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CEPIA «CIMEWH
IHCTUTYT cimeHOT MeguUNHW HauioHanbHOro yHiBepCcUTeTY OXOPOHW 300POB'A YKpaiHU iMeHi
MJ1. lWynuka cninbHo 3 BugaBHMYMM AOMOM «3acfaBCbKniA» Brieplue B YKpaiHi 3arnoyartkysas
NPOEKT — cepito HaBYanbHUX NOCiOHKKIB «CiMeinHa MeauLIMHA», 3a 3arafibHO peaakUieo aka-
femika HAMH Ykpainu, npodecopa H0.B. BopoHeHKa, npodecopa O.I. LLekepu Ta 3aBiaysavis
kadenp HauioHanbHOro yHiBepcuTeTy OXOpPOHU 300poB’a YKpaiHu imeHi IMJ1. Lynuka, 3a akty-
AIbHUMKW HanpsMKamu cimenHoi meguumHN. MNigrotoBKo mMatepianiB KOXHOro HaB4anbHOro
nocibHMKa 3aimatoTbca Kpalyi haxiBui nicnaannaoMmHol ocBiTr YKpaiHn.
MocibHMKN peKkomeH[0BaHi A0 APYKY BYEHOI0 pafioto HauioHanbHOro yHiBepcuTeTy oXopo-

HW 3p0poB’a YKkpaiHu imeHi MNJ1. lWynuka Ta LleHTpanbHUM MeToaAnYHUM KabiHeToM 3 BULOI
mefnyHoi ocsitn MO3 YKpaiHu.

B PAMKAX CEPIi «CIMEHA MEVILIHA» BXE BAWLLINA Y CBIT TAKI KHUTA:
e AKTyanbHi NUTaHHA negiaTpil y npakTuui cimeitHoro nikaps.
e AKTyanbHi NUTaHHA HepBOBUX XBOPo6 y NpaKkTuLi cimeliHoro nikaps.
¢ AKTyanbHi NUTaHHA Hedponoril y NnpakTULli cimeHoro nikaps.
¢ AKTyanbHi NUTaHHA repoHToNorii Ta repiaTpii y npakTuui cimeliHoro nikaps.
e AKTYanbHi NUTaHHA MeAULMHW HeBIAKNAAHUX CTaHIB Y NpaKTULi ciMeliHOro nikaps.
o AKTyanbHi NUTaHHA ¢TM3iaTpii y npakTMui cimeliHoro nikapa.
e AKTyanbHi NTaHHA anepronorii y NpakT1Li cimeHoro nikapa.
e AKTyanbHi NTaHHA aKyllepcTBa Y NpakTuLli cimeriHoro nikapa
e AKTyanbHi NTaHHA NaniaTMBHOI Ta XOCNicHOT fonNoMoru y NpakTuui ciMeiiHoro nikaps.
e AKTyanbHi NTaHHA pagiauiilHOT MeanLNHN Y NpakTULi CiMeiHoro nikapA.
e AKTYanbHi NUTaHHA MeAULMHK KaTacTpod Y NpaKTuLi cimeiiHoro nikaps.
¢ AKTYanbHi NUTaHHA cepLeBO-CYANHHUX XBOPOo6 Y NpakTULi ciMeiiHoro nikaps.
o AKTYanbHi NUTaHHA BHYTPIWHIX XBopo6 y NpakTWLi cimeliHoro nikaps.
¢ AKTyanbHi NUTaHHA ncuxiaTpil y npakTUUi cimenHoro nikaps.
¢ AKTyanbHi NUTaHHA opTanbmonorii y npakTuUi cimelHoro nikaps.
e AKTyanbHi NUTaHHA eHAOKPUHoNorii y NpakTuLi cimeliHoro nikaps.
¢ AKTyanbHi NUTaHHA riHeKonoril y npakTuui cimeliHoro nikaps.
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I. Horbachevsky Ternopil National Medical University, Ternopil, Ukraine

The role of vitamin D for the management
of depression in the Western Ukrainian population
with autoimmune thyroiditis
and hypothyroidism

Abstract. Background. Hashimoto’s thyroiditis is known to be an essential endocrine disease that affects the
population and may lead to hypothyroidism. This disease is one of the most common autoimmune diseases.
Hypothyroid patients frequently experience signs of depression, which is prevalent among other symptoms in
hypothyroidism. Data from recent research has proved that vitamin D deficiency may cause depression manifes-
tations in the population. The aim of our work is to study the effect of cholecalciferol on the level of depression in
the Western Ukrainian population with autoimmune thyroiditis and hypothyroidism. Materials and methods. The
study included 56 patients with hypothyroidism caused by autoimmune thyroiditis. We identified the severity of
depression levels using the Hamilton Depression Rating Scale. Examinations were performed at the beginning and
by the end of a 12-week treatment. Results. In patients of group 1 who received cholecalciferol and L-thyroxine,
the level of depression on the Hamilton Depression Rating Scale decreased by 40 %, while in those who received
only L-thyroxine, by 25 %. In addition, there was a significant difference between patients in groups 1 and 2 after
treatment (p = 0.003). That is, additional cholecalciferol on the background of L-thyroxine was more effective than
therapy with L-thyroxine alone. Analysis of the effect of treatment in group 1 with the additional administration of
cholecalciferol on the background of L-thyroxine has shown that depression disappeared in 21.4 % of patients. In
addition, there was a decrease in depression in other participants from this group. Thus, in the remaining patients,
the severity of depressive manifestations decreased from moderate to mild depressive disorder. At the same time,
after treatment with L-thyroxine alone, depressive disorder of moderate severity decreased from 78.6 to 35.7 %,
but complete disappearance of depression in this group of patients after treatment was not observed. Conclu-
sions. Vitamin D supplementation should be administered in patients suffering from autoimmune thyroiditis and
hypothyroidism, which may correct depression disorders.

Keywords: depression; autoimmune thyroiditis; hypothyroidism; vitamin D

Introduction

Hashimoto’s thyroiditis is known to be an essential en-
docrine disease that affects the population and may lead to
hypothyroidism. This disease is one of the most commonly
spread autoimmune diseases [1]. Hypothyroid patients fre-
quently experience features of depression which is prevalent
among other symptoms in hypothyroidism [2]. In terms of
thyroid disorders, the rate of depression moderately increa-
ses in patients suffering from hypothyroidism [3].

Different polymorphisms of vitamin D receptors highly
contribute to the risk development for AIT [4]. Data from
recent research has proved that vitamin D deficiency may

cause depression manifestations in the population generally
[5]. The insufficient intake of vitamin D is a common prob-
lem throughout the world, and people lacking vitamin D
are more likely at the risk of experiencing major depressive
disorder [6]. Therefore, vitamin D supplementation is en-
dorsed for the prevention and treatment of such conditions.
Although preclinical investigations demonstrate limited and
poor-quality evidence on the feasible mechanisms based on
the favorable effects of vitamin D for the therapy of these
disorders, most of the clinical studies prove that vitamin D
supplementation enhances the reduction of the prevalence
of depressive symptoms [7].
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Table 1. Analysis of depressive disorders on the Hamilton scale

. . Depression
Variable Categories p
Me Q,-Q, n
Group 1 15.00 12.00-16.00 28
Presence Group 1 . <0.001*
of depression after treatment 9.00 7.00-12.00 28 pGroup1 after treatment — Group 1 < 8881
on the Hamilton pGroup 2 — Group 1 after treatment <V
scale Group 2 16.00 15.00-16.00 28 pGroup 2 after treatment — Group 1 after treatment = gooe
Group 2 Paroup 2 ater treatment — Group 2 = Y-
after treatment 12.00 12.00-15.00 28

Note: * — differences are statistically significant (p < 0.05).

The aim of our work is to study the effect of cholecalci-
ferol in patients with autoimmune thyroiditis and hypothy-
roidism in the Western Ukrainian population on the level of
depression in these patients.

Materials and methods

Our research was conducted in Bukovinian State Medi-
cal University, Chernivtsi Regional Endocrinology Center,
and 1. Horbachevsky Ternopil National Medical Universi-
ty, Ukraine. The study included the 56 patients with hypo-
thyroidism caused by AIT. These patients were distributed
into two groups. Patients in the first group (n = 28) received
cholecalciferol at a dose of 4000 1U/day (28,000 IU/week)
and L-thyroxine (88.39 £ 12.70 pg/day). Patients in the
second group (n = 28) were prescribed only L-thyroxine
(87.50 + 12.73 pg/day). Examinations were performed at
the beginning and end of the 12-week treatment.

Ethical approval. The study fully ensured standards de-
scribed in the 1975 Helsinki Declaration of Human Rights
(amended in 2008). The participants completed and signed
a written informed consent before enrolling voluntarily in
the research.

To diagnose hypothyroidism, we were guided by rec-
ommendations required by the American Association of
Clinical Endocrinologists, 2012. The corresponding clinical
features were considered when verifying AIT, namely the re-
sults of a sonogram of the thyroid gland (reduced echoge-
nicity) and circulating antibodies to anti-thyroid peroxidase
(anti-TPO) and anti-thyroglobulin (anti-TG) were detec-
ted [8].

17.50 T T T T
| 16.00 |
15.00 | 15.00 .
S .
-% 12.50 12.00
©10.00 ‘ . .
e .
7.50 .
I
5-00 1 1 1 1
Group 1 Group 1 Group 2 Group 2
after after
treatment treatment
Presence of depression on the Hamilton scale

Figure 1. Analysis of depressive disorders
on the Hamilton scale

Blood samples from patients and controls were ta-
ken in the morning (8 to 10 am) after a night fast. Using
STAT FAX303/Plus analyzer (Awareness Technology Inc,
USA), we determined levels of free thyroxine (fT,, normal
range 6.0—13.0 pmol/l for males and 7.0—13.5 pmol/I for
females), thyroid-stimulating hormone (TSH, normal
range 0.3—4.0 mIU/ml), anti-TPO antobodies (normal
range 0—30 IU/mL) and anti-TG antibodies, normal range
0—65 TU/mL) in each individual who participated in the
study.

Study exclusion criteria were the following: less than 18
years of age, malignancy, inflammation resulting from rheu-
matic diseases or acute/chronic infection, diabetes mellitus,
vascular, chronic diseases of liver and kidneys, and pregnan-
cy. Individuals administering drugs that could influence thy-
roid function were also ruled out from the study.

We identified the severity of depression levels using the
Hamilton Depression Rating Scale (HDRS), which is re-
liable for depression assessment. Due to the HDRS, scores
of 0—7, 8—13, 14—18, 19—23, and 23—53 are regarded as
normal, mild, medium, severe, and very severe, correspon-
dingly [9].

Quantitative variables were assessed for normality using
the Shapiro-Wilk test (when the number of subjects was less
than 50) or the Kolmogorov-Smirnov test (when the num-
ber of subjects was more than 50). Quantitative variables
following non normal distribution were described using me-
dian (Me) and lower and upper quartiles (Q1-Q3). Com-
parisons of three or more groups on a quantitative variable
whose distribution differed from normal were made using
the Kruskal-Wallis test and Dunn’s criterion with Holm
correction as a post-hoc method. Comparison of frequen-
cies in the analysis of multifield contingency tables was per-
formed using Pearson’s chi-square test (for expected values
greater than 10).

