapUHU 3pTa arpecCUB JaBOJall KePaKIUTHHH
TacAUKIa/I1, YyHKH OEMOPIapHUHT 1M XaM/1a KaCaJNTMKHUHT JABOMUIIIUTH OPTHUIIN OUIIaH OVFUM
Ba TOFaIap/lary y3rapuiuiapHUHT OpKara KalTUII SXTUMOJIU OYIMaiau.

Kanur cy3nap: akpomeraius, 0CTe0apTpo3, 0CTEONOPO3, TasHY-XapaKaTJIaHUII acopaTIapH.

Acromegaly is arare chronic disease caused by hypersecretion of growth hormone and characterized
by excessive tissue growth leading to significant burden of complications and associate pathologies
such as cardiovascular, musculoskeletal, respiratory, endocrine, and metabolic diseases [1,5,6,8].

According to the results of various studies the prevalence of acromegaly musculoskeletal
complications (MSC) varies from 60% to 75% [3,7,9]. The rate of prevalence of MSC detected among
the patients with acromegaly in Uzbekistan is high with development of osteoporosis in 69.4%,
arthropathy in 59%, and osteopenia in 36.6% of the cases [11]. At the same time any joints can be
involved and the complications vary from osteoarthritis to arthralgia and fractures [3,13], resulting in
early invalidation of the patients. Invalidity, as a result of acromegaly, is often underestimated and
it can affect many aspects of everyday life [2,10]. Nowadays the reason of such a high prevalence
rate of acromegaly complications is late diagnostics, inadequate therapy, and absence of patients’
dedication to the therapy in the cases of inappropriate therapeutic strategy choice with consequent
incomplete fulfillment of the recommendations. All these reasons lead to long-term chronic effect of
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hypersomatotropinemia causing irreversible alterations in skeletal system with aging [4,12].

It is known that growth hormone (GH) has age and gender differences, but, nevertheless, there
are various studies of the correlation between the musculoskeletal complications with these parame-
ters [7,8.9].

On the basis of all the aforesaid, the objective of our research was to study correlation between
acromegaly musculoskeletal complications development and gender, age of the patients, and duration
of the disease.

Materials and methods.

The subject of the study were 110 patients with somatotropic pituitary adenoma, who applied to
the RSSPMCE within the period from 2000 to 2020 and were registered as patients with acromegaly
in the RUz. Among them there were 40 (33.37%) men and 70 (63.63%) women. Mean age of the
patients was 43+8.7 years old. According to the age the patients were distributed to three groups: |
group under 30, II group 30-44 years old, and the III group of patients of 45 years old and elder.

Acromegaly diagnosis was established on the basis of clinical manifestations of the disease
and confirmed by high serum GH, IGF-1, which were above the age-specific normal values. For
the definition of pituitary hormones and peripheral glands we used radio immune and enzyme
immunoassays. The study included common clinical, biochemical tests, neurological status tests;
inner organs and thyroid US. Besides that, we studied various parameters of vision such as field of
vision, eye bottom, and acuity of vision. For the detection of MSC we performed chest and spine x-ray
with bone densitometry. Pituitary adenoma was diagnosed on the basis of MRI of hypothalamus-
pituitary area.

Results and discussion.

Among the musculoskeletal disorders we isolated the most prevalent ones according to the results
of our study and literature data. The structure of acromegaly MSC in the studied patients was the
following (Figure 1):

M osteoarthritis
M osteoarthrosis
1 osteopenia

W osteoporosis

M fractures

Figure 1. The structure of acromegaly MSC.

Figure 1 shows that the most prevalent manifestations of musculoskeletal complications in the
patients in our study were osteoporosis (60.9%) and osteoarthrosis (58.2%).

According to the set problems we studied the correlation between the MSC development and
patients’ age, where age gradation was established in compliance with WHO recommendations
(2016) (Figure 2).
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Figure 2. Acromegaly MSC structure in various age groups.

Note: *- p< 0.05, ** - p< 0.01, *** p< 0.001

According to the results the structure of acromegaly MSC changed dependently on the age. In
the young age there was a greater prevalence of osteoarthritis (49% versus 10.5%, p<0.001) and
osteopenia (33.9% versus 13.2%, p<0.01). Patients’ aging resulted in deterioration of bone-articulate

system lesions due

to the rise of prevalence rate of osteoporosis (100% in the age of 60-74 years old

versus 79.1% in 45-59 years old, p<0.001 and 25.9% in 18-44 years old. p<0.001), osteoarthrosis
(100% in the age of 60-74 years old versus 70.2% in 45-59, p<0.001 and 28.4% in 18-44. p<0.001),
and fractures (25.3% in the age of 60-74 years old versus 6.6% in 45-59, p<0.001, and 5.1% in 18-44
years old). Later we asked a question: are there gender differences in the development of acromegaly

MSC? (Figure 3.)
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Figure 3. Gender peculiarities of acromegaly MSC structure. Note: *- p< 0.05, ** - p< 0.01,
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According to the obtained results osteoporosis was prevalent among both male and female patients
(66.9% in men, 65.4% in women). There were gender differences in acromegaly MSC structure
among the studied patients. While female patients more often had osteoarthrosis (60.5% versus
46.8%, p<0.05), male patients more often suffered fractures (12.8% versus 5.5%, p<0.001 ).

After that we studied peculiarities of acromegaly MSC development dependent on the term of the
disease (Figure 4).
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Figure 4. MCS structure in patients with acromegaly dependent on the term of disease.
Note: *- p<0.05, ** - p< 0.01, *** p< 0.001.

According to the results of our study patients with acromegaly lasting up to 10 years the prevailing
MSC was osteoarthritis (34.7%) and osteopenia (51%). With the increase of the term of GH
hypersecretion the severity of skeletal system lesion increased resulting in the rise of prevalence
rate of osteoarthrosis (92.5% with duration 10-19 years, p<0.001 and 94.3% with duration 20 and

more years, p<0.001) and osteoporosis (91.2% with duration 10-19 years, p< 0.001 and 98.3% with
duration 20 and more years, p<0.001).

Conclusion

Thus, patients with acromegaly have high prevalence rate of musculoskeletal complications, in
the structure of which the most prevalent was osteoporosis (60.9%) and osteoarthrosis (58.2%), with
osteoarthrosis more often observed in female patients (60.5% versus 46.8%, p<0.05) and compression
vertebral fractures in male patients (12.8% versus 5.5%, p<0.001 ). Patients’ aging resulted in
deterioration of bone-articulate system lesions due to the rise of prevalence rate of osteoporosis (98.3%
in the age of 60-74 years old versus 92.5% in 45-59 years old, p<0.001 and 25.9% in 18-44 years
old. p<0.001), osteoarthrosis (100% in the age of 60-74 years old versus 70.2% in 45-59, p<0.001
and 28.4% 1in 18-44. p<0.001), and fractures (25.3% in the age of 60-74 years old versus 6.6% in
45-59, p<0.001, and 5.1% in 18-44 years old). With the increase of the term of GH hypersecretion the
severity of skeletal system lesion increased resulting in the rise of prevalence rate of osteoarthrosis
(92.5% with duration 10-19 years, p<0.001 and 94.3% with duration 20 and more years, p<0.001)
and osteoporosis (91.2% with duration 10-19 years, p< 0.001 and 98.3% with duration 20 and more
years, p<0.001). These findings confirm the necessity of early aggressive therapy of both basic disease
and initial complications in musculoskeletal system, as alterations in joints and cartilages become
irreversible with aging of the patients and increase of the disease duration.
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BO3MOXHOCTHU PAHHEN TUATHOCTHUKH JUCO®YHKIIUA MUOKAPIA ¥
INAIIUMEHTOB C CUHAPOMOM TUPEOTOKCHUKO3A

