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Risk factors for papillary thyroid cancer
in obesity and diabetes mellitus
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Overweight and obesity, collectively referred to as
«overweight», are defined as abnormal or excessive
fat accumulation that causes many chronic diseases
and shortens life expectancy [1]. The prevalence of
overweight is increasing worldwide. Thus, in 2016,
approximately 40 % of adults and 18 % of children
(aged 5-19 years) were overweight, amounting to
almost 2 billion adults and 340 million children [4]. In
2015, an estimated 4 million deaths were due to
overweight [2]. The economic impact of diseases
related to overweight is extremely unprofitable as the
estimation was around 2.0 trillion USD in 2014 [3].
Except for a few economically independent or high-
income countries, others have seen an increase in the
prevalence of overweight in recent years among all
populations [4]. The fastest growth is observed in low-
and middle-income countries, probably due to the
introduction of a «Western lifestyle», which consists of
a high-calorie diet, nutrient-poor foods, and reduced
physical activity [5]. Since obesity is often related to
diabetes mellitus (DM) and violation of the microbiota
of the intestine, our study aims to summarize the
evidence of the impact of these risk factors on the
possible development of papillary thyroid cancer.

Adiposity

Being overweight is associated with the risk of
developing various cancers [6, 7]. Although the impact
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of overweight, as a risk of developing on cancer is
moderate as compared to other triggers, the
development and implementation of a consumer
model of behavior in all countries of the world will lead
to a significant increase in these figures.

Various mechanisms have been proposed until now
to explain how being overweight affects cancer risk.
The main ones are changes in the hormonal system
(peptide metabolism hormones, sex steroid hormones)
and chronic inflammation, which are the most studied
hypotheses.

Increased body mass index will increase the number
of adipocytes that secrete adipokines that will
continue to stimulate mitogenic cell division [12]. A
meta-analysis shows that increasing the body mass
index by 5 kg/m2 increases the risk of thyroid cancer
in men (RR=1.33; P =0.02) and women (RR=1.14; P
= 0.001) [13]. Scientists explain this by the effect of
adipokinessuch asleptin, adiponectin,and hepatocyte
growth factor on follicular cell proliferation, which
provokes the growth of cancer cells. Adiponectin is
the most studied adipokine in terms of cancer risk [14,
15]. Serum adiponectin levels are negatively correlated
with BMI through several mediators (e.g., insulin,
tumor necrosis factor a, estrogen), which inhibit
transcription. The influence on the development of
the tumor occurs by sensitization of the cells to
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insulin or through anti-inflammatory action.
Adiponectin can also have an anti-tumor effect
directly by regulating the metabolic, inflammatory,
and signaling pathways of the cell cycle [16]. These
experimental studies strongly confirm the role of
adiponectin in different types of cancer, including
breast cancer, kidney, liver, pancreas, thyroid cancer,
myeloma, stomach, esophagus, prostate and
colorectal cancer [17]. However, observational studies
on the relationship between the diagnostic level of
adiponectin and the risk of several cancers have
reported mixed results [18—22].

Adipose tissue, as an endocrine organ, affects the
synthesis and bioavailability of sex hormones.
Adipose tissue produces aromatase enzymes that
convert androgens to estrogens and convert less
active forms of these hormones (androstenedione,
estrone) into more active forms (testosterone,
estradiol) and increase the concentration of sex
hormone-binding globulin in the blood that cause
increasing the bioavailability of free estradiol and
testosterone. It is believed that the sex steroid
hormones appear mediators due to the risk of breast
and endometrial cancer and possibly increases the
risk of prostate and colon cancer [23]. In post-
menopausal obese women, the rate of conversion of
androgens to estrogens is increased [24]. In an
analysis with a combination of 8 prospective studies,
the association of BMI with postmenopausal breast
cancer risk was almost entirely explained by an
increase in estradiol levels with an increase in BMI
[25]. In men, etiologic role that links hormones with
advanced prostate cancer is not fully understood
[26]. In obese people, there is an increase in serum
estradiol levels and a decrease in androgen levels
[27]. Because androgens play an important role in the
normal growth and differentiation of prostate
epithelial cells, one hypothesis is that a reduction in
bioavailable testosterone, in particular, may
contribute to more advanced prostate cancer [28].
Indeed, at least 2 prospective studies have shown
that a lower level of diagnosis of circulating androgens
has been associated with a risk of high-quality, poorly
differentiated prostate cancer [29, 30].