Results

In our study, after treatment, there was a decrease in
anti-TPO levels in patients taking cholecalciferol and L-thy-
roxine by 31.25 % (p < 0.001), while in patients in group 2
who received only L-thyroxine, anti-TPO levels decreased
only at 14.1 % (p < 0.05)

When comparing anti-TG after treatment, there was a
probable decrease in anti-TG levels in patients receiving
cholecalciferol and L-thyroxine by 18.84 % (p < 0.001),
while in patients of group 2 who received only L -thyroxine
anti-TPO level decreased by only 8.82 %.
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Table 2. Analysis of depressive disorders on the Hamilton scale

Presence of depression on the Hamilton scale
Variable | Categories Group 1 after Group 2 after P
Group 1| ™4 eatment | G"°UP 2| “yreatment
Mild
depressive | 8 (28.6) 22 (78.6) 6 (21.4) 18 (64.3)
disorder
< 0.001*
Presence Normal 0(0.0) 6 (21.4) 0(0.0) 0(0.0) <0.001
of depreSSion . pGroup 1 — Group 1 after treatment . = 0.001
Dcej_presdswe pGroup1 after treatment — Group 2 after treatment — "
isorder
of moderate 20 (71.4) 0 (0.0) 22 (78.6)| 10(35.7)
severity

Note * — differences are statistically significant (p < 0.05).

We performed analysis of depression conditioning on
presence of depression on the Hamilton scale (Table 1).

After treatment, there is a decrease in the level of de-
pression on the Hamilton scale (figure 1). Thus, in patients
of group 1 who received cholecalciferol and L-thyroxine,
the level of depression on the Hamilton scale decreased by
40 %, while in patients who received only L-thyroxine, the
level of depression decreased by 25 %. In addition, there was
a significant difference between patients in groups 1 and 2
after treatment (p = 0.003). That is, treatment with addi-
tional cholecalciferol on the background of L-thyroxine was
more effective than treatment with L-thyroxine alone (ta-
ble 2).

Analyzing the effect of treatment in patients with
Group 1 with the additional appointment of holecalciferol
on the background of L-thyroxine in 21.4 % of patients
disappeared depression. In addition, there was a decrease
in depression in other patients in this group. Thus, in the
remaining patients the severity of depressive manifestations
decreased from moderate severity to mild depressive disor-
der.

At the same time, after treatment only L-thyroxine de-
pressive disorder of moderate severity decreased from 78.6
to 35.7 % to mild depressive disorder, but complete disap-
pearance of depression in this group of patients after treat-
ment was not observed (figure 2).

Discussion

Thyroid dysfunctions are closely connected with dete-
rioration of brain function [10]. The valuable insights on the
correlation between thyroid hormone deficiency with de-
pression have been discussed substantially in various credi-
ble studies [11]. Symptoms of depression tend to coincide in
patients. However, the treatment of these disorders remains
controversial. Vitamin D deficiency is a universal health
problem. The prevalence of vitamin D deficiency or insuffi-
ciency exceeds a billion worldwide [12].

Hashimoto’s thyroiditis characterized by lymphocytic
infiltration, which may finally lead to the progressive loss
of thyroid tissue [1]. Some studies prove that HT is the
outcome of the united action of genetic susceptibility and
environmental factors, but the precise route is still not es-
tablished [13]. One study claimed that in the case of nor-
mal thyroid function, AIT could also induce neuro-inflam-
mation, resulting in emotional alterations [14]. Nowadays,

the possibilities of AIT are also growing; most subjects do
not manifest symptoms, which are commonly observed at
the physical checkups. Some studies have favored that vi-
tamin D produces a positive protective influence on auto-
immune thyroid diseases and thyroid malignancies, but the
mechanism has not been elucidated [15].

One essential of the numerous functions of vitamin D
implies the regulation of nervous system development in
addition to being involved in calcium regulation [16]. Vi-
tamin D attenuates and easily passes the blood-brain bar-
rier [17]. Vitamin D receptors are widely found in different
brain sites, i.e., the prefrontal cortex, substantia nigra, and
hypothalamus [18]. Vitamin D is also closely connected
with the synthesis of monoamines, such as serotonin, do-
pamine, and norepinephrine, and its steroid properties en-
able modulating the activity of GABA-A receptors [18—20].
Furthermore, several studies have suggested that vitamin D
is related to nerve growth factor enhancement and antioxi-
dant effects in the central nervous system [20—22].

A meta-analysis identified the impact of vitamin D ad-
ministration on depression. The findings reported positive
results of vitamin D for the treatment of depression [23].

100.0

28.6

~

o

o
|

Relative frequency, %
a
o
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1

25.0
0.0 10.0]
Group 1 Group 1 Group 2 Group 2
after after
treatment treatment

Presence of depression on the Hamilton scale

Presence of depression
Mild depressive disorder
B Normal
B Depressive disorder of moderate severity

Figure 2. Analysis of depressive disorders
on the Hamilton scale
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4]

In our study, after treatment with additional adminis-
tration of cholecalciferol on the background of L-thyroxine
in 21.4 % of patients disappeared depression. In addition,
there was a reduction in depression in other patients in this
group. Thus, in the remaining patients the severity of de-
pressive symptoms decreased from moderate to mild depres-
sive disorder.

For the last three decades, a complicated association
between peripheral immune activation, neuroinflamma-
tion, and changes in brain circuits linked to depression has
been traced [24]. In this respect, vitamin D is considered a
well-known regulator of innate immunity that acts not only
as transcription and a growth factor but also interacts with
surface receptors in different immune cells [25]. Therefore,
numerous positive effects of vitamin D influencing the be-
havior might be related to its capability to stabilize periphe-
ral and central nervous system (CNS) immune responses.

In the CNS, 1.25(0OH)D is often connected with neu-
roprotective properties. A contemporary study proved that
1,25(OH)D was able to inhibit serotonin reuptake trans-
port and monoamine oxidase-A gene expression (MAO-A;
the enzyme which is in charge of monoamine degradation)
in cultured rat serotonergic neuronal cell lines, presuppo-
sing that calcitriol tends to act similarly to antidepres-
sants [26].

In our study after treatment, there is a decrease in the
level of depression on the Hamilton scale. Thus, in patients
of Group 1 who received cholecalciferol and L-thyroxine,
the level of depression on the Hamilton scale decreased by
40 %, while in patients who received only L-thyroxine, the
level of depression decreased by 25 %. That is, treatment
with additional cholecalciferol on the background of L-thy-
roxine was more effective than treatment with L-thyroxine
alone. Regarding that vitamin D contributes to neuro-im-
munomodulation and neuroplasticity and may decrease ox-
idative stress [27], it has been researched as a possible strate-
gy for the treatment of symptoms of depression.

Conclusions

Considering our results, vitamin D, supplementation
should be administered in patients suffering from autoim-
mune thyroiditis and hypothyroidism which may correct
depressiondisorders in these patients.

Ongoing and prospective long-term randomized con-
trolled trials are necessary to gain insight into the effective-
ness and safety of vitamin D as a therapeutic agent for these
thyroid disorders and the prevention and treatment of neu-
rological complications.
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KamuwHa lpyHa

TepHOMIABCBKV HALOHOABHV MEAVNYHA YHIBEpCUTET iMeHi 1.51. [opbayeBchKkoro, M. TepHoninb, YkpaiHa

Poab BiTamiHy D y AiKyBOHHI Aenpecii y XBOpUX HO ABTOIMYHHUN TUPEOTAUT i riNnoTUpeos
cepeA HOCEeAEHHS 3aXiAHOYKPATHCbKOIT nonyAsiLii

Pesiome. Bemyn. Tupeoinut XaimuMoTo — OfHE 3 HAfYaCTiIIMX
€HIOKPUHHUX 3aXBOPIOBAHb, 110 MOXE MPU3BECTU IO TiMOTHU-
peosy. Lle 3axBopoBaHHS TaKOX € OJHUM 3 HAlOIIbII TTOIINpE-
HUX aBTOIMYHHUX 3axBopioBaHb. [lallieHTH 3 rinoTupeo3om va-
CTO BiuyBalOTb O3HAKM JEMpecii, sika MmepeBaxkae cepel iHIIMX
CUMIITOMIB rinoTupeosy. JJaHi ocTaHHIX JOCTiXKEHb JOBEJH, 1110
nediuuT BitaMiHy D MoXe BUKJIMKATH MPOSIBU AeTpecii B Hace-
JieHHsi. Memoto Ha110i pOOOTHU € BUBYCHHSI BIJIUBY XOJIEKaAIbIIU-
depoiy B nauieHTiB 3 aBToOiMyHHUM Tupeoingutom (AIT) i rimo-
TUPEO30M Y 3aXiTHOYKPAiHCBKill MOMyJsLii Ha piBeHb Aenpecil
y uMx xBopux. Mamepiaau ma memodu. Y NOCHIIXEHHSI OyJIO
BKJIIOUEHO 56 MALI€HTIB 3 TimoTupeo3oM, cripuunHeHuM AIT. Mu
BU3HAYaIU HasIBHICTb JEIpecii 3a JOMOMOrow0 IIKaau Aenpecii
laminbroHna. OGCTEXEHHS MPOBOJWIIM Ha MOYATKY i HaNPUKiH-
i 12-TrxHeBOTO JiKyBaHHS. Pesyivmamu. Y TailieHTiB Tiep-
1101 TPYIH, SIKi OTPUMYBAJIM XoJeKaablimdepoa i L-TupokcuH,
piBeHb Aemnpecii 3a 1Kajgow aenpecii [aMiJibToHa 3HU3UBCST Ha
40 %, Tomi SIK y IALiEHTIB, SIKi OTPUMYBAJIU TUIbKK L-TUPOKCHUH,

piBeHb aenpecii 3Hu3uBCs Ha 25 %. Kpim Toro, cnocrepiranacs
BipOTiiHA Pi3HULS MiX MalliEHTaMU TMEPILOi i APYroi rpyr micst
nmikyBaHHS (p = 0,003). [Tpu aHani3i edexTy TiKyBaHHS B maili-
€HTIB MepIIOi TPYIU 3 1OJATKOBUM MPU3HAYEHHSIM XOJIEKaTbLIN -
depony Ha T L-Tupokcuny y 21,4 % nalieHTiB 3HUKJIM TIPOSIBU
nenpecii. Kpim Toro, criocrepirajiocst 3HUXeHHs piBHsI ernpecii
B PEIITH TMalli€eHTIiB wLi€i rpynu. Tak, y mamieHTiB CTYIIiHb BUpa-
KEHOCTi IeNPeCUBHUX MPOSIBiB 3MEHILMBCS Bill CEPEIHBOI TSIXK-
KOCTIi [10 JIETKOTO IelpecuBHOro po3iany. [1pu ubomy micis Ji-
KyBaHHS JInIIe L-TMpOKCMHOM YacToTa IeNPEeCUBHUX PO3JIALiB
CepeIHbOro CTYIIEHS TSKKOCTI 3HM3mIacs 3 78,6 no 35,7 %, ane
MOBHOTO 3HMKHEHHSI Jenpecii B i€l rpynu Mali€HTiB Mic/s Jii-
KyBaHHs He crioctepiranocs. Bucnoeok. I1aiiieHTam 3 aBTOIMyH-
HUM TUPEOITUTOM i TiOTUPEO30M CJIijl JOJATKOBO MPU3HAYATU
npernaparu Bitaminy D, sIKi cripaBiIsiioTh MMO3UTUBHMI BIJIUB Ha
NeTTPECUBHI PO3JIaiu.