Xomkaesa C.X.!, Yoaiinyiiaesa H.B.!,

Myana6aea I.Y.2, Tonuépos L1.H.>

"PecryOnMKaHCKUI CrIeNUaTU3UPOBaHHbIH
HAy4YHO-IIPAKTUYECKUN METULIMHCKUI LEHTP
DHIOKpUHONIOTUU UMeHHn akanemuka S.X. TypakynoBa
’PecnyOnuKkaHCKHI CTICI[HATH3UPOBAHHBIN
Hay4HO-NPAKTUYECKNUN MenuunHCcKui nenTp Kapauonoruu

PE3IOME: OcHoBHas GpyHKIIHS TOPMOHOB IIUTOBHUIHOM KENE3bl 3aKITIOYAETCS B MOAIEPKAHUN
OanaHca cepiedHON (PYHKIIUU HAPSAY C peryisiueil ooMeHa BeniecTB. JIroOble M3MEHEHHS B YPOB-
HE TOPMOHOB IIIUTOBHIHOM KeJe3bl OYIyT OKa3bIBaTh BIMSIHIE HA HOPMaIbHOE (DYHKIIMOHHPOBAHKE
cepaua. IleppoHayaabHOE MOBBIIEHUE YPOBHS TOPMOHOB MPUBEAET K YBETUUYEHUIO COKPATUTEIBHOU
CIOCOOHOCTH JIEBOTO JKENTY/IOUKa, YTO Jajiee MPUBEIET K TMOBBIIMIEHUIO CEPIEYHOrO BHIOpOCA, B TO
BpEMs KaK XpOHUYECKOE BO3/IEHCTBHE TUPEOTOKCHUKO3a MPUBEIET K CHIKEHUIO HACOCHOUW (DYyHKIIMH
cepaua, K yBeIIMYCHUIO PUCKA apUTMUI, CHIKEHHIO OOIIe (yHKIUU JEeBOro xemynaouka, Gpuopo-
3y U, B KOHEYHOM HTOTE, IIPUBENET K CePICYHON He0CcTaTouHOCTU. JIuchyHKImsS cepana sBiseTcs
OJTHOM M3 OCHOBHBIX MPUYUH CMEPTH B CIIy4asiX TUIIEPTUPEO3a, YTO B OCHOBHOM OOYCJIOBIJICHO 3Ha-
YUTEIHHBIMH U3MEHEHUSIMU T€MOJMHAMUKH, O0YCIOBIICHHBIMU HAPYIIEHUEM MBIIICYHON (PYHKIIMH
cepaia. PaHHsST TMarHOCTHKAa U3MEHEHHH B CTPYKTYpPE MHOKap/a M €ro paHHUX (DyHKIIMOHATBHBIX
OuoMapkepax SIBISICTCS Kpae€yrojbHBIM KaMHEM JIJISl YIy4YIIEHUsT Ka4eCTBa KU3HH, MPOIOJDKUTEIb-
HOCTH >KM3HHU M OOIIETO0 COCTOSIHMS 3I0POBbS MareHTa. B TaHHOM cTaTbhe OMMCaHbl COBPEMEHHBIC
BO3MOXKHOCTH U TIOTIBITKU paHHEH NUAarHOCTUKH CePIeYHON NUC(yHKIIMYU, pa3BUBILIEHCS B pe3ybTa-
T€ CHHAPOMA TUPEOTOKCUKO3A.

KuroueBsble ¢jioBa: CHHAPOM THUPEOTOKCHKO3a, THIIEPTHPEO03, CepeuHast TUCHYHKIIHS, apUTMHUH,
bubpusuALMs npeacepaui, cepiedHas HeA0CTaTOYHOCTh, HaTpuypeTuueckuil nentua, BNP, NT-
pro-BNP, speckle tracking sxoxapauorpadusi.

TUPEOTOKCHUKO3 CUHAPOMMU BUJIAH BEMOPJIAPIA MUOKAP/]
JAUCOYHKIUACHU XOTATUHHU OPTA TAIIXUCOTU UMKOHUSATIAPA

Xom:kaeBa C.X.!, Yoaiinyiainaesa H.B. ',
Myanadaesa I.Y. %, lonnépos 111.H.*
'Akanemuk E.X. Typaxynos nomnu Pecrry6iuka
MXTUCOCTAITUPUITAH WIMHUK-aMaJIHi
DHJIOKPUHOJIOTHS] THOOUET MapKa3u
’Pecry0nuKa MXTUCOCITAIIITUPUIITAH
unmuii-amanuii Kapauonorus TnOOMET Mapkasu

PE3IOME

Kankoncumon 6e3 ropMOHJIApUHU acocHii Bazu(acy opak (aoausATHHU Ba MOAJIANAP aJIMallu-
HYBH MYBO3aHATHHH cakjamaaup. [opMOHIapHU KOHIA MUKIOPHHHU Y3TapHIIU IOPaKHH HOpMA
WIIIAIIUTa KarTa TabCUp Kypcaraad. bomutaHFud aaBpjia THUIEPTHPEO3 XOJNATH Yall KOPHUHYAHU
KUCKapHII KOOWIIMSITHHU OIIUpaan, Oy OpaK OTHII (pakIusCUHH Kynaiummura onud kenanu. [y
Ounan Oupra cypyHKalId THUIIEPTHPEO3 IOPAKHU KOH XalJall XyCyCUsITUHH MacauTHpaIu, apuTMuUs-
Jap pUBOKIIAHUIIUTA OO Kenaau, pubpo3ra Ba, HaTUXKA/a, FOPAK ETUIIMOBYMIINTHUTA OJTUO KEJIaH.
IOpak mucdyHKIMsICH TUTIEPTUPEO3 XONaTIapuIa YIUMHU acoCHil cababmapuaan OUpu XUCOOIaHA M
Ba y TEMOJMHAMUKAHU CE3WIIapiii Oy3WIIHMIIIIapY HATIKACHIa PUBOXKIIaHAI. MUOKap/ CTPYKTypa-
CUjia Y3rapuIUIapHU dPTa TAIIXUCOTH Ba OyHU 3pTa QYHKIIMOHAT OMOMapKEPIapUHU aHUKJIAI Oe-
MOpJIapHU XaéT cu(aTHHU KYTapHIla, JaBOMHUIIUTUHU y3aUTHPHIIAA Ba yMyMaH CajJOMaTIUTHHA
SIXIIUIANIIA KaTTa aXaMusATra ara. Yoy MaoKoiaJa TUPEOTOKCUKO3 CHHAPOMH HATHXKACHIa PUBO-
YKJIAHTaH I0paK TUChYHKIUSICUHY TAIIXUCAIIAA XO3UPTH KyH/Iard UMKOHUSATIAP Ba Xapakariap Kyp-
CaTWJIraH.
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KauuT cy3map: THPEOTOKCUKO3 CHHAPOMH, THIIEPTUPEO3, IOpaK AUCHYHKUIUACH, APUTMUS, XUJI-
MWIIOBYA apUTMHES, IOpPaK eTHUIIMOBYMINTH, HaTpuypeTuk mnentun, BNP, NT-pro-BNP, speckle
tracking sxokapaunorpaduscu.