Adipose tissue produces and secretes a wide range
of pro-inflammatory molecules, including tumor
necrosis factor a and interleukin-6, which can cause
local inflammation of adipose tissue and systemic
effects on other organs [16, 29]. Complete chronic
inflammation, often found in obese people, predisposes

to a particular type of cancer, creating a tissue
environment that creates oxidative stress, stimulates
DNA damage, increases cell proliferation, and inhibits
apoptosis. Several examples of local inflammation
related to the risk of cancer include the association of
the non-alcoholic fatty liver disease with liver cancer
[29, 31] chronic acid reflux, the development of Barrett's
esophagus, and esophageal adenocarcinoma [32, 33],
and the association of chronic gallstones disease and
cholecystitis with gallbladder cancer [34, 35].

Also, fat significantly increases insulin resistance,
which significantly increases the chances of
carcinogenesis (see below).

Diabetes mellitus

Despite the tremendous development of medicine
and theimprovement of the quality and life expectancy
of people, the incidences of diabetes mellitus (DM) is
only increasing. According to WHO's statistics, there
were 422 million cases of DM (in adults) in the world
in 2014, which is four times more than in 1980 [32]. A
significant role in the growth of this indicator is the
increase in the incidence of type 2 DM, which is
directly related to the rise in factors as overweight and
obesity [2].

It is a well-known fact that diabetes is the
main trigger in the development of pathological
conditions such as macroangiopathy (damage to the
coronary vessels of the heart, brain, and vessels of the
legs) and microangiopathy (damage to small vessels
of the retina, kidneys, legs) [3]. In addition to
these complications, DM is also one of the
driving factors in the development of cancer, namely,
colon cancer, pancreatic cancer, breast cancer,
bladder cancer, prostate cancer, and non-Hodgkin’s
lymphoma [33].

However, does DM have an effect on the
development of thyroid cancer since? Because this
type of tumor is much more often diagnosed now, we
must not forget about the rapid tendency to
malignancy and high mortality caused by this
pathology [5]. According to epidemiological statistics
[6], only ionizing radiation can be directly related to
the development of the disease, and benign tumors
and abuse or inadequate intake of iodine are a risk
factor. However, none of these reasons explains the
incline in the thyroid cancer cases. Epidemiological
studies [7] show that the occurrence of thyroid cancer
pathology in people with DM (10.8 %) are more
frequent than in the general population (6.6 %),
therefore, in this article, we will try to find a connection
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between the nosology by analyzing the research of
our foreign colleagues.

To begin with, it is necessary to establish a causal
relationship between these pathologies at the
pathophysiological level, as DM can cause the
development of the neoplastic process of the thyroid
gland [34]. DM can affect the mitotic division of
follicular cell through several mechanisms. Increased
insulin stimulates follicular cells to divide due to
structural similarity to insulin-like growth factors
[35]. Studies show that when culturing follicular
cells, their quantity increases significantly in the
presence of insulin and TSH as compared to the
presence of only TSH [36]. This is evidence of the
phenomenon of insulin mimicry to insulin-like factor
1 which is due to the effect on cell growth receptors.
From this, we can conclude that in vivo increased
amount of insulin will lead to hyperplasia of the
follicular epithelium, which is a prerequisite for
carcinogenesis and for a much faster progression of
cancer [11].

The anti-diabetic drugs sulfonylurea and injectable
insulins increases the concentration of the insulin in
the blood [14, 15], which as mentioned above,
stimulates receptor for the activation and promotion of
cell growth, and proliferation of follicle. Studies show
that the risk of cancer increases by 20 % with each year
of insulin therapy [16].

Hyperglycemia and hypertriglyceridemia increase
oxidative stress [17] by activating nuclear factor «k-B».
This factor activates the production of nitric oxide,
which is a substance for the formation of reactive
oxygen species. These types of small quantities of
oxygen are involved in the signaling and proliferative
processes of the cell, whereas, in large quantities they
are found in cancer cells [18]. However, a significant
study in 2011 with a large cohort of subjects shows that
women with elevated blood glucose do not affect the
development of thyroid cancer, but men, on the
contrary — increases the risk of oncology [19]. At the
moment, it is impossible to say unequivocally about
this thesis, because the interaction of glucose, thyroid
hormones, and sex hormones is complex and not fully
known.