KirouoBi cioBa: nenpecisi; aBTOIMyHHUI TUPEOIIUT, TilOTH-
peos; BitaMiH D
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AOCAIAXKEHHS aAbPa-AePeH3NHY
Npu iluemMivyHin xsopobi cepLs
I LYyKpoBOMY AiaberTi 2-ro tuny
HQ FPYHTI METAOOAIYHOTO CUHAPOMY

Pe3stome. AkryanbHicts. [TolumpeHicTe MeTabosnidyHoro cuHapomy (MC), knactepa ¢pakTopis pUavKy BUHUKHEH-
Hs1 yykposoro giabety (4A) ta iwemiyHoi xBopobu cepus (IXC), wopiyHo 3poctae. MC rioB’sisaHui i3 3pOCTaHHAM
paxKTUYHO BABIYI pU3VKY BUHUKHEHHSI CEPLEBO-CYANHHUX YCKaAHeHb | 36ibLUEHHAM y niBTOopa pas3a CMEPTHOCTI
Big ycix npuunH. OfHiel0 3 NaToOreHeTUYHNX TaHOK PO3BUTKY METabOosiqHOr0 CUHAPOMY € CUCTEMHE 3arasieH-
Hs1. 3pocTae noLLUMPEeHICTb [OCTIMXKEHb Y XBOPUX 3 METAb0TIYHUM CUHAPOMOM arnbga-neheH3vHIB — iHgyKTopiB
3arnaneHHs1 3 aHTUMIKPOOHUMU BriacTuBocTsaMu. OQHaK 3MiHV piBHSI anbgha-[eheH3viHy B cupoBartLi KpoBi rpu
MeTaboslivHOMY CUHAPOMI 3a HasiBHOCTI Ui BIACYTHOCTI L[] 2-ro Tury vi CUHTPOIMIYHOI iLLeMiYHOI XBopobu cepus
3anLIarTbCs BUBHEHUMU HEAOCTATHBO, LLO ¥ 3YMOBITHOE AOLINIbHICTb MPOBEAEHHS Uboro gocnimkeHHs. Meta
pobéotu: gocniguty piBHi anbga-AeceH3nHy B cupoBaTyi KpoBi 0Ci6 3 MeTaboNivHUM CUHAPOMOM, LyKPOBUM
AiabeTom 2-ro Tury Ta iLLemMi4Hor XxBopoboro cepus. MaTepianu ta merogn. O6¢cTexeHo 54 navuieHTiB (27 XIHOK,
27 yonosikis) 3 MC, L[] 2-ro tTuny ta IXC. HocnigxeHHs nposoaunu B JIbBiBCbKOMY 06/1aCHOMY [iepXaBHOMY Kili-
HIYHOMY J1iKyBasibHO-[iarHOCTUHHOMY eHAOKpMHooridHoMy HeHTpi Ta KHI «JIbBiBCbKe TepuTopianbHe meanqHe
o6’egHaHHs «KriHiYHa nikapHs niaHoBoro sikyBaHHs, peabinitayii Ta naniatnsHoi gonomorn», KHI «5-ta micbka
KniHiYHa nikapHa M. JleBosa». XBopux i3 MC nogineHo Ha 3 nigrpynv 3anexHo Bif HassHocTi L[] 2-ro tury 1a
IXC. Oo nepLuoi nigrpynu (2a) ysiviLuno 18 nayientis 3 MC 6e3 L/ 2-ro tuny ta 6e3 IXC, go apyroi (2b) — 18 ocié
3 MC iz 4 2-ro tuny, go tpetsoi (2¢) — 18 oci6 3 MC, L[] 2-ro tuny ta IXC. KOHTpOsbHY rpyny cTaHoBum
16 380posux ocié (4onosikie — 8, XiHok — 8) i3 uncna npayisHukie KHIT «/IbBiBCbKe TepuTopiaribHe MeaNYHe
06’egHaHHs «KniHiYHa flikapHs Mn1aHoBoro slikyBaHHs, peabinitayii Ta naniatmBHoi gornomoru», KHI «5-ta micbka
KIiHIYHa nikapHs M. JlbBoBa». lNayieHTam Bu3Ha4Yanm piBeHb anba-fgeeH3viHy, a TakoX MoKa3HUKu JinigHoro
criekTpa (piBeHb ninonpoTeiHis Bucokoi winsHocTi (JIMBLL), ninonpoteiHis gyxe Hu3bkoi winsHocTi (JINAHLL)),
AocnipKyBanv KopessayiviHi BBAaEMO3B’ I3KN MK BULLJeBKa3aHMu BeindnHamu. Pe3ynbrartu. Y poboTi gocrigxe-
HO piBeHb anbha-aeeH3nHy Vi MOKa3HUKK NinigHoro cnektpa y xsopux Ha MC, IXC i | 2-ro tuny. PiBeHb asb-
a-gepeH3nHy B ycix gocnigxysaHux nayieHTis 3 MC, sk 6e3 L[] 2-ro tuny 1a IXC, tak i 3 4 2-ro tuny T1a IXC
(18,4 + 0,89 Hr/mn; 24,4 + 1,2 Hr/mMn i 29,1 + 1,1 HI/mr), 6yB BiporigHO NigBULLEHWY | TEpeBuLLyBaB KOHTPOJIbHI
rnokasHuku (3,72 + 0,36 Hr/mn) y 4,95; 6,56 i 7,82 pasa (p < 0,05). HavisuLymmu napametpamm anbga-[AecheH3nHy
Xxapaktepuadysanack cuHTponidyHa natosnoris MC, L[ 2-ro tuny ta IXC (29,1 + 1,1 Hr/mMn), Lo BiporigHo nepesu-
wyyBaso nokasHuku rpyrnvn MC i3 L 2-ro tuny (24,4 = 1,2 Hr/mn) i rpynn MC 6e3 L[] Ta IXC (18,40 + 0,89 Hr/mn)
(p < 0,05). BermmumrHn XC JIMBLY y nauieHtis rpynn 3 MC (1,12 = 0,08 Hr/ mn), rpymm 3 MC i U4 2-ro tuny
(1,01 + 0,07 Hr/ mn), 3 MC, 4[J 2-ro tuny 1a IXC (0,95 + 0,05 Hr/Mn) BiporigHo 3HUXEHi NMOpIBHSHO 3 napameTpa-
mu rpynv 3qoposux oci6 (1,40 + 0,14 Hr/mn) (p < 0,5), NpoTe BiporigHOI PisHWLi MK OKpeMumMu rigrpynamm He
BusiBneHo (p > 0,5). Mapametpu XC JIMQHLY 6ynu HaviBuLmMn B nayieHTiB i3 cuHTponidHoro natonorieto MC,
LA 2-ro tuny ta IXC (1,32 + 0,05 Hr/mn) i BiporigHo nepesuLyysanv pisHi XC JINAHLLY sk B oci6 i3 MC i3 LU 2-ro
Tuny (0,87 + 0,10 Hr/mn), Tak i B nayieHTis i3 MC (0,73 + 0,06 Hr/mn) (p > 0,05). [NpoBeneHo KopensauiviHuii aHasia
MDK anbgha-aeeH3nHOM i nokasHukamu JlirnigHoro oomiHy. BusBrieHo npsiMuv CuiibHWA KOPENALUIVIHWY 3B’ 130K

©
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(r=0,72; p < 0,5) mix anbeha-gepeHanHom i XC JINAHLY y nayieHtis 3 MC. Y xBopux 3 MC i3 4/ 2-ro tuny Ta
IXC Takox BUSBNEHO NPsMmK CUITbHUK KOPEnsALiviHui 38’30K Mix anbga-geceHavnHom i XC JINAHLY (r = 0,65;
p <0,5). Y nayieHtis 3 MC i L 2-ro Tuny BusiBneHo crabkuvi kopenayivinmi 38’130k (r = 0,1; p < 0,5). Kopensuivi-
HWV aHarni3 Mix piBHsMu anbgpa-aegeHavHy i XC JIMNBLL BusBuB nviLle HasiBHICTb CIabKuX KOpesayiviHux 38’ a3KiB
(r=-0,15;r=-0,11;,r=-0,16; p < 0,5). BucHoBKH. BusBrieHO BiporigHe niaBuLYeHHs piBHs anbga-AeeH3nHy B
nauieHTiB 3a HasisHocTi MC, 4/ 2-ro tuny 1a IXC. BennunHn XC JIMNBLL BiporigHo 3HWxeHi B ycix navyieHTis 3 MC
He3anexHo Bif HasBHocTi uu BigcyTHocTi L[] 2-ro tuny 1a IXC. Napametpn XC JIMOHLLY 3anexHo Big HassBHOCTI
CUHTpOMIYHOI naTosnorii 6ynn Havieuwmmm y navieHtis 3 MC, LU 2-ro tuny Ta IXC, BiporigHo nepesuLLyBanu piBHi
XC JINAQHLY sk B oci6 3 MC i3 L[ 2-ro tuny, Tak i B nayieHTiB 3 MC. BcTaHOB/IEHO KOPESALiViHI 3B’ I3KMU MiXK r0-
KasHvukamu anbga-gegeHauHy i XC JIMAHLLY, ocobnvBo BupaxeHi 3a HasiHocTi IXC i MC.

Kno4oBi cnoBa: ansgha-gegeHsunH; iliemidHa XxBopoba cepLsi; LiyKpoBuii fiabet 2-ro Tury

Bctyn

Merta6oniyauit cuHapom (MC) posrasigaeTbest SIK
KOMILIEKC MaTOreHeTUYHUX 3MiH B OpPraHi3Mi 3 MOCTYIO-
BO-TIOCJTiIOBHUM PO3BUTKOM ITOPYIIEHD JIITiIHOTO OOMiHY
3 MIPOSIBAMU OXMPiHHSI, PE3UCTEHTHOCTI 10 iHCYJiHY, 1y-
KkpoBoro giadety (LI/1) 2-ro Tumy, apTepiajabHOI rirepTeH3ii
Ta imemiuHoi xBopoou cepis (IXC) [1-3].

HocnimkeHHs maTodiziooriB, 6i0XiMikKiB i KJIiHILIMCTIB
JajId MOXKJIMBICTb BUSBUTH KJIiHIKO-7Ia00paTOpHi O3HAKN
po3BuUTKYy MC $IK MpeauKTOpU MaTOJOTIYHUX IPOIIECiB,
iX miarHOCTWYHE 1 TMporHoctuyHe 3HadyeHHs [4]. Ilpote
norisiiv oo etioyorii MC Ha chbOTOJIHI € HEOTHO3HAY -
HuMU. Posb xap4yoBux i gieTMYHUX (paKTOpPiB, BKIIOYHO 3i
CTaBJIEHHSIM JI0 aJIKOTOJII0, (hi3WYHOI aKTUBHOCTI TOIIO, €
BakJIMBOIO, ajie He BU3HAYaJbHOIO [5].

JlocmimKeHHST TeHETUYHUX MEXaHi3MiB BUSBWIN HU3-
Ky TeHiB i MyTallifHUX 3MiH Yy HMX, 110 TAKOX CIPUSIOTH
PO3BUTKY OKPEMHUX IMaTOT€HETUYHUX JIAHOK, 30Kpema
HEeNpOoeHIOKPUHHUX (akTopiB [6]. OcTaHHIMU poKaMU B
KJIIHIYHMX Ta €KCIIePUMEHTaIbHUX TOCIIiIKEHHSIX OOIPyH-
TOBYETHCS IyMKa TIPO MaTOTEHETUYHY POJIb XPOHIYHUX 3a-
najbHUX peakiliii y po3Butky MC [7].

Pesynbsrati cydacHUX [OOCHIIXEHb ITOKa3yloTb, IO
PO3BUTOK XPOHIYHUX 3allajbHUX TPOLECIB 3aJIeKUTh Bil
MeXaHi3MiB po3Ii3HaBaHHS OCOOJUBUX CTPYKTYP MiKpOOp-
raHi3MiB, sIKi HA3MBaIOTh MMaTepHaMM (patterns), 3a y4acTio
TLR-peuenTopiB KIiTUH. Y pe3yabTaTi TAKOro po3Mi3Ha-
BaHHS iMyHOKOMITIETEHTHA KJIiTMHA OJEPXKY€E «CUTHAI TPU-
BOTW», HACHIJIKOM SIKOTO MOXe OyTH 3arajbHUii mpoliec,
1110 3yMOBJICHMIA Tpo3anaJlbHUMU iHTepAeKiHAMM 1 LIMTO-
KiHaMM, pO3BUTOK iMYHHOI BiIITOBiIi, a TAKOX aBTOIMyHHi
npoiiecu [8]. 3HaueHHs TLR-peuenTopiB y po3sutky MC
rnokasaHo B aociimkeHHsx [9, 10]. Peanizauis metabosmiu-
HUX TIOpYIIeHb MOXeE BiZOyBaTHUCS, 30KpeMa, MpU Mopy-
ILIEHH] TOJIEpaHTHOCTI 10 KUIIIKOBOI Mikpodopu [11].