POSSIBILITIES OF MYOCARDIUM DYSFUNCTION’S EARLY DIAGNOSTICS IN
THYROTOXICOSIS

Khodjayeva S.Kh.!, Ubaydullaeva N.B.,
Mullabaeva G.U.2, Doniyorov Sh.N.?
'Republican specialized scientific-practical
medical centre of Endocrinology named after
academician Ya.Kh. Turakulov

“Republican specialized scientific-practical
medical centre of Cardiology

The main function of thyroid hormones (TH) is to maintain a balance in cardiac function along
with the regulation of metabolism. Any alterations in the thyroid hormone levels will further affect
the normal functioning of the cardiac muscles. Initial raise in the hormones will result in increased
contractility of the left ventricle (LV) resulting in the raise of cardiac output, whereas chronicity of
the disease will cause reduction in normal behaviour of cardiac function, thereby causing increased
risk of arrhythmias, reduction in global function of LV, fibrosis and ultimately will result in heart
failure (HF). Cardiac dysfunction is one of the main causes of death in hyperthyroid cases, which is
mainly due to remarkable changes in the haemodynamics resulting from abnormal muscle function
of heart and diaphragm. Early diagnosis of changes in myocardium structure and its early functional
biomarkers is the cornerstone to improve patient’s life’s quality, longevity and their health generally.
There are described the current opportunities and attempts to early diagnosis of cardiac dysfunction
developed as a result of thyrotoxicosis syndrome.

Introduction

Thyrotoxicosis syndrome is known for its ability to have a negative effect on the patient’s cardio-
vascular system, causing at least a significant deterioration in the quality of life, including disability
and death, against the background of inadequate therapy. To date, attempts are being made to create
a set of measures for the early identification of a special risk group, among which the effect of excess
production of TH has a more pronounced effect than in the rest of the cohort of patients, leading to the
early development of complications such as atrial fibrillation (AF), gradually developing into a per-
manent form and HF that reduces the ability to work, and sometimes the ability to self-service. How-
ever, these attempts, possibly due to the small number of study groups, inconsistent results, or the
isolation of the components of early diagnosis - either the biochemical side or the functional - for one
reason or another, did not reach the stage when it could be confidently, in order to prevent irreversible
complications of the syndrome thyrotoxicosis, use certain methods to identify patients at risk.

Thyrotoxicosis syndrome is a polyetiological pathology, which, first of all, develops due to Graves’
disease, and less often, due to toxic adenoma and multinodular toxic goiter. The incidence of cardio-
vascular complications of thyrotoxicosis syndrome varies due to the difference in the criteria present-
ed for research. For example, the incidence of thyrotoxic cardiomyopathy was 12-68% of all cases
of hyperthyroidism; left ventricular diastolic dysfunction was 47%; dilated cardiomyopathy 1%, and
only 1/3 of them were reversible; pulmonary hypertension - in 29.6% of patients with subclinical
hyperthyroidism and 39.6% of patients with overt hyperthyroidism [7]. Despite the obvious influence
of the duration of the underlying disease on the development of complications, both in the literature
and in practice, there are cases with a short history of the disease and severe complications, and vice
versa - cases of a long history of thyrotoxicosis and the absence of clinically significant cardiovascu-
lar traces of thyrotoxicosis. This speaks of the influence of various factors and not only the severity
or duration of the main disease. The literature review presents us with the following assumptions:
older age, previous ischemic heart disease, disorders of the valvular apparatus of the heart for various
reasons, hypertension, severity or presence of endocrine ophthalmopathy, large size of the thyroid
gland, higher levels of free thyroxine (fT4), total triiodothyronine (T3) and antibodies to the thyroid
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stimulating hormone receptor (TSHr-AB) [7]. Conditions with previous cardiovascular pathology or
the manifestation of a permanent form or clinically pronounced paroxysmal form of AF or HF does
not raise doubts about the early radical therapy of thyrotoxicosis syndrome by radioactive ablation of
the thyroid gland and senselessness and the danger of conservative therapy, which requires another
12-18 months from the patient. In contrast to this situation, asymptomatic patients, in the early stag-
es of cardiac dysfunction without complaints of impaired pumping function of the heart or rhythm
disturbances, with sinus rhythm without pathological changes on a single electrocardiogram, remain
under the attention of specialists. Only with the progression of HF or in situations where the arrhyth-
mia is clinically manifested or becomes permanent for registration on a single recording of an elec-
trocardiogram - only in these situations does the endocrinologist decide to conduct radical therapy. At
the same time, according to the results of numerous studies, the prognosis of decompensated HF is
worse than that of cancer patients. Up to 70% of men and 63% of women die in the first 6 years after
the first symptoms of HF [24]. For the early diagnosis of HF of a wide etiology, attempts are made to
identify biochemical markers, as well as the latest techniques of echocardiographic examination. The
most justified numerous studies with great prospects for application in routine practice today are the
determination of NP and the speckle tracking echocardiography (STE) method. However, narrowing
the focus on thyrotoxicosis syndrome, points for discussion arise when these methods are applied in
this pathology.

The biochemical assessment of cardiac dysfunction considered the use of various markers of dam-
age - troponin, creatine kinase, natriuretic peptides (NP), and others. It should be noted that the values
of the first two increase with myocardial necrosis, which is rarely observed in thyrotoxicosis syn-
drome [3]. Physiologically, the level of NP increases with stretching and pressure overload of the left
ventricular tissue. These processes are observed in the development of HF, however, it should also be
taken into account that the level of NP is increased in the following conditions: 1) acute and chronic
renal failure; 2) arterial hypertension; 3) diseases accompanied by pulmonary hypertension; 4) older
age; 5) female sex; 6) liver cirrhosis; 7) hyperthyroidism; 8) sepsis) 9) chemotherapy [11]. It would
be logical to assume that the use of NP as a marker of cardiac dysfunction in thyrotoxicosis syndrome
would lead to an increase in false-positive results and overdiagnosis of cardiac dysfunction. However,
a review of the literature of the studies carried out presents conflicting results.

There are a lot of publications message that the largest increasing NP (brain natriuretic peptide and
its precursor — N-terminal-pro-BNP) observed in overt hyperthyroidism, less in subclinical one and
least in hypothyroidism [5; 17, 21] The other study show that treatment new-onset hyperthyroidism
lead to decresing brain natriuretic peptide (BNP) up to reference values and BNP interpretation in
hyperthyroidism can lead to misdiagnosis of HF [6]. There is also case report about patient with acute
decompensated HF on base of overt hyperthyroidism, where initial BNP value - 800,6 pg/ml with
congestion in both circulation circles, tachysistolic form AF and thyrotoxicosis - in 2 weeks of treat-
ment with antithyroid drugs, beta-blockers, diuretics and anticoagulants with congestion resolution,
left ventricular ejection fraction increasing from 26% to 48% and conversion of AF to normosystolic
form, but thyrotoxicosis remaining - value of BNP continue to be high - 940,2 pg/ml [8]. Namely, the
cardiac function improving not to reflect on BNP level, presumably because of hyperthyroid status
continuation.

However, when we analyze literature we met publications that showed detection BNP/NT-pro-
BNP useful for cardiac dysfunction diagnostics. So, in 2005 the investigation carried out by Chinese
scientists on 67 patients with hyperthyroidism and 32 healthy volunteers showe that BNP was higher
in hyperthyroid patients and that largest amount was found in patients with clinical and echocardio-
graphic signs ventricular dysfunction [22].

In 2009, the other group of Chinese scientists research 58 children with hyperthyroidism, 28 from
them had diagnosis thyrotoxic heart, 30 children was selected as control group. This research showed
that sensitivity and specificity of BNP using was 92,86% and 90,00%, respectively [11]. In favor of
NP revealing as objective monitoring of cardiac dysfunction in hyperthyroidism said indian research-
ers [14]. Summarizing the above mentioned studies, we can say that conflicting data from various
studies require further study of the use of NP as a predictor of cardiac dysfunction.

In the echocardiographic assessment practice of cardiac pathology, methods of quantitative as-
sessment of heart function have recently begun to be used, in particular, such a method as STE. The
technique involves the assessment of deformation (changes in the size of the myocardium), twisting
and untwisting of the myocardium segmentally and globally, which reflects myocardial contractility
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and, which is especially important, provides a quantitative assessment of these parameters. The pre-
vious technique of tissue echocardiography did not make it possible to evaluate depending on the
angle in the scan, i.e. the assessment of the movement of myocardial fibers was carried out only in the
longitudinal plane. The STE technique makes it possible to assess the movement of the myocardium
in three planes (longitudinal, circular and radial) [1].