For unknown reasons, DM causes a deficiency of
vitamin D, which leads to a decrease in iodothyronine
deiodinase 2, which, in turn, reduces the level of
triiodothyronine in the intracellular space. Low levels of
trilodothyronine in soft tissues help reduce GLUT-4, a
glucose transporter that causes insulin resistance. In

turn, low levels of T3 cause the production of TSH,
which is already in excess due to DM [20].

Thus, as a result, there is an excess of glucose, TSH,
insulin, triglycerides, adipokines that activate
uncontrolled division of follicular cells, which is a
prerequisite for the neoplastic process [21] in theory.
However, to confirm this theory, it requires meta-
analyzes and cohort studies of actual patients who
prove, or disprove the link between DM and thyroid
cancetr.

According to several studies [6, 8, 22—24], the link
between DM and thyroid cancer is weak in women, but
for men with DM, the connection is even weaker or not
observed at all. The results are controversial and
ambiguous, so it is impossible to claim that DM is one
of the risk factors for thyroid cancer at this stage.

However, in the process of the study, a connection
between DM and the rate of progression of cancer
was established [25], namely the growth and invasion
of the primary tumor through the influence of insulin
on insulin-like growth factor receptors. Therefore, we
can say that this effect is not DM itself, but drugs for
its treatment, drugs that raise the natural level of
insulin or injectable insulin drugs themselves [26].

Proof of thisis the number of studies that demonstrate
a significantly lower incidence of cancer and remission
in cancer patients with type 2 DM treated with
metformin [27, 28] and acarbose [25] compared to
other comorbid patients treated with insulin
replacement therapy and its synthetic analogues.

The Fig. 1 illustrates pathologic mechanisms
underlying the increase in the risk of the development
of thyroid cancer.

Also, the research to indicate a positive effect of
metformin in the treatment of papillary cancer of the
thyroid caused by overweight is very interesting [29].
Metformin reduces the development, invasion, and
metastasis of this type of cancer by blocking leptin
receptors [30], and to some extent, prevents the
occurrence of papillary thyroid cancer induced by
obesity [31].

Microbiota

Summarizing all the above risk factors for cancer, we
must mention the intestinal microbiota, the violation
of which leads to both obesity and DM. The role of
commensal microorganisms is often underestimated,
but they are indispensable in the development and
functioning of the immune system [58]. For example,
cells of microbiota feeds on signals required for the
normal development of lymphoid her tissue associated

Clinical Endocrinology and Endocrine Surgery / KniHiuHa eHIOKprHONOrisA Ta eHAOKPWHHA xipypria 3 (71) 2020 87



REVIEWS /7 Ornagn

Table

Overview of results of prospective cohort studies and meta-analyzes of communication
in between diabetes mellitus and thyroid cancer

Ne Year and author | Country | Name Form of research | Number of cases/years | Risk ratio
of a study of investigations of research

1 [6] 2010 USA The US special cohort 69,506 women, 21,207 |women:HR=1.37
C.L. Meinhold Radiologic study men from 1983 to 2006 | (95 % Cl: 0.49—3.77)
etal. Technologists forehead Ages: NA

Study

2[8] 2011 B. USA The NIH-AARP | prospective cohort | 200,556 women, women: HR = 1.54
Aschebrook- Diet and Health | study 295,992 men Average (95 % Cl: 1.08—2.20)
Kilfoy Study study time: 10 years men: HR=1.11 (95 %
etal. Cl: 0.74—1.66)

3[22] |2012 USA Physical Combined analysis | 312,149 women, women: HR=1.19
C.M. Kitahara activity, of five prospective |362,342 men Average (95 % Cl: 0.84—1.69)
et al. diabetes, and studies, including | study time: 10.5 years men: HR = 0.96 (95 %

thyroid cancer |diet and health Cl: 0.65—1.42)
risk: a pooled | research NIHAARP
analysis of five | (NIH-AARP),
prospective Prostate, Lung
studies Cancer, Colorectal
Cancer and
Ovarian Cancer
Screening Study
(PLCO), Breast
Cancer Detection
and Demonstration
Project),
Agricultural Health
Research (AHS) and
US Radiological
Technology
Research (USRT)

4[23] |2014 Korea Diabetes Purpose — analysis | 19 cohort studies were | Women (RR = 1.384.