¥V po6ori D. Cai et al. [8] 0OTpyHTOBYETBCST IyMKa, IO
XpOHiUHe 3anajeHHs CTAaHOBUTb Helipo3anaibHy 6a3y MC.
Po3BUTOK KOpPOHApHUX TOPYILIEHb MPU 1LILOMY acollilio-
BaHUil 3 piBHeM anbda-aedensuHiB (o-ADPH). deden-
3MHU — Tpyna KaTiOHHUX TMeNTU/iB, 1110 MAalTh aHTUMi-
KpOOHi BJIACTUBOCTI, SIKi MPOSIBISIIOTHCSI Yepe3 iX ydyacTb
y TIpolecax Jli3ucy CTpyKTyp, 3aXOIJIEHUX (parouuTamu, a
TaKOX € iHAYKTOpaMM 3amnajabHOoro mpoiecy [5, 12]. Y Huz-
i IOCTiIKeHb BCTAHOBJIEHO 3B’SI30K piBHS anbda-me-
deH3uHy 3 MeTaboiyHUMY 3MiHamu Tipu MC. BussieHo
rajabMiBHUI BIUIMB aibda-aeheH3MHy Ha CUHTEe3 TJII0KO3U

renaToruTaMu [13], a TakoxX mapaiesiizM Mix 3HUKEHHSIM
piBHIB anbda-aedeH3nHy i mpo3anaabHuX iHTepIeHKiHIB
TpU OTNIepaTUBHUX BTPYYAHHSIX 3 TPUBOAY OXUPIiHHS [14].
Meta podoTH: 1OCTiAUTU PiBHI alb(a-aeheH3nHY B CU-
poBaTIIi KPOBi 0Ci0 3 MeTa0OJIYHMM CUHIPOMOM, ILIyKpPO-
BUM Aia0eToM 2-TO TUIMY Ta illIeMiYHOIO XBOPOOOIO CeplIs.

MarTtepiaAu Ta meToamU

[licns oTpumaHHSI MMCHMOBOI 3rOIM Ha TPOBEACHHS
00CTeXeHHs 3TiIHO 3 MpUHUMNaMu [enbCciHChKOI nexia-
pauii, Konsenuii Pagu €Bpomnu mpo mpaBa JIOOAWHU Ta
OioMeaUMUMHY I BiIMOBiZHUX 3aKOHIB YKpaiHU y paHIO-
Mi30BaHUI CIIOCIO 3 ToIepenHbol0 CTpaTudikalli€lo 3a
HasiBHicTio IXC i LIl 2-ro Tvny Ha rpyHTi MC nipoBeneHO
KOMILJIEKCHE 00CTeXXeHHS 54 TallieHTIB, SKi JiKyBaauch y
JIbBIBCBKOMY 00JIAaCHOMY JIep>KaBHOMY KJIIHIYHOMY JIiKy-
BaJIbHO-/IiaTHOCTUYHOMY €HIOKPUHOJIOTIYHOMY LIEHTi
ta KHII «JIpBiBChbKe TepuTOpiajibHE MEAUUYHE 00’ €IHAHHSI
«KniHiyHa JikapHs TUIaHOBOTO JIiKyBaHHSI, peabiiiTaltii Ta
najiiatuBHoi nonomoru», KHII «5-Ta Micbka KJliHiuHa JIi-
KapHs M. JIbBoBa».

JocaimkeHHsT cXBaJieHe 10 BUKOHaHHS KOMiCi€to 3 M-
TaHb €TUKM HAYKOBUX HOCHiIXKEHb, €KCIIEPUMEHTATbHUX
po3pobok i HaykoBux TBOpiB JIHMY imeni [anuna Ia-
Juibkoro (Bin 22.05.2019, mporokon Ne 5).

HocnimkyBaHuX XBOpUX TOMIJIEHO Ha 3 minrpynu 3a-
JIEXKHO Bill HasIBHOCTI CMHTPOITiYHOI maToJorii. 1o mepiioi
minrpymu (2a) yBifimmu 18 oci6 i3 MC 6e3 LI/ 2-ro tumy
ta IXC, no apyroi niarpynu (2b) — 18 oci6 3 MC i LI
2-ro TuILy, 10 TpeThoi (2¢) — 18 ocio 3 MC, 11 2-ro tumy
ta [XC.

Y KOHTPOJIbHY IPYITY YBIHAIILIO 16 MPaKTUYHO 3M0POBUX
oci0 (400BiKiB — 8, XiHOK — 8) i3 umcia mpalliBHUKIB
KHIT «JIbBiBCbKE TepuTOpiasibHE MeAuvyHe 00 €THAHHS
«KUtiHiyHa JiKapHS IUIaHOBOTrO JIiKyBaHHS, peaOimiTaliii
Ta majiaTuBHOI nonomoru», KHIT «5-Ta mickka kiiHiuHa
JikapHs M. JIbBoBa». Y BimiOpaHux rpyrax Hali€eHTiB 10-
CIIIIKEHO 1 MPOaHajli30BaHO PiBEHb JIHIIOIPOTEiHIB BU-
cokoi mtinbHOCTI (JITIBI), minmompoTeiHiB ayke HU3BKOT
winbHOCTi (JITIAHIL) i piBens anbda-nedensuny. Kpu-
TepisSIMU BKJIIOYEHHSI TALIIEHTIB Y JOC/iKEHHsI OyJIu: Be-
pudikoBanuiit MC (3 HasIBHICTIO OXXMPiHHSI, apTepiajbHOI
TirepTeH3il, IUCITimiaeMii, ITOpyIIeHHSIM TOJICPAaHTHOCTI 10
BymieBoniB), a Takox IXC i LIJI 2-ro Ttumy, 1110 BUHUKIA
Ha T1i MC; indopMoBaHa 3roma XBOPOro OpaTu y4acTb y
JOCITIIKEHHI; BiICYTHICTb KpUTEPiiB BUKITIOUEHHSI.

Tom 18, N2 7, 2022

www.mif-ua.com, https://iej.zaslavsky.com.ua 13



OpwuriHaAbHi AoocAipXeHHs / Original Researches

4]

Ta6nmys 1. PiBHi anbcha-gecpeHsunny, JINBLY i JINQHL y nayieHTiB gocnigxyBaHux rpyn

KoHTponbHa rpyna MC MCi U 2-ro tTuny | MC i3 LA 2-ro Tuny T1a IXC
lNMoka3Huk (rpyna 1) (nigrpyna 2a) (nigrpyna 2b) (nigrpyna 2c)
(n=16) (n=16) (n=16) (n=16)
a-AdH 3,72+ 0,36 18,4 + 0,89% 24,4 £ 125" # 29,1 £1,18" *=#
nBLLY 1,40 £ 0,14 1,12 + 0,08 1,01 +0,07* 0,95 + 0,05*
nnaHL 0,43 £ 0,05 0,73 + 0,06* 0,87 +0,10* ** 1,32 + 0,05% ***

TMpumitkn: * — BigMIHHICTb NOPIBHAHO 3 rPYMNor KOHTPOJIO BiporigHa (p < 0,05); * — BiAMIHHICTE NOPIBHAHO 3 Nig-
rpynoto MC BiporigHa (p < 0,05); ** — BigmMiHHicTb mMix noka3sHukamu nigrpyn MC i3 4/ 2-ro Tuny i MC i3 LJ 2-ro

tuny 1a IXC BiporigHa (p < 0,05).

Ax xputepil BUKIIOUEHHS 3 IOCTIIKEHHS PO3IJIsiaa-
JIW: HasIBHICTb Yy TALIIEHTIB TOCTPOI i XpOHIYHOI MaTojorii
B CTaHi cyOKOMIIeHcallii i JeKoMIIeHcallii; BiICyTHICTb iH-
¢opMOBaHOI 3roi Ha JOCIIIKEHHST; BariTHICTh; MOTaHUt
KOMILIA€HC.

Jiarno3 MC BcTaHOBIIOBAJIN 3TiTHO 3 TiarHOCTUYHU-
mu kpurepisimu IDF (International Diabetes Federation,
2005), 3rimHO 3 IKMMU TOJIOBHUM KPUTEPIiEM € a0IOMiHaIb-
HE OXHUPIHHS 3 OKPYXKHICTIO Taiii > 94 c¢M UIsl YOJIOBIKiB
€BPOMEO0iNHOI pacu i > 90 cM — MOHTOJIOITHOI (a3iaTChKOI);
17151 XKiHOK — moHaz 80 ¢cM It mpeacTaBHUIL 000X pac, a
TaKOX € 000B’I3KOBOIO HasIBHICTb JIBOX i Oisibllie (hakTOpiB
PU3UKY, TaKUX SIK: piBeHb TPUIIiLepuaiB > 1,7 MMOJIb/I;
piBeHb xonecrepuny (XC) JITIBUI < 1,03 mmonb/ay yoso-
BikiB i < 1,25 MMOJIb/J1 y 3XiHOK a00 HassBHICTb aHTUJIiMiIe-
MiYHOI Tepartii; aprepiasbHuii TUcK > 130/85 MM pT.CT. a00
HasIBHICTb aHTUTIMEPTEH3WBHOI Teparlii; IIiKeMisl HaTIle
> 5,6 MMmoub/1. Ha chOTOMIHI € IEKiTbKa YNHHUX BUSHAYEHD
MC: IDE, NHLBI, AHA, WHO, a rtakox Joint Interim
Statement (2009) — «rapmoHizoBaHi» kpurtepii MC [15].

Bepupikairito oxXupiHHS MPOBOAWIM 3TiMHO 3 peKO-
meHaanisimu European Association for the Study of Obesity
(EASO), pexomennanissmu BOO3 3a po3paxynkom IMT.

Hiarno3 IXC BcTaHOBJIEHO HAa OCHOBI KJTIHIYHUX JaHUX
BIJIMOBIIHO 10 peKOMeHAalliii €BporneifcbKoro ToBapucTBa
kapmiosnoriB (ESC), a Ttakox AmepuKaHCBHKOI acoliarlil
cepust (AHA).

BxomioueHi B OOCHIIMKEeHHS TALIEHTA MaJld CTAOUIbHY
(3rimgHO 3 pesynbTataMy Mpoou 3 (i3MYHUM HaBaHTaXKEH-
HSIM — BeJloepromeTpii) creHokapairo I—II ¢yHkiioHanb-
Horo kiacy (®PK) (3a knacudikaniero Kanamacbkoi acoriartii
kapmiosioriB) i cepueBy HemocraTHicTb I—II @K (3rigHo 3

30 T

15 4
10 ~

O T T T 1
KoHTponb MC MC iz U MC iz U
2-ro Tuny 2-ro Tuny
Ta IXC

PucyHok 1. PiBHi anbcha-gegpeH3nHy B nayieHTis i3 MC
3a HasiBHocTi i BigcytHocTi L[] 2-ro tuny ta IXC

NYHA) 3a HassBHOCTi O3UTUBHUX PE3yJIbTaTiB paHillle Mpo-
BEICHUX iHCTPYMEHTaJIbHUX OOCTEeXEHb (3a3HAYeHUX Y pe-
KOMeHIallisix €BpOoreiicbKoro ToBaprcTBa KapiioJoTiB), sIKi
Oy/IM MiATBEPIKEeHI HAsSIBHICTIO BiMOBIIHOI TOKYMEHTALlii.