For a clearer understanding of the method’s essence, it should be noted that the LV myocardium
consists of two layers: subendocardial, which envelops the LV in a clockwise helical manner, and
subepicardial, which envelops the LV in a helical counterclockwise direction. If we look from the
apex of the heart, it rotates counterclockwise during systole, and the base of the heart - clockwise.
When the apex and base of the LV rotate in opposite directions, the myocardium thickens and short-
ens in the longitudinal direction - roughly speaking, contraction can be compared to “squeezing a
rag.” Thus, when ultrasound is conducted into the myocardial tissue, they are scattered and reflected
in the form of speckles (spots) in the gray scale of a two-dimensional image. It is the movement of
these speckles during twisting-systole and untwisting-diastole that is evaluated by the STE technique.
Further, the software of the technique allows you to translate this movement into a graphic image and,
on the basis of this, calculate the numerical values of the myocardial contractility.

www.SPECKLEPEDIA.com

Fig. 1. Speckle tracking echocardiography. Indicators in a healthy person. Indicators of global
longitudinal strain (GLS) in different segments of the myocardial section vary from -16 to -22,
which corresponds to normal values [25].

Until now, there are difficulties with the generally accepted standards for strain indices and strain
rate according to STE [12]. In the HUNT study, which included 1266 healthy individuals, the mean
values of longitudinal strain and strain rate, respectively, were: -17.4% in women and -15.9% in men
[4]. Due to the fact that, the peculiarities of specialized software from different manufacturers lead-
ing to the evaluation parameters are not interchangeable, the recommendations provide a range of
average values [9]. As an approximate guideline, The Recommendations for cardiac chamber quan-
tification by echocardiography in adults: an update from the American Society of Echocardiography
and the European Association of Cardiovascular Imaging recommendations indicate the value of the
global longitudinal deformation -20%, the absolute values above which indicate the norm [9]. It was
found that women are characterized by higher absolute values of myocardial deformation and with
age, global deformation decreases [1, 4]

A large number of positive results of STE use served as the basis for the publication of separate
recommendations on these echocardiographic techniques: “ Current and evolving echocardiographic
techniques for the quantitative evaluation of cardiac mechanics “ (ASE / EAE, 2011) and “Definitions
for a common standard for 2D speckle tracking echocardiography” (EACVI/ASE , 2015) [12, 22]. It
should be noted that the technique has demonstrated the reproducibility and availability for clinical
use of tissue Doppler sonography and echocardiographic assessment of myocardial deformation and
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was noted in the European guidelines for the diagnosis and treatment of HF (ESC, 2016) [19].

The use of STE has been described in various pathologies cases. There is evidence of the positive
use of STE in risk stratification of patients with CHF [14], in assessing the function of the right ven-
tricle and left atrium, with left ventricular hypertrophy, with ischemic heart disease, with HF, with
diseases of the pericardium and restrictive cardiomyopathy, with valvular pathology, in assessing
the effect of cardiotoxicity in the treatment of oncopathology. In the latter case, echocardiographic
assessment of myocardial function - LV ejection fraction is used to diagnose the cardiotoxic effect of
anticancer therapy [18]. According to the literature, a decrease in myocardial deformation is a more
informative indicator than LV ejection fraction for early detection of asymptomatic systolic dysfunc-
tion caused by pharmacological influence in the treatment of oncopathology. [11, 17].

Taking into account such a wide scope of application of the STE method, and also its prospects, it
is necessary to study its possibilities in case of thyrotoxicosis syndrome to improve the cardiovascular
prognosis of patients. At the same time, further studies are needed, including multicenter studies to
study the diagnostic accuracy and reproducibility of STE indicators in this pathology. In addition, the
STE software of various manufacturers of echocardiographic equipment needs to be standardized.
Nevertheless, STE assessment of myocardial deformation and LV twisting can be very useful in a
number of clinical situations as an accessory tool for quantitative characterization of myocardial and
cardiac function in general. There is evidence that such a generally accepted characteristic of myocar-
dial function as ejection fraction in in some cases may be insufficiently informative and not correlate
with the severity of the clinical condition, especially in the initial stages of HF [9, 19]. It is not by
chance that an independent term has been proposed to denote cardiac pathology in such patients -
“HF with a preserved ejection fraction”. The use of modern echocardiographic techniques expands
the diagnostic capabilities in terms of assessing the systolic and diastolic functions in this category of
cardiac patients with a number of pathological conditions, and it is quite possible, in thyrotoxicosis
syndrome too.

The scope of application of STE in the literature for thyrotoxicosis syndrome is not wide enough -
there are only a few articles with using this method in describing mechanical changes of the LV struc-
ture in thyrotoxicosis syndrome. A study by Greek scientists Aroditis K. and his team [2], published in
2016, investigated this problem in 44 patients with newly diagnosed Graves’ disease compared with a
control group of 43 healthy volunteers, where they observed the effect of excess TH on the heart and
changes, occurring within 6 months of therapy. It should be noted that, according to the authors, this
study is the first to use the latest technique for assessing heart function by STE echocardiography in
Graves’ disease.

Cardiac function was assessed using traditional echocardiography and STE. Initially, in the group
of patients with manifest thyrotoxicosis, the indicators of contractile function were significantly high-
er, including the end-diastolic dimension of the LV (LV EDD)uu, the size of the atria, the thickness
of the posterior wall of the myocardium, and the impairment of the relaxation function of the left
ventricular myocardium was reliably presented. STE parameters such as longitudinal, transverse and
radial myocardial deformities and strain rate during relaxation were comparable in both groups. After
6 months of thyrostatic therapy with euthyroidism achievement in the group of patients the indicators
of LV size during diastole, LV mass, volume and diameter of the left atrium decreased significantly.
The ejection fraction did not undergo significant changes. On the other hand, there was an improve-
ment in diastolic function. On STE echocardiography, indicators of longitudinal and radial myocar-
dial deformation did not show significant changes at baseline, in comparison with the control group,
as well as after 6 months and the achievement of euthyroidism. However, in the final period of the
study, the radial deformation of the myocardium in patients with HF was significantly higher than
in the control group, and after therapy, compared with the initial value, it did not show a significant
change. The fact that there was no dynamics in the indicators of longitudinal and radial deformation
indicates the absence of a significant change of systolic function after therapy. The study provides a
strong correlation between the level of free T4 and the thickness of the interventricular septum, as
well as a significant correlation with the TAPSE indicator (the amplitude of mixing the level of the
tricuspid valve in systole, which characterizes the contractility of the right ventricle).

Another study by Indian scientists published in 2018 included 50 patients with Graves’ disease
and thyroiditis (1:1) [15]. Probably, the inclusion of patients with thyroiditis was not entirely correct,
due to the fact that irreversible cardiovascular complications are rarely observed because of the short
duration and low severity of thyrotoxicosis in thyroiditis. Also, in contrast to the previous work, the
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selection was carried out regardless of the duration of thyrotoxicosis and there was no control group.
Traditional echocardiography and STE echocardiography were used. As in the previous work, there
was an increase in the sizes of the myocardium (end-systolic and end-diastolic LV dimensions), as
well as LV volume (end-systolic and end-diastolic LV volumes), an increase in pumping function
(ejection fraction, shortening fraction). Among 50 patients, left ventricular systolic dysfunction was
observed in 4%, while diastolic dysfunction was detected in 12%. Among patients with diastolic
dysfunction, 4% had normal ejection fraction and the values of global longitudinal deformity were
threshold, which, according to the authors, is given as an early sign of systolic dysfunction by the
authors.