Yohwan Yeo et al. Mellitus and analyzed, the results of |95 % Cl 1.13—1.67)
Risk of Thyroid which were published in | Men (RR=1.11, 95 %
Cancer: A Meta- 1992—2012 Cl 0.80—1.53).
Analysis

5[24] |2016 USA Diabetes, prospective cohort | 147 934 women for 16 | hazard ratio = 1.09;

Juhua Luo et al. Diabetes study years of observation 95 % confidence
Treatment, and interval, 0.79—1.52
Risk of Thyroid
Cancer

with the intestine (GALT), capture IgA-producing
plasma cells, and activation of T-lymphocytes, which
proceeded after birth at mammals [59]. In vertebrates
animals, many products of the commensal microbiota
and pathogens, which act in part on innate receptors
of the TLR and NOD-like receptors, affect barrier
immunity through pro- and anti-inflammatory
mechanisms. The role of TLR and the IL-1 receptor
family in the control of intestinal microbiology is
demonstrated in mice with deficiency in MyD88

88

adapter molecules, in which microbial-regulated genes
have altered expression [60]. MyD88 — molecules
required for epithelial expression of antimicrobial
genes such as Reg3f3 and Reg3y, and MYD88 deficiency
leads to changes in the composition of bacterial
microbiota [60, 61]. It is important to remember that, in
addition to bacteria, the microbiota has archaea, fungi,
viruses, and bacteriophages, and, that overgrowth is
often associated with changes in the quantitative part
of various members of the microbiota. In addition, in
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Figure. Pathologic mechanisms underlying the increase in the risk of the development of thyroid cancer

animals with MyD88 deficiency grown in conventional
facilities, norovirus infection and reactivation of
infectious endogenous retroviruses, such as mouse
leukemia virus, are common and lead to altered innate
and adaptive immune responses [60, 63].

Among the mechanisms to influence the microflora
of the immune system, a significant role is occupied by
short-chain fatty acids (SCFA), which prodused by
bacteria’s during fermentation, because it affects an
mucosal immunity via signaling through the receptor-
associated protein G, i.e. SCFA induce production IL-18
enterocytes [65, 66], and also have a significant effect
on T-lymphocytes, affecting their size and function
[65—67].

Studies show that Bacteroides fragilis, normal human
intestinal microbiota component, can control the
differentiation of Treg-cells, that secreting IL-10 through
its capsule polysaccharide-A, TLR2 agonist [59]. B.
fragilis has also been shown to protect mice from a viral
infection — Helicobacter hepaticus and trinitrobenzene
sulfonic acid (TNBS) that induce colitis [59, 68].

Among the species with the ability to increase the
immune response of the intestinal mucosa is segmented
filamentous bacteria (SFB) — a type of bacteria that is
present in the ileum of mice. They stimulate postpartum
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maturation of the immune response with lysis in the
intestine of mice [69]. In the absence of SFB in mice, it
was shown that they have lower titers of IgA, low
mucosal Th1 and Th17 cells quantity and have a poor
response to intestinal pathogens such as Citrobacter
rodentium and Salmonella spp. This fact allows us
assuming that barrier function is supported by an immu-
nological response caused by a microbiota [70—72].

Thus, obesity is one of the factors for the possible
development of oncological processes in the body due
to hormonal imbalance and the development of
chronic inflammation, which stimulate mitogenic cell
division. In particular, adipose tissue hormones such as
leptin, adiponectin stimulates the proliferation of
follicular cells, directly increases the likelihood of
developing thyroid cancer.

Although research has shown a weak link between
diabetes and thyroid cancer in women and a much
weaker link in men, the fact that treatment aimed at
increasing own insulin or using its analogues has a
direct correlation connection with the development of
cancer through the stimulation of receptors thatinduce
proliferation. At the same time, treatment of DM with
metformin and/or acarbose, in contrast, induced
remission in cancer patients according to studies.
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Therefore, obesity, and often associated DM and
intestinal microbiota disorders, may increase the risk of
cancer, particularly papillary thyroid cancer.