Hiarao3 11/l 2-ro TuIly BCTaHOBJIIOBAJM BiAITOBiIHO
JI0 CIJIbHUX peKoMeHaaliii American Diabetes Associa-
tion (ADA) i €Bpomeiicbkoi acowialii 3 BuBueHHsT LIJI
(EASD) mono xpurepiiB nmiarHoctuku LJ: mpu piBHi
riikeMii Hatine 7,0 MMoJIb/J i BuUllle, a0 3a pe3y/braTa-
MU TIEPOPAJILHOTO TECTY TOJEPAHTHOCTI 10 TJIOKO3U (pi-
BEHb IIFOKO3U KPOBIi uepe3 2 TOAMHU ITic/Isi HaBaHTaKEHHS
> 11,1 mMoJb/71), 00 32 HASIBHOCTi CUMIITOMIB TillepIiliKe-
Mil i BUITAIKOBO 3’SICOBAHOTO MiIBUILEHOTO PiBHS TTTIOKO3U
KariJsspHoi KpoBi > 11,1 MMoJib/11, a0 TIpu piBHI IJIiKOBa-
Horo remorio6iny (HbAlc) Bue 3a 6,5 %.

CTaTUCTUYHY OOpOOKY TMPOBEAEHO IiCIsl CTBOPEHHS
6a3u panux y Microsoft Excel (2003). 3HaueHHSI KOXHOTO
rokasHuKa o0’eHyBaau y BapialiiiHi psiau. KoxkeH psig
MepeBipsUIM Ha HOpMaJIbHICTh po3noainy. Kpurepiii [lami-
po — Vinka i KonmoropoBa — CMipHOBa BUKOPUCTAHO 3
METOI0 BUBHAUEHHST HOPMaJIbHOCTI PO3MO/ily ITOKa3HUKIB.

OCKIiJIbKM CITOCTepiraBcsi HOpMaJIbHUM PO3MOILN Bapi-
aHT, TTOKa3HUKU TIofaHi K cepeaHe apudMeTUUHe i cTaH-
naptHa moxu6bka (M £ m, ne M — cepenHe apupMeTUIHE,
m — cepenHsi moxubka). st mociikeHHsT BiAMiHHOCTI
MiX CepelHiMU 3HAUYEHHSIMA BUKOPMCTAHO t-KpuUTepii
CrplomeHTa. BimMiHHOCTI MixK ITOKa3HUKAaMU OyJIM BipoTia-
Humu nipu p < 0,05.

Cury 3B’SI3Ky MiX 3MIiHHMMHU BU3HAYalIM 3a Koedi-
ientom kopeJsiii Ilipcona (r). 3a HassBHOCTI 3HaYEHHS
r = 0,01-0,3 cuna 3B’a3Ky cnabka, nipu r = 0,31-0,7 —
nomipHa, nipu r = 0,71—1,00 — cunpHa. [lo3utuBHE 3HA-
yeHHs KoediuieHTa kopessauil IlipcoHa nokasye npsimy
3aJIEXKHICTh MixK TOKa3HUKaMU, HETaTUBHE — OOEpPHEHY.

PesyAbTaTH

Pesynbratu nmociimkeHb piBHIB anbda-aedeH3nHY,
JITTBILL i JITTAHILL moka3aHi B Ta6u. 1.

Ak BunmHoO 3 Ta6i. 1, piBeHb o-JA®H y Bcix mocimky-
BaHux miarpynax (18,40 + 0,89 ur/mn, 24,4 + 1,2 Hr/mn
i 29,1 £ 1,1 Hr/mMa) BipoTiIHO MepeBUIyBaB KOHTPOJIbHI
nokasuuku (3,72 + 0,36 ur/mn) y 4,95; 6,56; 7,82 pasa
(p < 0,05). HaitBuiii BenuuuMHM ToKasHuKa o-JPH
CIIOCTEpIrajiich 3a HAsIBHOCTI CHUHTPOITIYHOI TMAaTOJIOTil
MC, I/ 2-ro tuny Ta IXC (29,1 £ 1,1 Hr/mn), Biporia-
HO BHIII IMOpPIiBHSIHO 3 Mapamerpamu rpymu MC i3 LIJI
2-ro tuny (24,4 + 1,2 ur/mn) i rpynu MC 6e3 L1 Ta IXC
(18,4 = 0,89 ur/ma) (p < 0,05) (puc. 1).
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Pisenp XC JIIIBII y mnauienrtiB rpynu 3 MC
(1,12 £ 0,08 ur/mu), rpynu 3 MC i I 2-ro tumy
(1,01 + 0,07 ur/ma), i3 MC, IJ 2-ro tuny Tta IXC
(0,95 = 0,05 ar/mm) OyB BipOTiIHO HMXKYUM IIOIO KOH-
TposibHUX napameTpiB (1,40 £ 0,14 ur/min) (p < 0,5), ipo-
T€ ICTOTHO HE BilIPi3HSIBCS MiXXK OKpeMUMM IiArpynaMu
(p > 0,5) (puc. 2).

Pisenr XC JIMIJHII OyB HaiBUIIMM y MATPYII i3
cuHTpomniuHo mnatonorie;ro MC, L/l 2-ro tumy ta IXC
(1,32 £ 0,05 ur/mn), BiporinHo mnepeBuiiyBaB piBHi XC
JIIAHII gx B migrpyni 3 MC i3 LI 2-ro tumny (0,87 =
+ 0,10 Hr/mn), Tak i B minrpyrm MC (0,73 £ 0,06 Hr/MiT)
(p > 0,05) (puc. 3).

IMpoBeneHo KopensiLiiiHUI aHai3 MiX HOCIIIXKyBa-
HUMM Tlapametpamu (ta6s. 2). Ilpu mocnimkeHHi Kope-
JAiitHUX 3B’s13KiB piBHs 0-JAPH i moka3HUKiIB JimimHOro
OOMiHY BCTaHOBJIEHO BMpa)KeHy MO3UTHMBHY KOpEJSIito
(r=20,72; p <0,5) mix a-APH i XC JIIMAHII y miarpy-
ni 2a (mauientn 3 MC). ¥ nigrpymi 2b (nauientu 3 MC i
1IJI 2-ro TuIly) BUSBICHO CIa0OKUI KOPEIALIMHUI 3B’ 130K
(r=20,1; p <0,5), a B miarpyni 2c (MC i3 LI 2-ro tumny
Ta IXC) TakoX BHSIBJICHO CUJIbHUI MTO3UTUBHUI KOPEJIsi-
LiAHUI 3B 130K MiX yKa3aHUMHU MoKa3zHUKamu (r = 0,65;
p<0,5).

IIpoBeneHnii KopensdLiiiHMKM aHalli3 MiX piBHSIMU
o-I®H i XC JITIBILL BusaBuB nuie ciabKi KopeJsiiitHi
3B’a3ku (r=—0,15;r=—-0,11; r=-0,16).

O6roBopeHHs

IMommpenicte MC, knactepa (akTopiB pU3UKY BU-
HukHeHHs LI/ Ta IXC, mopiuno 3poctae. MC noB’sizaHuii
i3 3pOCTaHHSIM IIPAKTUYHO BIBiUi PM3UKY BUHUKHEHHS
CepleBO-CYIMHHUX YCKJIaJHEHb i 30UIbIIICHHSIM Y TiBTOpa
pa3a CMepTHOCTI Bif ycix nmpuuuH. OIHi€I0 3 MaTOreHeTUY-

HUX JJAHOK PO3BUTKY MeTa0O0IiYHOIO CUHAPOMY € CUCTEM-
He 3arajeHHsI. 3pocTa€ MOMUPEHICTh TOCTIKEHHS Y XBO-
pux 3 MC anbha-nedeH3nHiB — iHAYKTOpPIB 3amajJeHHs 3
AHTUMIKPOOHUMHU BJIaCTUBOCTSIMH [16]. OnmHaK 3MiHU PiB-
Hs anbda-nedeH3nHy y cupoBaTili Kposi ipu MC 3a Ha-
siBHOCTI 11 BincytHocTi LI/l 2-ro Tumy i cunTpormniuynoi IXC
3aJIMIIAIOTHCS BUBYCHUMU HEIOCTATHBO, 110 1 3yMOBJTIOE
JOLIUIBbHICTh MPOBEACHHS LIOTO TOCIIiIKEHHSI.

OrpumaHi gaHi BKa3yloTh Ha 3B’s130K M C i3 mporiecaMu
XPOHIYHOTO 3amajeHHs, iHIYKOBAaHOTO eJleMeHTaMu Mi-
Kpobiomy Tina moauHu yepe3 TLR-penentopu, 1mo npu-
3BOIUTH A0 MigBuiieHHs piBHs a-JPH. [Tpu pomy icHye
KOpeJsIuiiiHuii 3B’130K MixX piBHsiMu o-J®H i JITTIHIILI
[17]. TIpore mpu MC 3i LI/I 2-ro Turty BHaciimoK ropMo-
HaJIbHOTO ArcOajlaHCy BKa3aHi KOpeJsliiiHi 3B’SI3KU I10-
PYUHIYIOTBCS, MOXKJIMBO, Yepe3 yuacThb o-JAPH y mponecax
CHUHTE3Y IJIiIKOTeHY B reyviHili [18].

[Ipu moeagnanni MC i3 LI 2-ro tuny ta IXC mocu-
JIIOIOTBCS 3alaJIbHi SIBUMIIA 3 PO3BUTKOM ypaK€Hb CTIHKM
CyIWH, 1110 BigoOpaxkeHO B miaBuileHHi piBHg o-JPH i
HasIBHOCTi CUJIBHUX KOPEJISILIMHUX 3B’ SI3KiB MixX ILIUM T10-
KaszHukoM i piBHssmu X C JITTAHIII.

BucHoBKkM

1. Bemmumnau XC JITIBILL BiporimHo 3HMXEHiI B yCix
nauieHTiB i3 MC He3aJiexKHO Bill HasIBHOCTI UM BiICYTHOCTI
L 2-ro tTumy ta IXC. ITapamerpu XC JIITAHIII 3anexHoO
Bill HASBHOCTI CMHTPOTIIYHOI MaTOJIOTii Oy HAWBUIIIUMU
B nawienTiB i3 MC, LI1 2-ro Tumy Ta IXC, BiporinHo nepe-
puiryBaiau piBHi XC JITIAHII sk B oci6 i3 MC i3 LI/ 2-ro
TUITY, TaK i B mauieHTiB i3 MC.

2. BcraHoBieHo BiporigHe migBuieHHs piBHs o-JOH
y KpoBi natieHTiB 3 MC, noenHaHUM i3 1IyKpOBUM Jiabe-
ToM 2-ro tuity Ta IXC.

0,8
0,6
0,4 4
0,2 4

O T T T
KoHTpornb MC MC iz U MC iz U
2-ro Tuny 2-ro Tuny
Ta IXC

0,8
0,6
0,4
0,2

O T T T
KoHTponb MC MC iz U MC iz LO
2-ro Tuny 2-ro Tuny
Ta IXC

PucyHok 2. PisHi XC JINBLY y nayieHTi 3 MC
3a HasiBHOCTI ¥ BigcyTHocTi L|[ 2-ro Tuny ta IXC

PucyHok 3. PisHi XC JINMAHL y nayieHtis 3 MC
3a HasiBHocTi M BigcyTHocTi L[ 2-ro Tuny ta IXC

Tabnuys 2. KopensyiviHi B3aemo3B’si3ku mix a-4®H i XC JINAHLL ta XC JINBLY

MC MC i LA 2-ro Tuny MC i3 LI 2-ro Tuny Ta IXC
Moka3HukK (nigrpyna 2a) (nigrpyna 2b) (nigrpyna 2c)
(n=16) (n=16) (n=16)
o-APH — NnaHLY r=0,72 r=0,1 r=0,65
o-APH — NNBLLY r=-0,15 r=-0,11 r=-0,16
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4]

3. BusiBieHO KOpeasuiliHuiA 3B’SI30K MiX ITOKa3HHU-
kamu o-JA®H i XC JITIIHIII, oco6amBo BUpakeHH TTpr
noeaHanHi MC 3 [XC.