These two works presented the characteristic changes that occur in the structure of the heart when
exposed to excessive amounts of thyroid hormones, describing the early signs by the most sensitive
methods. Obviously, in the first work in the group of patients, there was no need for radical therapy
of thyrotoxicosis, the patients had a short duration of thyrotoxicosis and diseases that independently
cause structural damage to the heart were excluded. In the second study, there were patients with a
longer duration of the underlying disease, however, the diversity of selection, the lack of control after
the therapy did not make it possible to identify a group with irreversible structural changes in the
myocardium. Determination of the cardiovascular prognosis in a patient with thyrotoxicosis should
presumably combine the analysis of a whole set of data, including risk factors - gender, age, existing
cardiovascular diseases, duration of thyrotoxicosis, the degree of aggression of thyrotoxicosis (the
level of thyroid hormones, the level of autoantibodies to the TSH receptor), condition cardiovascular
system - biochemical and functional. Such an approach would allow patients at risk not to waste time
for 12-18 months of conservative therapy, as suggested by the current approach of the European and
American Thyroid Association (ETA, 2018; ATA, 2016), while all studies show that as increasing the
duration of thyrotoxicosis and the patient’s age, the cardiovascular prognosis also worsens.

Conclusion

There is a great prospect for the application of methods for detecting NP and STE in combination
with clinical, biochemical and functional data of patients with thyrotoxicosis syndrome to determine
their further cardiovascular prognosis, which requires large-scale multicenter studies in this direction.
It is necessary to assess the likelihood of obtaining false-positive results when detecting NP against
the background of thyrotoxicosis, as well as to determine the role of STE. Such a step would make
a great contribution to the development of a system for personalized prediction of the development
of cardiovascular complications of thyrotoxicosis syndrome against the background of conservative
treatment and radioiodine therapy, with the aim of early detection in patients of changes in the cardio-
vascular system, respectively, in improving the quality of life, reducing disability and mortality rates
in this patient categories
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QUESTIONS OF EPIDEMIOLOGY, ETIOPATHOGENESIS, TREATMENT AND
PROGNOSIS OF HEART FAILURE IN PATIENTS WITH DIABETES MELLITUS.

Yusupova Sh. K., Khalimova Z. Yu.,
Hodjimatov G.M., Shakirova G. K.

The combination of diabetes mellitus and chronic heart failure (DM and CHF) is a dangerous
cocktail that is an important risk factor and the main comorbid condition that accompanies the risk.
DM is one of the most significant causes of chronic heart failure (CHF). This article discusses the
issues of epidemiology, pathophysiology, basic principles of treatment strategy and prognosis of CHF
outcomes in patients with DM2.

Keywords: diabetes mellitus, chronic heart failure, Cardiovascular diseases, sugar-reducing drugs.

BOINPOCHI SIIMAEMUOJIOT U, STUOMATOT'EHE3A, IEYEHUS U TPOT'HO3A
CEPIEYHOU HEJOCTATOYHOCTH Y BOJIBHbBIX CAXAPHBIM TMABETOM.

KOcynoga L1.K., Xanumosa 3.10., Xoxxxumaros .M., Illakuposa I'.K.
Anpmxanckuil ['ocynapcTBeHHbIN MEIUIUHCKAN UHCTUTYT.
Kagenpa rocniuransHol Tepanuu ¥ SHAOKPHHOIOTUH

Coueranue caxapHOro auadeTa W XpoHHYeckoi cepaeuHoil Hepocrtarounoctu- (CI u XCH)-o-
MIACHBIN KOKTEHIIb, KOTOPBIH SBIISIETCS BaYKHBIM (PaKTOPOM PHCKA M OCHOBHBIM KOMOPOUIHBIM COCTO-
SIHUEM, COIYTCTBYIOIIMM pHcKy. C/l siBisieTcst OAHOM M3 3HAYMMBIX IPUYUH PAa3BUTUS XPOHUYECKOM
cepaeunoit HenocrarouHocTH (XCH). B manHO# crathe 00CYKIaroTcs BOIMPOCHI SMUAEMHUOIOTHH,
naToGU3N0IOT U, OCHOBHBIE IPUHIIMIIBI JIeUeOHO cTpareruu 1 nporHo3a ucxonoB XCH y 601bpHbBIX
Cl2.

KiroueBble c10Ba: caxapHbIii qualeT, XpOHUYEeCKas cepliedHasi HeJJ0OCTaTOYHOCTb, CEPACYHO-CO-
CyaHCThIE 3a00I€BaHMS, CAXapOCHIDKAIONINE MPEIaparhl.

QANDLI DIABET BILAN OG’RIGAN BEMORLARDA YURAK ETISHMOVCHILIGINI
EPIDEMIOLOGIYASI, ETIOPATOGENEZI, DAVOLASH VA PROGNOZLASH
MASALALARI.

Yusupova Sh. K., Khalimova Z. Yu.,
Hodjimatov G.M., Shakirova G. K.

Andijon davlat tibbiyot instituti.

Gospital terapiya va endokrinologiya kafedrasi.

Qandli diabet va surunkali yurak etishmovchiligining birga kechishi xavfli kokteyl bo’lib, u
muhim xavf omili va xavf bilan bog’liq asosiy komorbid holatdir. Qandli diabet surunkali yurak
etishmovchiligining muhim sabablaridan biridir. Ushbu maqolada Qandli diabet bilan og’rigan be-
morlarda surunkali yurak etyshmochiligini epidemiologiyasi, patofiziologiyasi, davolash strategiya-
si asosly printsiplari va surunkali yurak etishmovchiligining prognoz qilish masalalari muhokama
qilinadi.

Kalit so’zlar: qandli diabet, surunkali yurak etishmovchiligi, yurak-qon tomir kasalliklari, gipo-
glikemik dorilar.

Diabetes mellitus (DM) is one of the most pressing problems of modern medicine, the prevalence
of which is growing every year and the rate of growth of DM today has taken the scale of a worldwide
epidemic. Over the past 10 years, the incidence rate has increased by 2 times, and according to the
IDF in 2015 reached 415 million people, in 2017 425 million and according to the latest data in 2019,
463 million people in the world aged 20-79 years suffer from diabetes, and according to forecasts by
2030, their number will increase to 700 million. the majority of patients with DM are those at the age
of the greatest work activity [1,2].
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DM causes the development of serious micro-and microvascular complications: nephropathy, reti-
nopathy, neuropathy, diabetic foot syndrome, myocardial infarction(MI), chronic heart failure (CHF),
stroke, leading to high disability and mortality of patients [3,4].

According to Alimov A. In and co. as of 01.01.2019, there are 230,610 patients with diabetes reg-
istered in Uzbekistan: 18,349 patients with type 1 diabetes and 212,261 patients with type 2 diabetes.
The prevalence of type 2 diabetes is 7.9% among people over 35 years of age and has increased 1.6
times over the past 14 years (4). According to conducted screening in rural regions of Uzbekistan
for identification of diabetes and IGT among 6189 individuals revealed a high prevalence of type 2
diabetes in high risk patients (13.3%), compared with the data of the national register of 5-6%, indi-
cating the importance of screening for active detection of people with diabetes, IGT and IFG in order
to begin treatment and prevent the development of severe complications. The prevailing risk factors
for diabetes among the rural population over 40 years of age in Uzbekistan were: AH-78.6%; obesity
(BMI >30) - 43.3%, HD - 42%, hereditary predisposition-35.2%. (Ibragimova N. sh., et al., 2018)
[5,6].

Diagnosis of these conditions is not difficult and is available at all levels of the health organi-
zation, however, in Uzbekistan, as in many other countries of the world, there is still a discrepancy
between the data on registration for diabetes and the results of epidemiological studies (Akbarov Z.
S. etal., 2016; Ismailov S. 1., et al.,2012) [7].