Authors declare that there is no conflict of interest.
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SUMMARY
Risk factors for papillary thyroid cancer
in obesity and diabetes mellitus
S. G. Gychka', B. Ya. Serbin’, S. I. Nikolaenko,
M. A. Matviian’, S. Sujima?, O. A. Tovkai*
"Bogomolets National Medical University, Kyiv
2Kyiv Medical University
3 Ukrainian Scientific and Practical Center for Endocrine
Surgery, Transplantation of Endocrine Organs and Tissues
of the Ministry of Health of Ukraine, Kyiv

Abstract. Obesity and resulting diabetes mellitus
are being two of the most prevalent pathological
conditions worldwide accounting almost 2 billion
adults and 340 million children affected. In the same
time, global cancer statistics rises each year showing
the growth in the number of cases of papillary thyroid
cancer. Relationship between thesediseases has
created strong interest among scientists and discovered
new directions in prevention and therapy. Moreover,
obesity usually leads to the disturbance in gut
microbiota. Accordingly, the aim of our research was to
summarize the evidence of the impact of these risk
factors on the possible development of papillary
thyroid cancer.

Current article reflects newest achievements in the
understanding of pathological mechanisms underlying
the epidemiological trends connecting adiposity,
hyperglycemia, diabetes mellitus, antidiabetic therapy
and microbiota changes.

Wide range of evidences testify in favor that obesity
is one of the factors for the possible development of
oncological processes in the body due to hormonal
imbalance and the development of chronic
inflammation, which stimulate mitogenic cell division.
Complete chronicinflammation, often found in obese
people, predisposesto a particular type of cancer,
creating a tissueenvironment that creates oxidative
stress, stimulatesDNA damage, increases cell
proliferation, and inhibitsapoptosis.Talking about
diabetes mellitus, recent studies suggested that when
culturing follicular cells, their quantity increases
significantly in the presence of insulin and TSH as
compared to thepresence of only TSH. This
phenomenon occurs due insulinstructural similarity
to insulin-like growth factor 1. Same mechanism is
also related to increase in thyroid cancer risk in
diabetic patients prescribed with sulfonylurea and
injectable insulins.

Other points are still partly unclear and need further
investigations and therapeutic implications.

Key words: thyroid gland, papillary thyroid cancer,
obesity, diabetes mellitus, risk factors.

PE3IOME
(dakTopy pr3nNKy NaninApHOro paky wuronogioHol
3a/1031 NpU OXKMPiHHI Ta LyKpoBoMmy AiabeTi
C.I.Tuuka’', b. Al. Cep6iH’, C. I. Hikonaexko',
M. A.Mameisan ', C. Cyosima?, O. A. Toekati*
"HayioHaneHul medu4HuUl yHigepcumem
imeni O. O. boeomonbuys, Kuis
2 Kuigcbkuli MeOuyHUU yHigepcumem
3 YkpaiHcbKul Hayko80o-npakmuyHul yeHmp eHOOKPUHHOI
Xipypeil, mpaHcnaaHmayii eHOOKPUHHUX OP2aHi8 | MKaHUH
MO3 Ykpainu, Kuis

OXMpiHHA i, AK HacNiooK LUyKpoBuMIA fiabeTt, € ABOMa
3aXBOPIOBAHHAMU 3 FPyny HanunowmnpeHiwmnx naTono-
FYHNX CTaHIB Y CBITi, WO BPa3unu BXxe mMarmxe 2 mapg
popocnmx Ta 340 mnH gitenn. BogHouac mikHapogHa
KaHUep-CTaTUCTUKa LOPOKY 3pOCTaE, Yy TOMY 4uchi
36iNblIYETbCA KiNbKiCTb BUMAAKIB ManifApHOro paky
LwmTonoAiobHoi 3a51031. B3aEMO3B'A30K MiXK LMK 3aXBO-
plOBaHHAMM MOPOOXKYE CUNIbHWIN iHTepecC cepepn Hay-
KOBLiB, @ NOro po3yMmiHHA BiAKPWUBAE HOBI HANPAMKU Y
npodinakTnui Ta Tepanii UMx 3axBopioBaHb. binbue
TOrO, OXKMPIHHA 3a3BMYaln NPU3BOANTb 4O NOPYLUEHHA
MiKpobiomy KuweyHuKa. BignoBigHo, meTolo Haworo
JOCNigXeHHA 6yno ysaranbHUTW pe3ynbTaTh JOChi-
OXeHb, NPUCBAYEHNX BMINBY LUX YNHHUKIB HA MOXITN-
BUI PO3BMTOK MaMifAPHOro paky WUTONOoAiGHOT 3ano3u.