Konduikr inTepeciB. ABTOpM 3asiBISIOTH MPO BiACYT-
HiCTh KOHQIIIKTY iHTepeciB i B1acHOI (hiHaHCOBOI 3alliKaB-
JICHOCTI TIPH ITiATOTOBIIi JaHOI CTATTi.

Indopmanis npo dinancyBanng. [oHopap: He 3amexiia-
pOBaHo.

KoHkypeHTHi iHTepecu: ¢iHaHCYOUi Oprasizailii He
BimirpaBayiv KOQHOI POJIi IPU HAMMCaHHI CTaTTi abo B pi-
ILICHHI MOAATH 3BIiT IJIsI TTyOJTiKalLlii.

JlocrimkeHHsT € 4aCTUHOI HayKOBO-IOCTiTHOI pPOOOTU
Kadenpu TpONeneBTUKM BHYTpillHLOI Memuimau JIHMY
iMeHi Jlanuna Tanuibkoro «OcoOIMBOCTI KITiHIYHOTO Tiepe-
0iry XpOHIUYHOI ITaTOJIOTIi 3 BpaxyBaHHSIM KOMOPOIIHOCTI».

VIK: 616.1+616.3)-056.52-039.51.

IIudp: 1H.25.01.0002.016.

BHecok KOXKHOTO 3 AaBTOpIB Y HANMCAHHSA CTATTi.
Ymup H.B. — xoHuemnuis i au3aitH, 30ip naHuX, aHami3
JIiTepaTypy, aHali3 Ta iHTEpIIpeTallis JaHWX, HaIlMCaHHS
TEKCTY, penaryBaHHs; Jymka P.A. — KOHIIEIis i nu3aiH,
aHaJji3 Ta iHTepIIpeTallisl JTaHUX, HallMCaHHS TEKCTY, OCTa-
TOYHE 3aTBep/KCHHS CTaTTi; Abpacamosuy X. 4. — 30ip na-
HUX, aHaJi3 JiTepaTypu, aHajli3 Ta iHTepIpeTallisl JaHuX,
penarysanHsi; Pedeuxo H. M. — 36ip naHux, iHTeprpeTaltis
NaHUX, aHaji3 jitepatypu; Kypoan M.M. — KoHLENILis i
IW3aiiH, pemaryBaHHs; aHaJIi3 IiTepaTypu.
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Study of alpha defensin in coronary artery disease
and type 2 diabetes mellitus
on the background of metabolic syndrome

Abstract. Background. The prevalence of metabolic syndrome
(MS), a cluster of risk factors for type 2 diabetes mellitus (DM)
and coronary artery disease (CAD), is increasing annually. MS is
associated with an almost 2-fold increase in the risk of cardiovas-
cular complications and 1.5-fold increase in all-cause mortality.
Systemic inflammation is considered to be one of the pathoge-
netic links in the development of MS. The study of alpha defen-
sins as inducers of inflammation with antimicrobial properties in
patients with MS is increasing. However, changes in the serum
level of alpha defensin in MS, with or without type 2 DM and
CAD, remain insufficiently studied that determines the feasibility
of conducting this study. The objective: to evaluate serum levels
of alpha defensin in individuals with metabolic syndrome, type 2
diabetes mellitus and coronary artery disease. Materials and
methods. Fifty-four patients (27 women, 27 men) with MS, type
2 DM and CAD were examined. The research was carried out at
the Lviv Regional State Clinical Medical and Diagnostic Endo-
crinology Center and Lviv Territorial Medical Association “Clini-
cal Hospital of Planned Treatment, Rehabilitation and Palliative
Care”, Lviv City Clinical Hospital 5. Patients with MS were di-
vided into 3 subgroups, depending on the presence of type 2 DM
and CAD. The first subgroup included 18 individuals with MS
without type 2 DM and CAD, the second — 18 people with MS
and type 2 DM, the third — 18 patients with MS, type 2 DM and
CAD. The control group consisted of 16 healthy people (8 men,
8 women), the employees of the Lviv Territorial Medical Asso-
ciation “Clinical Hospital of Planned Treatment, Rehabilitation
and Palliative Care”, Lviv City Clinical Hospital 5. In patients,
the level of alpha defensin was determined, as well as blood lipids
(high-density lipoproteins (HDL), very low-density lipoproteins
(VLDL)), and the correlations between the above values were in-
vestigated. Results. The level of alpha defensin and blood lipids
were examined in patients with MS, type 2 DM and CAD. The
content of alpha defensin in all participants with MS, both with
and without type 2 DM and CAD (18.40 + 0.89, 24.4 £ 1.2, and
29.1 £ 1.1 ng/ml), was significantly increased and exceeded the
control indicators (3.72 + 0.36 ng/ml) by 4.95, 6.56, 7.82 times
(p <0.05). The highest parameters of alpha defensin were detected

in MS combined with type 2 DM and CAD — 29.1 £ 1.1 ng/ml
that significantly exceeded the parameters in patients with MS
and type 2 DM (24.4 £ 1.2 ng/ml) and group of MS without
type 2 DM and CAD (18.40 £+ 0.89 ng/ml; p < 0.05). Values of
HDL cholesterol in patients with MS (1.12 £ 0.08 ng/ml), MS
and type 2 DM (1.01 £ 0.07 ng/ml), MS, type 2 DM and CAD
(0.95 £ 0.05 ng/ml) significantly reduced compared to those in
the group of healthy individuals (1.40 £+ 0.14 ng/ml; p < 0.05),
but no significant difference was found between individual sub-
groups (p > 0.5). The parameters of VLDL cholesterol were hig-
hest in patients with combination of MS, type 2 DM and CAD
(1.32 = 0.05 ng/ml), and significantly exceeded those in patients
both with MS and type 2 DM (0.87 £ 0.10 ng/ml), and with MS
(0.73 £ 0.06 ng/ml; p > 0.05). Comparative analysis was carried
out for alpha defensin and blood lipids. A direct strong correlation
(r=0.72; p < 0.5) was found between alpha defensin and VLDL
cholesterol in MS patients. In people with MS, type 2 DM and
CAD, a direct strong correlation was also found between alpha
defensin and VLDL cholesterol (r = 0.65; p < 0.5). In the group
of MS and type 2 DM, a weak correlation was revealed (r = 0.1;
p < 0.5). Only weak correlations were found between the levels
of alpha defensin and HDL cholesterol (r = —0.15, r = —0.11,
r=—0.16; p < 0.5). Conclusions. A significant increase in the le-
vel of alpha defensin was detected in patients with metabolic syn-
drome, type 2 diabetes mellitus and coronary artery disease. HDL
cholesterol values are significantly reduced in all patients with
metabolic syndrome, regardless of the presence or absence of type
2 diabetes mellitus and coronary artery disease. VLDL cholesterol
parameters, depending on combined pathology, were highest in
patients with metabolic syndrome, type 2 diabetes mellitus, and
coronary artery disease, and significantly exceeded the levels of
VLDL cholesterol in patients with both MS and type 2 diabetes
mellitus, and with metabolic syndrome. Correlations were found
between alpha defensin indicators and VLDL cholesterol, they
were especially expressed in the presence of coronary artery di-
sease and metabolic syndrome.

Keywords: alpha defensin; coronary artery disease; type 2 diabetes
mellitus
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BID IPYPODY DA
HYKPoBolro DIABETY!

Cnpusie HopManaisauii NiABUILEHOrO
PiBHA LYKpY B KPOBi

Imnoptep: TOB «Kycym Qapms
Kustm Ten:0(a4) 495-82-88, www.kusum.ua

Cknag Ha 1 tabneTky: nopolukis Awap Gxacmi (Yashad Bhasma) — 37,50 mr (ma), wynxu wanagxut (Mymiio) (Shilajit Shuddha) — 37,50 mr (ma), nnoam Momopamnku xapasuii (Momordica charantia) -
12,00 mr (mg), excTpakTie: Hacinna kacii (Cassia auriculata) - 45,00 mr (mg), nnopis embnikn nikapcesoi (Emblica officinalis) - 37,45 mr (mg), kopereswya kypkymu gosroi (Curcuma longa) ~ 30,00 mr
(mag), HaciHHA pwamBonanm (Eugenia jambolana) — 15,00 mr (mg), yeiel pocnuHmn edikocTemma nitopant (Enicostemma littorale) - 11,00 mr (mg), nweTa LxiMHeMa cunbeectpa (Gymnema sylvestre) —
11,00 mr (mag), nucts menii asegapax (Melia azadirachta) - 11,00 mr (mg), cepuesuna nrepokapnyca cymuactoro (Pterocarpus marsupium) — 8,00 mr (mg), creben tinotnopu cepuennctoi
(Tinospora cordifolia) - 8,00 mr (ma), yciel pocnuew ceepuyil wwpaty (Swertia chirata) - 1,25 mr (ma). Jonomixki pevoswnn: copbat kanio (E 202), cop6ivosa kucnoTa (E 200), vatpiio Gexaoar
(E 211), rigpooprodocdar Kanbulio, KPoOXMans KyKYPYA3AHWA, KanbLio cTeapart, xpemHio glokcua KonoiiHWA, HaTPIo KPOXMaNLIIKONAT, HATRIo KpOCKapMEno3a, kpocnosinoH. bes TMO, Pekomen-

Aauii go cnomnsanuA. [icThuna nofaska A0 paLiody XapyyEaHHA -~ fxepeno 6ionoriyHo aKTMBHNX PEYOBWH POC 0 NOXO, , CTIPHAE NOKE BYrnesofHoro obmiy, Hopmaniaauil
MiABMILEHOTD PIBHA LYKPY B KPOBI, NOKpalyeHHo Metaboniamy Ta penpoyKTMBHGT dyHKUI. Moxe ByTv 3acTocoBaHa AK AONOBHEHHA Y Nporpami 3axoie 3 3HWHEHHA PIBHA Lyxpy. Mae aHTMOKCK-
AaHTHi Bnactveocti. Jobasku AIETMYHI HE CNifg BUKOPUCTOBYBATH AK 3aMIHY NOBHOLIHHOrD paLliosHy xap! Cnoci6 3acTocy Hopocnium no 2 TaGnetrwm asiul Ha oGy (epanui Ta seeuepi),
3a 30 xeunuH Ao gy abo 3a NpuaHayeHHAM nikapa. TPMBanicTs BxWBaHHA 3-6 micAyis abo 3a np nikapA. He ne 3 [y PEKOMEHAOBAHY KINBKICTE ANA WOLEHHOTO

cnosusadHA. Mepen sacrocysaHHAM NoTpibHo NpoKoHCYNBTYBaTMCA 3 nikapem. MpoTWNoKasaHHA. [HAMBIAYaNbHa YYTNWBICTE [0 KOMNOHEHTIE, WO BXOAATL A0 CKNafy NPOOYKTY, AT,
3acTepemeHHn NpM 3acTocyBaHHi. Bpaxosylouw, Wo KOMNOHEHTW gieTwyHoi aoBaskk CaxHin MaTh LYKpPO3HWAYBANbHI BNacTMBOCTI, cnif 3 obepexHicTio 3acTocosysath il ocobam, Ak
NPUAMaKTE NepopantHi rinornikemivki npenapati Ta/abo iHCyniH. ¥ Takux Bunafkax nody HeobXiIHO KOPWIYBaTH LWAAXOM perynap»oro KOHTPOMO piBHA UyKpy B KpoBi. Mpw obmemeHHi y
cnosusaHHi Brl (nict um nepeﬁyaauun Ha CyBOPIRA BieTi) TaKom MOKE NOCUATICA ederT AleTnuHol aobaskn CaxHin Ha obmin rmiokosn. Had: eamnueo dompumy A 8Kasisox nikapa
wodo xapyy ma gizuyHux anpas. Ymosw 36epiranna, 3a Temnepatypy He Buwe 30 °C B cyxomy, IaxXVIEHOMY Bif CBITNa Ta HEJOCTYNHOMY ANA AiTeil Micl.