Type 2 diabetes is one of the established risk factors for the development of cardiovascular dis-
eases, which has been proven in the results of numerous studies. The high incidence of CVD in type
2 diabetes is due not only to the presence of risk factors such as hyperglycemia, hypertension, and
dyslipidemia, but also to the existence of a number of factors that accelerate the development and pro-
gression of vascular complications in diabetes. These include hereditary predisposition to antipathies,
bad habits, congenital or acquired disorders of lipid metabolism, blood clotting systems [3,4,9,10].

The risk of developing coronary heart disease (CHD) in patients with type 2 diabetes is 2-4 times
higher, and the risk of developing myocardial infarction (MI) is 6-10 times higher than in the General
population. The clear relationship between type 2 diabetes and CVD is a well-known fact, confirmed
by the results of numerous population studies. The main causes of high mortality in patients with dia-
betes are cardiovascular diseases. In the progression and development of CVD in patients with type 2
diabetes, the leading role belongs to risk factors (FR). Based on the results of numerous international
epidemiological prospective studies, various scales have been proposed for calculating the total car-
diovascular risk [4,9,10].

Epidemiology, etiopathogenesis of chronic heart failure in diabetic patients

The combination of diabetes mellitus and chronic heart failure (DM and CHF) is a dangerous cock-
tail that is an important risk factor and the main comorbid condition that accompanies the risk. DM
is one of the most significant causes of chronic heart failure (CHF). Foreign epidemiological studies
show that about 12% of patients with type 2 diabetes have signs of CHF, and 15-26% of people with
CHF suffer from type 2 diabetes. The problem of combining CHF and DM2 has become so urgent
that despite the existence and regular updating of separate Recommendations for both CHF and DM2,
in 2019 special Recommendations for the combination of CHF and DM2 were published, proposed
by experts from the American Heart Association and Heart Failure Society of America [3,4].

Chronic heart failure (CHF) as the final stage of all CVD takes a leading position in the structure
of total mortality and permanent disability, including in people of working age. Currently, in all de-
veloped countries in the structure of the main causes of chronic heart failure (CHF) in addition to
arterial hypertension (AH) and CHD, the share of type 2 diabetes mellitus (DM2) is increasing, which
reaches 27% in the Pan-European sample [9.10].

At the same time, metabolic disorders, in particular hyperglycemia, as a risk factor for death, ranks
third, second only to hypertension and Smoking, and obesity is among the top five risk factors for
death.

Most cardiovascular diseases (CVD) are associated with

disorders of carbohydrate and lipid metabolism, which eventually lead to

joins inflammation in adipose tissue, the development of resistance to

insulin and obesity, endothelial dysfunction, atherosclerotic

vascular remodeling, myocardial hypertrophy, increased stiffness, and left ventricular diastolic
dysfunction.

The prevalence of CHF in patients with DM-2 aged <65 years, both men and women, is higher
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than in the General population — 4 and 8 times, respectively [13, 14]. Diastolic dysfunction, diag-
nosed in 50-75% of patients with DM-2 without concomitant cardiovascular pathology, is considered
by researchers as a manifestation of diabetic cardiomyopathy [4,16,17]. CHF with a reduced ejection
fraction in patients with DM is accompanied by a significantly higher probability of death and hos-
pitalization compared to patients without DM [4.18]. Patients with DM-2 and CHF have the worst
long-term prognosis. In patients with diabetes, there is an increased risk of heart failure progression
(CHF) — HR 1.17; 95% CI 1.04-1.32 and hospitalizations for CHF — HR 1.19; 95% CI 1.04-1.36,
patients with diabetes and CHF also differ in longer periods of inpatient treatment [4.19]. The basis
for the development of CHF in DM are macrogiopathy of the coronary arteries, structural remodeling
of the myocardium, myocardiodystrophy and neuropathy. Large-scale studies of BEST, RESOLVD,
and MERIT-HF have confirmed that patients with type 2 diabetes have a higher rate of hospitalization
and duration of hospital stay than those without carbohydrate metabolism disorders [20,21].

In the last decade, such as the imbalance of circulating hormones, inflammatory cytokines and ad-
ipocytes are considered as molecular factors involved in the aggravation of structural and functional
changes of the heart and blood vessels in patients with CVD, combined with metabolic disorders.

In CHF, the presence of concomitant DM2 is associated with higher overall and cardiovascular
mortality, as well as a higher frequency of nonfatal complications that are the causes of repeated hos-
pitalizations). The important role of DM2 as a comorbidity complicating the course of CHF dictates
the need to clarify the pathophysiological mechanisms by which concomitant DM2 can worsen the
prognosis of CHF, which is necessary to improve the effectiveness of treatment of this category of
patients [4, 20].

In the Framingham study, the relative risk of developing CHF in patients with type 2 diabetes aged
45-74 years was 2 times higher in men and 6 times higher in women compared to patients without
diabetes [15]. The high incidence of CHF in patients with type 2 diabetes was also demonstrated in
the well-known epidemiological study NHANESI (The National Health and Nutrition Examination
Survey) [22].

As the etiopathogenesis of this combined pathology, it should be noted that the etiological relation-
ship of CHF and DM is mutually directed. So, a long course of DM can lead to the development of
myocardial dysfunction and CHF, the cause of development can be endothelial dysfunction, dyslipid-
emia, disorders of the clotting system, hyperglycemia, which affects the function and morphology of
the myocardium. On the other hand, CHF can lead to the development of type 2 diabetes, as a result
of hyper perfusion of organs and hyper activation of neurohumoral systems, pathogenic shifts devel-
op that contribute to an increase in the concentration of glucose in the blood. These include reducing
the consumption of glucose by muscle tissue, increased gluconeogenesis in the liver, kontrinsulfarin
effects of catecholamine. The second mechanism for the development of CHF in patients with type
2 diabetes can be the direct effect of prolonged hyperglycemia on the heart muscles and its damage.
Myocardial damage on the background of hyperglycemia is mediated by microangiopathy, impaired
calcium transport and fatty acid metabolism. An example of a glucose-toxic effect on the myocardium
can be considered the development of diabetic cardiomyopathy, which can be considered as a com-
bination of violations of the properties of the myocardium, electrophysiological processes and hyper
cate cholanemia [4,20,23].

The prevalence of CHF in patients with type 2 diabetes at the age of <65 years, both in men and
women, is higher than in the General population by 4 and 8 times, respectively. Diastolic dysfunction,
diagnosed in 50-75% of patients with type 2 diabetes without accompanying cardiovascular patholo-
gy, is considered as a manifestation of diabetic cardiomyopathy (Ostroumova). CHF with a reduced
ejection fraction in patients with type 2 diabetes is associated with a significantly higher probability
of death and hospitalization compared to patients without diabetes. Patients with type 2 diabetes and
CHF have the worst long-term prognosis [4,20,23].

Choice of hypoglycemic drugs in people with DM?2 at risk of developing CHF and those who
already have CHF

The degree of influence of intensive hypoglycemic therapy on the risk of macro vascular compli-
cations in DM remains debatable [4.24]. Thus, in the UKPDS (United Kingdom Prospective Diabetes
Study) [25] in the intensive care group, there was a 16% reduction in the risk of cardiovascular condi-
tions: fatal or non-fatal MI and sudden cardiac death, but it was not statistically significant (p=0.052).
Other major RCTS were also devoted to studying the effect of intensive antidiabetic therapy on the
risk of macro vascular complications in comparison with standard therapy: ACCORD (Action to
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Control Cardiovascular Risk in Diabetes) [26], ADVANCE (Action in Diabetes and Vascular Dis-
ease: Preterax and Diamicron Modified Release Controlled Evaluation) [27] and VADT (Veterans
Affairs Diabetes Trial) [28].