JlaHa cTaTTAa BifoOpaKka€e HOBITHI JOCATHEHHA Y PO3Yy-
MiHHi NAaTOMOriYHUX MEXaHi3MiB, WO NexaTb B OCHOBI
enigemionoriyHnx TeHAEeHUiln, AKi MOB'A3YI0Tb OXUPIH-
HA, rinepraikemito, LyKpoBuia iabet, npotuaiabeTnyHy
Tepanito Ta 3MiHU MiKpobiomy.

LLnpokun cnektp ¢pakTiB CBiZUNTb Ha KOPUCTb TOrO,
LLLO OXKMPIHHA € OAHUM i3 YUHHUKIB MOXJIMBOIO PO3BU-
TKY OHKOMNOTiYHUX NPoLUeCiB B OpraHiami yepes ropmo-
HaNbHWI fMcOanaHc Ta PO3BUTOK XPOHIYHOTO 3anaseH-
HA, WO CTUMYNIOE MITOreHHUI NoZin KNiTnH. Tpnane
XPOHiYHe 3ananeHHs, AKe YacTo 3yCTPivaeTbCa y nogen
i3 OXUPIHHAM, NPU3BOAUTL A0 NiABULEHOIO PU3MKY
PO3BUTKY MEBHUX TUMIB paKy, CTBOPIOIOYN TKaHUHHE
cepefoBule 3 NiABMLEHNM OKCUAAHTHMM CTPECcoM,
LLLO, Y CBOIO Yepry, cTumynioe nowkogxeHHsa HK, npu-
wemawye nponidepadilo KNITUH i ranbMye anonTos.
Wopo uykpoBoro piabeTy, TO OCTaHHi AOCHigXeHHA
NPOAEeMOHCTPYBanu, WO NpU KynbTUBYBaHHI Goniky-
NAPHUX KNITUH TX KiNbKiCTb 3HAYHO 3POCTA€E B NMPUCYT-
HocTi iHcyniHy Ta TTI nopiBHAHO 3 HasABHicTIO nuwe TTT.
Lle AaBuwe BiabyBaeTbCA Yepe3 CTPYKTYPHY CXOXICTb
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iHCyniHy o iHcyniHonopi6Horo daktopa 1. Llen xe
MexaHi3M TaKoXK NOB'A3aHWI i3 30ibLIEHHAM PU3UKY
paKy wutonoaibHoi 3an03n y XBOprX Ha LyKpOBUI fiia-
6eT, AKMM MpU3HaYaloTb CynbdOHINCEYOBNHY Ta
iH'€KLiNHI iHCYniHN.

[HWIi acnekTn JOCi NNLWATLCA YaCTKOBO HE3PO3YMi-
AUMK | NOTPebyTb NoJaNbLWNX AOCAIAMXKEHb ANA 3MiHN
TepaneBTMYHUX NigxomiB A0 NPodinakTuKY i nikyBaHHA.

KnrouoBi cnoBa: wutonogibHa 3an03a, naninsapHui
paK LWMTOMNOAIGHOT 331031, OXKUPIHHA, LYKPOBUIA fAia-
6eT, paKTOpY PU3NKY.

PE3IOME

®dakTopbl prcKa NaNnUIAPHOro pakKa WUTOBMNAHON
)Kenesbl Npu OXKNpeHUN N caxapHom gunaberte

C. I. Tuuka', b. A. Cep6un’, C. U. HukonaeHko ',
M. A. MameusH', C. Cyd3zuma?, O. A. Toekali?

"HayuoHanbHeil MmeduyuHcKul yHuUgepcumem
umenru A.A. boezomonbya, Kues
2Kuesckuli meOuyuHckul yHusepcumem, Kues
3 YkpauHckuli HayyHo-npakmuydeckuti yeHmp 3HOOKPUHHOU
Xupypauu, mpaHcniaHmayuu 3HOOKPUHHbBIX OP2AHO8
u mkareu M3 YkpauHel, Kues