Popma sunycky. Mo 20 raﬁnemn y Bnicrepi, no 1 BnicTepy y KAPTOHHIA YNaKoBL| 3 NMCTKOM-BKNAAHEM, NO 5 YNAKoBOK ¥ KapToHHIR kopobuj; no 20 TaBnetok y Bnictepi, no 5 Gnictepie y KapToHHIA
kopobui 3 nucTkom-BknagHesm. Maca Tabnetkw: 655 mr (ma). Tepmin npuaatHocTi - 3 poku. BupoGrnk: Yapak @apma Met g, Nxaypaci Poyg, NayTi Binnags, Camankxa, [dict. Maxinar - 132 101,

Xap'aAua, Iugia/Charak Pharma Pvt. Ltd., Jaurasi Road, Pauti Village, Samalkha, Dist. Panipat — 132 101, Haryana, India. ImnopTep (NpwiAHATTA NpeTex3in Big cnomweauia): TOB «KYCYM QAPMa,
syn. Ckpabia, 54, Cymcbka oinacte, m. Cymu, 40020, Yipaina, ten: +38 (0542) 77 46 10.
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LLASXU KOpeKLUiT POHHIX NOPYLUEeHb
BYTA€BOAHOIro O6MiHy:
CYYQACHI MOXXAUBOCTI piToTepanii

Pestome. AkTyanbHicTb. ®iToTeparis € MeTogoM BMGOPY B JliKyBaHHI MOYaTKOBUX MPOSIBIB LiyKPOBOro giabety
(4A) 2-ro tmny. B oci6 i3 nopyLLEHO IKeMIED HATLLe ¥ MOPYLUEHHAM TonepaHTHOCTI go rmokoau (MTI) ito-
Tepariisi y NoegHaHHI 3 KOPEKIED CTUITIO XUTTS MOXe 3YIMHUTU NoAasbLLIN PO3BUTOK XBOPoOu. [py BUSABIEHHI
Jierkoi gpopmu LL] cBoeqacHe ripu3HaHeHHs1 afgekBaTHoI ghitoTepanii 3abesrieqye KomreHcayito O6MIHHVX MopyLLIEHb
i 3arobirae rporpecysaHHIO 3aXBOPIOBaHHS. Y 6aratbox KpaiHax HaKonm4eHo 3Ha4HWV JOCBIA YCrILLHOMO JliKyBaHHS
L[] i3 BukopmcTaHHaM hitoTepanii. MeTa: ouiHka eqheKTBHOCTI vi 6e3neku JieTn4Hoi qobaBku CaxHin K JoJaTko-
BOro KOMrisiekcy 6iosioriYHO aKTMBHUX PEYOBUH POCTIMHHOIO MOXOMKEHHS B MAaLi€HTIB 3 NOPYLUEHHAM BYrf1IeBOJHOMO
o6miHy. MaTepianu Ta metogu. [ig crioctepexxeHHsaM nepebysaso 50 ocib i3 [TI. NavyieHTv nepLuoi rpymv (n = 20)
LOTpUMyBasimcsl pekoMeHaauivi LLo[o 3MIiHU criocoby XUTTS U (hisndHoi akTuBHocTI. [NavieHTv gpyroi rpynv (n = 30)
oTpumyBanu gieTndHy gobasky CaxHin. CaxHin npusHadanv ro 2 Tabnetku Asidi Ha oy 3a 30 XBuvH [0 iy Brpo-
LOBX TpbOX MicAyiB. Peaynbratun. Y nepLuivi rpyni HarnpykiHLi CroCTEPEXEHHS PiBEHb TIIKEMIi HaTLye rMpakTUYHO
He 3MiHnBCS | cTaHoBmB 6,76 + 0,11 Mmorb/n. Yepes 12 TvkHIB y rpyni nayieHTiB, ki oTpumyBsamm CaxHin, piBeHb
rnikemii HaTLye BiporigHo 3HU3uBcs Ha 18,9 % i ctaHoBmB 5,62 + 0,09 MMosb/n. HanpukiHyi nikyBaHHS B 0ci6 nepLLoi
rpynu BiA3HA4anocsi HE3HaYHe 3HVXKEHHST PIBHSI rTikeMii Yepe3 2 roauHu ricrs HaBaHTaxeHHs (p = 0,08). Tepariis
i3 3actocyBaHHsIM gieTn4HoI JobaBku CaxHin npusena 4o cyTTeBOro 3HmxeHHs (Ha 20,8 %, p = 0,001) piBHs rrike-
Mii Yepe3 2 roguHu nicisi HaBaHTaXEHHS, Lo cTaHoBwo 7,14 + 0,19 mmons/n. Npyu aHanisi NnokasHWKIB finigHoro
0OMIHY B AMHAMILi CrIOCTEPEXeHHS Vi JliKyBaHHA BCTAHOBIEHO, L0 B APYrivi rpyni nayieHTiB, siki npuiivany CaxHin,
KOHLeHTpaLis 3arasbHoro XonectTepuHy BiporigHo 3uuaunacs Ha 10,8 % (4o nikyBaHHs 6,09 + 0,17 MMosb/n, nicns
nikyBaHHA — 5,43 + 0,11 mmornb/ni; p = 0,03). B oci6 nepLuoi rpynv piBeHb 3arasbHOro XonecTepuHy 3a Yac criocte-
PEXEHHS He 3MiHMBCA (Ha noYatky — 6,32 + 0,19 Mmosb/n i nicns nikyBaHHA — 6,16 + 0,21 MMmorb/J1). BUCHOBKM.
HietnyHa gobaska CaxHin € eqheKTBHUM 3aC060M 15 JIiKYBaHHSI XBOPUX 3 MOPYLLIEHOK TOMepPaHTHICTIO 4O T1o-
Ko3u. Tepanisi i3 3acTocyBaHHSM JieTu4HOI fobasBku CaxHin y 4o6oBivi 403i 2 TabneTku ABiHi Ha AeHb NpuBOANTL
[0 3HKeHHS1 i Hopmasidauii napameTpis ByrneBogHoro obMiHy. Lii 3MiH1 MaroTe cTaTUCTUYHO 3HaYyLUMI XapaKTep
MOPIBHAHO 3 10YaTKOBUM piBHEM riiikemii. CaxHin Jo6pe NepeHOCUTLCS XBOPUMM, HE BUKITUKAE MOBIYHNX QhEKTIB.
Knrou4oBi cnoBa: yykposuii giabeT; nopyLLeHHs ToNepaHTHOCTI 4O [TIH0KO3u; iToTepariis

Bctyn
3axBopioBaHicTh Ha LykpoBuii niadet (LI/1) 3pocrtae

3aXBOPIOBAHOCTI, ajie i 301IbIIIEHHST BiICOTKOBOI YaCTKU
nomupeHocTi LIJL [1, 2]. Xoya MOXJIMBOCTI B JIiKyBaHHi

B YCbOMY CBITi i, 3a OLIIHKaMM eKcrepTiB MiKHapomgHO1
niabeTuyHoi denepallii, y gaHuii yac pocsaria uubdpu
537 muH. IlporHo3yerbes, mo g0 2045 poKy KiJbKiCTh
XBOPUX Ha LIYKPOBUIA niadeT rmepeBUIINTh 783 MutH. [1pn
IIbOMY CIIOCTEPIira€ThbCsl He JIMINe KiJbKiCHE 3pOCTaHHS

LIJI 2-ro Tty OCTaHHIMM POKAMHU iCTOTHO PO3LINPUJINCS,
aJeKBaTHUN KOHTPOJb IJIiKeMii 3aJIMIIAETHCSI CKIATHUM
3aBgaHHsIM. HaBiTb KoMmOiHOBaHa IIyKpO3HIKYyBaJIbHa
Tepartisl J1aJeKOo He 3aBXIW JTO03BOJISIE TOMOITHUCS iCTOT-
HOTIO IOKpalllaHHsI MeTaboJ1i3My, a B 6araTbox XBOpUX Ha
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MOMEHT aiarHoctuku IIJI BxXe HasiBHI CyOAMHHI yCKJIamd-
HeHHs. ToMy oueBUIIHO, 1110 Kpate 3arnobiratu LI/, Hix
JIiKyBaTu iioro [3].

VYKkpaiHa BXOOWUTH JO YMca KpaiH 3 BUCOKMM DPiBHEM
3axBopioBaHocTi Ha LI/l [4]. Ha croromHi BigCyTHi CKpu-
HIiHTOBI MpOTrpamMu BUSIBJICHHS 1IbOTO 3aXBOPIOBAHHSI, TOMY
MPIOPUTETHUM 3aBIaHHSIM JiKapiB TMEPBUHHOI JJAHKU €
paHHS IiarHOCTWKA ¥ JIiKyBaHHSI MOPYIIeHb BYTJIEBOAHO-
ro ooMiHy B oci0 i3 mpemiabetom. Lle MOHATTS BKIIIOUa€E
JIBa CTAHU: TIOPYILIEHY ToJepaHTHiCcTh a0 riaoko3u (ITTI)
i mopymeny riikemito Hatmie (ITI'H). [Ipu nepmomy cra-
Hi (ITTT) piBeHb Miikemil HaTile CTAHOBUTb MEHILE 3a
7 MMOJIb/J TIpU TTIOKA3HUKAX IIiKeMii uepe3 2 TONMHU Iic-
Jist ipuitomMy 75 T IJIIOKO3UW TIOHaA 7,8 MMOJIb/J1, ajie MeHIle
3a 11,1 mmosnb/n. Ipu II'H piBeHb I110K03M HaTILIE Iepe-
OyBae B Mexax 6,1—7,0 MMoJIb/1, a Iic/iss HaBAHTAXKEHHS
TJII0KO3010 He TiepeBuiirye 7,8 mmoub/a [5]. Ciig BpaxoBy-
BaTH, 110 yactota nepexony I1TI mo LI/I ctaHoBuTh Bix 1,5
1o 7,5 % wa pik [6].

IIpeniabeT po3rasgmaeTbcd SIK CTaH i3 MiABUIIEHUM
PU3UKOM cepleBO-CyanHHMX 3axBopioBaHb (CC3). Emi-
JIEMiOJIOTiYHI JOCHiAKEeHHS MmoKa3aiu, 1o B aedoTi LI/
2-ro TuIy 6J13bK0 50 % XBOPUX BXKE MalOTh MaKpo- i Mi-
KpOCYIMHHI yckagHeHHs [7]. MeTtaboiuHi mopyieHHs,
SIKi BUHUKAIOTh 1Ie 10 MepLIMX KJIiHiYHMX mposBiB LIJI,
30aTHI MPU3BOOUTH IO YpaXXKEeHHS OpraHiB-MillleHeu i
nigsuiyBaty pusnk CC3. Y 6aratbox A0CTiIKEHHSIX 10-
BeaeHo, mo [ITI He TinbkM mimBUINYE PU3UK PO3BUTKY
LIJ1, ane it 3HayHO 30inbiIye pu3uk CC3, mpuyoMy HaBiTh
OLIBIIIOIO MipOIO, HiXX apTepiajibHa TilepTeH3is i AuCimi-
nmemis [8].