In General, a meta-analysis of four major RCTS: UKPDS, ACCORD, ADVANCE, and VADT
revealed a moderate and statistically insignificant reduction in the risk of major macro vascular con-
ditions, including those associated with CHF, between groups with more intensive glycemic control
(average HbAIC values of 6.4-7.0%) and its less intensive control (HbA1C levels 7,3-8,4%) [4,
26,27,28].

Biguanides (Metformin) is currently considered as the preferred initial hypoglycemic drug in in-
dividuals with DM2 in

absence of contraindications. It has the same position in persons with DM2 in combination with
CHF. Before 2006 it was considered contraindicated in CHF because of fears the development of
such rare complications such as lactic acidosis. Now it is shown that in such patients, its use is asso-
ciated with a favorable effect on the prognosis. Thus, in a meta-analysis of 9 cohort studies, which
included almost 34 thousand patients, it was demonstrated that the use of Metformin in individuals
with CHF and DM2 was accompanied by a distinct decrease in overall mortality (by 20%) and the
frequency of decompensation of CHF [12,29]. The UKPDS RCT sub analysis provides data on a
possible reduction in the risk of myocardial infarction when Metformin is prescribed [30]. Experts
recommend the use of Metformin as a basic hypoglycemic agent in people with DM2 who are at risk
of developing CHF, as well as in patients with pre-existing CHF. It should be canceled in cases of
severe decompensation of CH [31].

Sulfonylureas in the treatment of patients with DM2 with CHF are currently considered less pref-
erable in comparison with a number of other classes of hypoglycemic drugs. At the same time, in
several serious RCTS (UKPDS, BARI-2D, ADVANCE) [12,32], there was no clear evidence of an
increase in cardiovascular risk (SSR) when using this group of drugs. The evidence can also be a large
RCT of CAROLINA (Cardiovascular Outcome study of LINAgliptin versus glimepiride in patients
with type 2 diabetes). The results of the CAROLINA ® study were presented at the 79th scientific
conference of the American Diabetes Association, which showed that the study reached the primary
endpoint (Major Adverse Cardiac Event-MACE)-the onset of cardiovascular death, nonfatal myo-
cardial infarction, or nonfatal stroke (three major cardiovascular events (3P-MACE)). These were
recorded in 11.8% (356) in the linagliptin group and 12.0% (362) in the glimepiride group [33]. The
General safety profile of linagliptin corresponded to the previously defined one, no new data was
established. For the secondary endpoint and hospitalization cases due to unstable angina, linagliptin
did not differ from glimepiride. 4P-MACE-13.2% when using linagliptin, 13, 3% — glimepiride is
required.

In some patients with DM2 and CHF, the use of insulin therapy is required to achieve com-
pensation of carbohydrate metabolism, but their use is associated with an increase in body weight,
the risk of hypoglycemia, which requires caution and careful laboratory control. Although data from
several RCTS (ORIGIN, UKPDS, BARI-2D) [34] did not show a worsening of the cardiovascular
prognosis against the background of the use of insulin drugs, however, other reports show the possi-
bility of increasing cardiovascular mortality in people with DM2 and CHF who received insulin, in
comparison with other hypoglycemic drugs.

Drugs of the thiazolidinedione group are not recommended for use in persons with DM2 with CHF
[35,36]. Drugs in this group may increase the risk of developing clinical manifestations of CHF in
those with DM2 WHO have not previously had these manifestations. This position is supported by
data from RCTS Proactive and RECORD, as well as meta-analysis data, where the use of both rep-
resentatives of thiazolidinedione’s was associated with an increased risk of CHF decompensation, in
comparison with placebo [12,35,36].

As for the use of glucagon-like peptide-1 receptor agonists in DM with CHF, several RCTS
(LEADER, ELIXA, EXCEL, SUSTAIN-6) [37] have demonstrated that argpp-1 can reduce SSR in
the General population of patients with DM2. With DM2 in combination with CHF, they are quite
safe, although they do not have direct favorable effects on the prognosis (they do not reduce the risk
of CHF decompensation). In individuals who have recently undergone CHF decompensation, their
use requires caution (RCT FIGHT) [12,38].

Dipeptidyl peptidase-4 (idpp-4, dipeptidyl peptidase-4 (DPP-4) inhibitors) These oral medications
are usually considered for DM2 as 2nd-line medications, in addition to Metformin. According to the
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RCT (SAVOR TIMI-53, EXAMINE, TECOS, VIVIDD) [39], the use of idpp-4 is not associated with
any adverse effect on the cardiovascular prognosis. In individuals with high SSR, saxagliptin increas-
es the risk of CHF decompensation. Given the limited and contradictory data available, experts are
currently cautious about the possibility of using idpp-4 in individuals with established CHF, as well
as in those who have a high risk of its development [12,39,41].

Amulticenter, randomized, double-blind, placebo-controlled study, SAVOR —TIMI 53 (Saxagliptin
Assessment of Vascular Outcomes Recorded in Patients with Diabetes Mellitus-Thrombolysis in
Myocardial Infarction 53) [4,41], focused on the effect of the DPP-4 inhibitor saxagliptin on car-
diovascular outcomes, involved ~16,500 patients with DM-2 aged >40 years with a history of CVD
(n=12929) and/or multiple FRS of their development (n=3533). The level of HbA ¢ at the screening
visit was 6.5-12.0%, history of MI 38.0% and 37.6%, CHF 12.8% and 12.8%, coronary artery revas-
cularization 43.1% and 43.3%, and was comparable in the saxagliptin and placebo groups. At the end
of the follow-up period (an average of 2.1 years), both positive and negative effects of saxagliptin
on cardiovascular events were noted — HR 1.00; 95% CI 0.89-1.12 (p=0.99), but a statistically sig-
nificant increase in the frequency of hospitalization due to CHF progression in the saxagliptin group
compared to the placebo group-3.5% vs 2.8%; OR 1.27; 95% CI 1.07-1.51 (p=0.007) [4.41].

The next group of drugs that is used in the treatment of DM and CHF is inglt-2, which is the first
and so far the only class of sugar-lowering drugs for
which there is strong evidence of a favorable effect on
the cardiovascular prognosis, especially in patients with
DM2 and CHF with low LV FV. Against the background
of their use in patients with DM2 AND CHF with low
LV FV in the RCT series (CANVAS, CVD-REAL),
there was a decrease in total (49%) and cardiovascular
mortality, a decrease in the frequency of CHF decom-
pensation by 33-39%, which undoubtedly makes them
the hypoglycemic drugs of choice in such individuals [12,42,43]. In addition, inglt-2 can be used as
a component of a preventive strategy in people with DM2 AND a high risk of developing CHF (in-
cluding post-infarction patients).

The prognosis of chronic heart failure in patients with diabetes mellitus

It is known that DM2, as comorbidity, leads among other diseases that burden the clinical course
of all CVD without exception, mainly due to the early development of cardiovascular complica-
tions that worsen the prognosis. For a long time, it was believed that compensation of carbohydrate
metabolism in patients with DM2 is a key factor in the prevention of cardiovascular complications,
however, meta-analysis data showed that even intensive control of glycaemia does not reduce the risk
of developing cardiovascular complications (Parry M., 2015; Wang Y., 2015; Newman J. D., 2017).

On the other hand, heart failure leads to a significant increase in the death rate of diabetic patients.
For example, in the DIABHYCAR study, the annual mortality rate of diabetics who developed heart
failure was 12 times higher than in patients with diabetes without heart failure (36.4 and 3.2 %)
[20,21]. In a large American cohort study that included 151,738 diabetic patients over 65 years of
age, the 5-year survival rate for patients with heart failure was 12.5%, compared to 80% for diabetics
without heart failure [45]. In another BEST study, the presence of DM was independently correlated
with an increase in cardiovascular mortality in patients with ischemic cardiomyopathy [20,44].