OXupeHue u, KaKk creacTBue caxapHbli AnabeT, ABns-
loTcA  AByMA 3aboneBaHWAMU W3 TPYMMbl  CaMbIX
pacnpoCTpaHeHHbIX MaToNOrMYecknx COCTOAHUIA B
MUPeE, MOPa3UIIN Y>Ke NoYUTK 2 MNPA B3pocnbix 1 340 MiTH
Jdetei. B To ke Bpema mexKayHapoAHasa KaHuep-CTaTmc-
TUKa €XerogHo pacTeT, B TOM 4ucie yBennymBaeTca
KONIMYeCTBO Cny4YaeB NAaNWINIAPHOro paka WUTOBMAHOMN
Xenesbl. BzanmocBA3b mexay 3Tmu 3aboneBaHUAMU
NOPOXAAeT CUJIbHbIN NHTEpPeC Cpedn YUYeHbIX, HO ero
NMOHMMAaHME OTKPbIBAET HOBbIE HanpaBieHUsa B Npodu-
nakTMke 1 Tepanuu 3TuMx 3aboneBaHuii. bonee Toro,
OXUpeHue 06bIYHO NPUBOANT K HapyLUEHUIO MUKPOOU-
OM KuLeyHmKa. COOTBETCTBEHHO, Liefbio HaLLero nccne-
[OBaHUsA OblI0 0600WMTL Pe3ynbTaTbl UCCEAOBAHNI,

Jama HaoxooxeHHA 00 pedakuii 04.08.2020 p.

MOCBALLEHHBIX BANAHNIO 3TX GpAKTOPOB HAa BO3MOXKHOE
pa3BuTME NAaNWINAPHOTO paka WMUTOBMAHOM »enes3bl.

[aHHaA cTaTba oTpaXkaeT HOBeNLMe AOCTUXKEHMA B
NMOHUMaHMW NAaTONOIMYECKNX MEXaHU3MOB, NeXKalyunx B
OCHOBE 3MUNAEMUONOTMYECKNX TEHAEHLUMIA, KOTOopble
CBA3bIBAIOT OXMUPEHME, TMNeprinkeMunio, CaxapHbin
AnabeT, npoTnBoanabeTMUeCcKyto Tepanuio N N3MeHe-
HUA MUKpobroma.

LLnpokun cnekTp AoKa3aTeNbCTB CBUAETENbCTBYET B
Mosb3y TOrO, YTO OXKUPEHUE ABNAETCA OOHUM U3 PaKTo-
POB BO3MOXHOMO Pa3BUTUA OHKOJIOTMYECKMX npoLec-
COB B OpraHu3me u13-3a ropMoHanbHoro amncbanaHca v
pa3BUTUA XPOHMYECKOrO BOCMaNeHus, CTUMynupyet
MUTOreHHOe AeneHne KNeTok. AnutenbHoe XpoHuyec-
Koe BOoCnaneHve, KOTopoe YacTo BCTpeYaeTca y niogen ¢
OXMpPEeHneM, MPUBOANT K MOBbILIEHHOMY PUCKY pa3Bu-
TMA onpedeneHHbIX TUMOB paKa, CO3[aBasA TKaHEBYIO
cpeny C MoBbllWEeHHbIM OKCUAAHTHbIM CTPECCOM, YTO, B
CBOI0 ouepefb, ctumynupyet nospexgeHma AHK, ycko-
pAeT nponudepaunio KNeTok M TOPMO3MT anonTos.
OTHOCMTEeNbHO caxapHoro AvabeTa, nocnegHne uccne-
JOBaHMA MOKasanu, 4YTO MNpU KynbTUBUPOBAHUMN
GONNMKYNAPHBIX KNETOK UX KOIMYECTBO 3HAUUTENbHO
BO3pacTaeT B NPUCYTCTBMM UHCYNMHA 1 TTI no cpaBHe-
HMIO C Hanuurem Tonbko TTI. 3To ABNeHme npoucxoanT
M3-3a  CTPYKTYPHOro  CXOACTBA WMHCynuMHa C
WHCYNMHOMNOZOOHbIM dakTopoM 1. ITOT e MexaHU3M
TaK»Ke CBA3aH C MOBbILLIEHNEM PUCKa paka LUTOBUAHOWN
Xenesbl y 60fIbHbIX C CaxapHbIM AnabeTom, KOTOpPbIM
Ha3HaualT CyNbGOHUIMOUYEBMHY U UHBEKUMOHHbIE
WNHCYSNHbI.

Hdpyrve acnekTbl 4O CUX MOP OCTAlOTCA YaCTUYHO
HENOHATHLIMK U TPe6YIOT AanbHeNWNX NCCNefoBaHUN
LNA N3MEHEHNA TepaneBTUYeCKMX NOAXOA0B K npodu-
NaKTUKE N NeYeHuto.

KnioueBble cnoBa: WNTOBUAHAA »Kene3a, pak WnTo-
BUAHOW >Kenesbl, OMXUpeHue, caxapHbil Aaunaber,
dakTopbl pUCKa.
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