DM2 has a significant adverse effect on the prognosis in individuals with various variants of CHF.
According to large meta-analyses, it is considered a significant independent risk factor for death in
CHF with a low LV ejection fraction (LVF). Among people with CHF at low

LVF and DM2 risk of decompensation of heart failure (CHF) is approximately 2 times higher than
in patients with CHF without diabetes. Individuals with a combination of these two conditions also
show a higher rate of repeated hospital admissions for CHF, and a lower quality of life. SD2

it also negatively affects the course of CHF with preserved LVF, increasing the risk of decompen-
sation and mortality. In randomized controlled trials (RCTS) CHARM I and I-PRESERVE [46,47], it
is shown that these adverse effects of DM2 in this variant of CHF may be even more pronounced than
in individuals with CHF with low LVF.

CONCLUSIONS
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Thus, type 2 diabetes is an important risk factor for chronic heart failure, independent of coronary
heart disease, hypertension, and other factors. Diabetes patients have a high incidence and mortality
rate from heart failure. It is known that the close Association of heart failure and diabetes is due to
the greater frequency and severity of its risk factors in diabetes mellitus, accelerated development
of atherosclerosis and specific diabetic myocardial damage associated primarily with metabolic and
neurohumoral disorders. However, the mechanisms of cardiac dysfunction directly related to diabetes
require further study.
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Axb6apoB 3oupxomxka CobupoBuu (1945-2020r.). Beigaromuiics aesTenh MEIUIIMHCKONW HayKH,
OCHOBOIOJIOKHHUK JTUA0ETOJOTUYECKON MIKOJNBI B Y30€KHCTaHe, TOKTOP MEIWIUHCKUX Hayk,
npodeccop AxbapoB 3oupxomxa CoOupoBuy.

AxOapoB 3oupxomka CoOUpOBUY POAWICS B CEMbE MHTEIUIUIEHTOB 15 centsops 1945 roga B
ropofe TamkeHt. [locime OKOHYaHUS MIKOJIBI MOCTYNWI B TalIKEHTCKUN MEAUIMHCKUA MHCTUTYT
10 HampaBJIeHUIO JieyeOHoe neno. Ero oueHp mHTEpecoBasia HayKa, MO3TOMY MPO(EeCCHOHATBHYIO
JeSITeNIbHOCTh OH Havyall B IHCTUTYTe XMMUU PACTUTENbHBIX BelllecTB AKkaJieMUu Hayk PecnyOnuku
V36ekuctan u B 1974 roay 3ammTiil KAaHIUIATCKYIO TUCCEPTAIUIO.

B 1978 rony Ax6apor 3oupxomka CoOMpoBHY Hadasl paboTaTh B HAyYHO-HMCCIIEIOBATEIHLCKOM
LIEHTPE SHAOKPHHOJIOTUH, B 1983 ro/1y OH BO3ITIaBHII BHOBb 00pa30BAHHYIO UM HAayUHYIO JJAOOPaTOPHUIO
nuaberonorun. B 1987 rogy AxbGapoB 3oupxomka CoOMpOBHY MOITYUHI 3BAaHUE CTAPILETO HAYYHOTO
COTPYZIHUKA I10 CHELUAIbHOCTH IHT0KpUHOI0rus. B 1998 rony 3amutui 10KTOPCKyIO JUCCEPTALUIO,
B 2000 roxy momyumn 3BaHue mpodeccopa. B 1997-2009 romax paboTan B KauecTBE 3aMECTUTEIS
JTUpPEKTOpa 1o HayyHou padote, B 1996-2001 ronax 3aHuMan AOKHOCTh [IaBHOTO 3HJOKPHUHOJIOTA
MunucTtepcTBa 3paBooxpaneHus Pecryonukn Y30eKucTaH.

Ax6apos 3oupxomxa CoOMpOBHY CTaJI MHULIMATOPOM IEPBBIX UCCIIEIOBAHNH B 00JIaCTH CaXapHOTO
nuabera B Y30€KHCTaHE, B TOM YHCIE OCIOKHEHHMH caxapHOro aualera, MoJ ero pyKOBOACTBOM
BIIEPBBIE B Y30€KHCTaHe OBbLT CO3/IaH PETUCTP CaxapHOTo quadeTa, OAHUM U3 IIEPBBIX B MHPE OH IPOBEI
KITMHAYECKUE UCTIBITAHUS 110 TIOMIIOBOH Teparmu, OH TaK)Ke CTaJl OCHOBOTIOJIOKHIUKOM T€HETHIECKUX
HCCIIeJOBAaHUH B 0OJIACTH CaXxapHOTO IradeTa 1 ero OCIOKHEHUH y NI y30eKCKOH HalMOHAIBHOCTH.
Ero ycunusmu B Y30eknucTane ObuUIM OpraHM30BaHbI IIEPBBIC MIKOJIBI TI0 CAMOKOHTPOIIO Y OONBHBIX
caxapHbIM JTHa0ETOM.
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Axb6apoB 3oupxomka CoOMpOBHY SBISIETCS aBTOPOM 0O-U  aBTOPCKUX CBHUICTEIBLCTB, S5-U
MoHorpadwmii, 2-x yueOHHKOB, 15-u mertommueckux mocobuii m Oonee 400 HaydHBIX cTaTedl u
Te3ucoB. VIM MOATOTOBNIEHBI 2 JTOKTOpa HayK M 13 KaHIUIATOB HayK B OOJNACTH SHIAOKPHHOJOTHH.
YdeHbIii BBICOKOW 3PYIUIMH, TPHHINIHAIBLHBIN, TATAHTIUBBIN, B cBOeH AesrenbHOCTH 3.C.AKOapoB
MIOCTOSIHHO COBEPILIEHCTBOBAJ CBOIO MPO(ECCUOHATIBHYIO AEATEIBHOCTb.
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2. «Y4Yer W MOHUTOPHMHT CBEIEHHUU O OOJBHBIX caxapHbIM auaderom». (CBUIAETEIHCTBO O
peructparuu NeBGU 00188 ot 06.05.2009r.).

3.  «MoHuTopuHI GOJBHBIX C caxapHbIM auaderoM | u 2 tuna B PecnyOnuke Y30ekuctan»
(CuzerensctBo 0 peructparuu NeBGU 20140001 ot 26.08.2014r).

4. «Kampkynsarop pucka nHdapkra Muokapnaa y 6oipHbX CIl 2 Tuma y30eKCKON MOMyNsinum)
(CupnerenbctBo 0 peructpaunu NeDGU 02845 ot 13.11.2014.

5.  «lIIporpamma nyst pacuéra XJ1eOHBIX €IMHUILL TTPU caxapHoM auadete 1 Tunay (CBUIETETHCTBO
o peructparuu NeDGU 20170130 ot 14.03.2017r.).

6. AxpamoBa ['I, Axbapos 3.C., FKOcymoa M./l., TaxupoBa ®.A., HopmaroBa H.M.
«Kanpkynarop pucka nponudeparuBHoi nuabetnueckoit peruHonmatuu npu C/12  y36ekckoit
nonyssiumny. (CuaerenseTBo o peructparuu NeDGU 20170362 ot 05.06.2017r).

On ymén u3 xu3an 11 oxrsa6ps 2020 roma mpoxKuB )KU3HB JOOPOCOBECTHOTO U YECTHOTO YETIOBEKA,
YBa)Ka€MOT'0 IPa’KAaHNHA CBOEH CTPaHBI.

Knunuueckuii opounamop PecnyOnukancko2o cneyuauiu3uposanioco HAy4YHO-npaKmuiecko2o

MEeOUYUHCKO20 YeHmpa SHOOKpuHonozuu um. akao. A.X. Typaxyrosa
Cuoouxos Aboynbocum Aoxam oenu
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