Ontumizalis TeparneBTUUYHUX ITiAXOMIiB 10 JIiKyBaH-
Ha LJI 2-ro Tumy i #ioro yckiamHeHb, HacaMIepen 3 00Ky
CepleBO-CYIMHHOI cUCTeMU, 0€3yMOBHO, MO3UTUBHO Bill-
OMBAETHCSI HA SIKOCTi XKUTTSI XBOPUX i MOTO TPUBAJIOCTI.
OpHak HaBiTh ineanbHa Tepamnis L] i kommneHcaist Byrjie-
BOJHOTO OOMiHY 3 MepIIMX JHIB 3aXBOPIOBAHHS HE MOXYTh
3a0€3MeUnTH perpec YCKIaaHeHb, SIKi PO3BUHYJIMCS BXe Ha
craaii [1TT i me He niarHocToBaHoro LI/I. ¥V 3B’s13Ky 3 UM
HaJA3BUYAHO aKTYaJIbHUMU CTAalOTh JOCJiIKEHHS, CIIpsi-
MOBaHi Ha 3aroOiraHHs PO3BUTKY I[bOTO 3aXBOPIOBAHHS
a00 mpuHaMHI BinjgaaeHHs TepMiHiB iloro MaHigecraltii.
Haii6inpm pamioHaJbHUM i €KOHOMIYHO BUTITHUM IILISI-
xoM npodinakruku LI/ 2-ro Tuny € 6opoTsbda 3 pakTopa-
MU pU3uKy [9].

3a pekoMmeHaallisiMu €BpONEHChbKOro TOBApPUCTBA
KapaioJioriB i €BponeiichbKOro TOBapHUCTBA 3 BUBUCHHS
LJI, mrs nikyBaHHS TAIIIEHTIB 3 IIpeaiabeToM MIpu Hee-
(eKTUBHOCTI 3MiHU CMOCOOY XUTTS HEOOXiTHE 3acTOoCy-
BaHHs aHTUTINEPIIiKeMiuyHMX IpemapatTiB. Taka TakThkKa
MOXe 3HU3UTHU pU3uK po3BUTKY K LI, Tak i CC3 i itoro
yCcKJIaaHeHb. JIiKyBaHHSI OPYILIEHb BYIJIEBOIHOIO OOMiHY
CJTil pO3MOYMHATU Ha paHHBOMY €Tarli, He YeKalouu, TTOK1
BOHM TpaHchopMytoThest B LI abo mpu3BeayTh 10 PO3BUT-
Ky CC3. OmHaxk JliKapi 4acTo irHOpPYIOTh IIOYATKOBI ITOPY-
IIEHHsI BYIJIEBOJHOTO OOMiHY il 3aliMarOThCs TOJIOBHUM
YMHOM KOPEKIIi€I0 CynmyTHiX hakTopiB pu3uky [10].

Ak paiioHasbHI MiIXoAW 10 JIIKyBaHHSI MOYaTKOBMX
cTaiii MopylieHb BYIJIEBOAHOTO OOMiHY PO3IIISIIAIOTh KO-
pexilito xapuyBaHHS i (pi3nyHi HaBaHTaXKeHHS. Y TOI ke

yac Ij1s OUIBIIOCTI JIofeil KapauHajdbHA 3MiHA CIIOCOOY
KUATTS € CKJIQAHUM 3aBAaHHSM. ToMy po3paxoByBaTu Ha
lieil JmieBuii, aOCOMIOTHO Oe3neyHMil i He MOoTpedyrouunii
BUTpAT MeTOJ 3arnobiraHHs po3BuTky LI MoxHa nuiie B
tpetuHM oci6 i3 IITI. Lle nukTye HEOOXimAHICTH IMOIIYKY
MEIMKAMEHTO3HUX ILISXIiB I TAKOTO KOHTUHTEHTY OCi0
MOPSIL 3 MOTUBALIIEIO 1X 10 3MiHU CITOCOOY XUTTSI.

V Kopexiii cTaHiB mpeniadeTy il y cKiiaai KOMILIEKCHOT
teparii LI/l 3HauHOTO MOIIMpPEeHHS HAOY/IM MpenapaTu Ha
OCHOBI POCJIMHHMX KOMITOHEHTIB. Jlo BIIKpUTTS iHCYIiHY
i CTBOPEHHSI MEePUINX CUHTETUYHUX IIYKPO3HWXKYBATbHUX
MpernapariB BUTSDKKM 3 0araThox JIiIKapChbKUX POCIWH 3a-
CTOCOBYBAJIUCS SIK OCHOBHI 3aCO0M, 1110 3HVKYIOTh PiBeHb
[JIFOKO3M B KpoBi [11].

®diroreparnisa € MeTogoM BUOOpPY B JIIKyBaHHI MOYaT-
koBux nposBiB LI 2-ro tumy. B oci6 i3 I[II'H i IITT Bona
B TMOEAHAHHI 3 KOPEKIIi€I CTUIIIO KUTTSI MOXE 3YITUHUTH
MOJAJBIINI PO3BUTOK xBopoOu. [Ipu BMSIBIEHHI Jerkoi
dopmu LIJ] cBoewyacHe mpH3HAYEHHsS aleKBaTHOI (iTo-
Teparii 3a0e3meyye KoMIleHcallilo 0OMiHHMX MOPYIIEeHb i
3ar1o00irae mporpecyBaHHIO 3aXBOPIOBaHHS. BigcyTHIiCTh un
HEeJ0CTaTHSI BUPAKEHICTh JiKyBaJlbHOTO edeKTy diTonpe-
rapariB TOB’sI3aHa HE 3 HeloJiKaMu METOMY, a 3 MpU3Ha-
YEeHHSIM HepalioHaJbHUX MPOMNUCIB 300piB, HEMpaBUJIb-
HUM TPUTOTYBAHHSIM BUTSXKOK 3 HUX, HEKOPEKTHUMU
JI03aMU 1 HEIOTPUMaHHSIM YMOB TIPUITOMY.

LIupokomy BIpOBaIKEHHIO METOAY MTEPELIKO/IKAE HE-
IIOCTAaTHS 00i3HAHICTH JIiKapiB, XBOPUX i IXHIX pOAWYIB IIpO
MOXJIMBOCTI (piToTeparrii i HeraTMBHE CTaBJIEHHS 10 HHOT'O
NIesIKOI YaCTMHU XBOpMX i JikapiB. BomHouac y GaraTbox
KpaiHaX HaKOMWYEeHO 3HAYHWI MOCBiJ YCHIITHOTO JIiKYy-
BaHHs LIJI 3 BukopucrtanHsiM ditoreparmii [12, 13].

Hamu Oysio mpoBeneHo AOCTiIKEHHS 3 METOI0 OLIiHKHU
edeKTUBHOCTI i1 Oe3nexy mieTmyHoi nodaBkm CaxHil K
JIOAATKOBOIO KOMILJIEKCY Oi0JIOTiYHO aKTMBHMX PEYOBUH
POCJIMHHOTO TTOXO/I>)KEHHS B IMALliEHTIB 3 TTOPYILIEHHSIM BYT-
JIEBOIHOI'O OOMiHY.

CaxHin — KOMOiHOBaHMII POCIUHHUI IIperapar, 1o
crpaBiisie 6aratoakTOpHUIA BIUIMB Ha OpPraHi3M Ipu 110-
PYILIEHHSX BYIJIEBOOHOIO OOMiHY, edeKT i MexaHi3M il
SIKOTO OOYMOBJICHI BJIaCTUBOCTSIMU KOMITOHEHTIB, 1110 BXO-
JISATh 10 AOTO CKJIay.

Cxuan ogHiei Tabsetku CaxHiy: TOPOIIKIB sian 0xa-
cmu (Yashad Bhasma) — 37,5 Mr, myaxu manamkuT (My-
Mmiito) (Shilajit Shuddha) — 37,5 mr, TI0miB MOMOPIUKA
xapaHuii (Momordica charantia) — 12,00 mr, ekcTpak-
TiB: HaciHH# Kacii (Cassia auriculata) — 45,00 mr, mioniB
eM0Oiku nikapchkoi (Emblica officinalis) — 37,45 mr, ko-
peHeBuia Kypkymu nosroi (Curcuma longa) — 30,00 mr,
HaciHHsa mxkamOonanu (Eugenia jambolana) — 15,00 wr,
yciei pocanHu eHikoctema jitopanb (Enicostemma litto-
rale) — 11,00 mr, mucTs mxiMHeMma cuibBecTpa (Gymnema
sylvestre) — 11,00 mr, nuctst menii azenapax (Melia aza-
dirachta) — 11,00 Mr, ceplieBMHM NITepoKapyca CyMyacTo-
ro (Pterocarpus marsupium) — 8,00 mr, cre0en TiHOCIIOpU
cepuenucroi (Tinospora cordifolia) — 8,00 mr, yciei pociu-
HU cBepuii yupatu (Swertia chirata) — 1,25 ML

Cxuanosi dirornpenapary CaxHis, SIKUIi CIIpUSIE HOP-
MaJtizallii MigABUILIEHOro PiBHS LIYKPY B KPOBi, MalOTh aH-
TUOKCUJIAHTHY, iIMyHOMOJYJIIOI0UY, 3HEOOJIOBAJIbHY, I1-
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TONPOTEKTOPHY, TMPOTU3aNalibHy, TacTPONPOTEKTOPHY,
TOHI3yI0Uy, aHTUCENTUYHY, aHTUKAHIIEPOTeHHY, TiMoJIiITi-
NeMiuHy, HeUpOIMpPOTEKTOPHY Jil0 TOIIO, IO BiAIMOBigae
JKUTTEBUM peajlisaM Iepeliry IyKpoBOro miabeTy Ha TJIi
OKCHJIATUBHOI'O CTPECy, MOPYIIEeHb 3 OOKY Pi3HUX OpraHiB
i TKaHUH.

INepeBaroto pocinHHOro Komriekcy CaxHin € Oara-
TOTPpaHHUI MeXaHi3M MOTro IYKPO3HMXKXYBalbHOI dii. Tak,
POCIIUHU, 110 BXOASTH 10 CKJIAAy POCIMHHOTO KOMILIEK-
cy CaxHin (JxkKiMHeMa, MOMOpPJIMKA), CIIPABJISIIOTH BILIUB,
nomioHuii 10 edpekTy MeT(GOpMiHYy: 3HIKYIOTh CHUHTE3
IJIFOKO3U B TIEYiHIli, 3MEHIIYIOTh abCOopOlii0 TJIIOKO3U
B KMIIEYHUKY U TMOKPAIIYIOTh 3aCBOEHHS TJIIOKO3M Tie-
pudepuyHUMU TKaHWHAMU, 3MEHUIYIOUM iHCYyJIiHOpe-
3UCTeHTHICTh [14, 15]. [ToaibHo no npemnapartiB cyiabho-
HizcedoBuHM CaxHilI CTUMYJIIOE BUBUILHEHHS iHCYIiHY
B-k1iTMHAMU MiALITYHKOBOI 3271034 3aBASIKH Jii JxKiMHe-
MU, MOMOPJUKM, KOPEHEBUIIA KYpKYMU 10Broi [16]. Me-
XaHi3M LIYKPO3HUXXYBaJbHOI [ii, MOAIOHWIA 10 iHTIOITOPIB
JUNENTUAWINENTUAa3U-4, MAa€ MOMOPAMKA, SIKa MiCTUTh
iHCYTiHOTIOMIOHI MeNnTUAN, 110 MiABUIIYIOTh TOJIEpaHT-
HICTb 10 TJIIOKO3U 1 CIIPUSIIOTh 3HUKEHHIO PiBHS IIiKeMil
Hatme [15].

MaTepiaAn Ta MeToAmn

[Tin coctepeskeHHsIM nepedyBaiio 50 oci6 i3 [TTT. I1a-
HieHTU nepioi rpynu (n = 20) 10TpUMyBaIuCsl peKOMEH-
Jalliil o0 3MiHU CITOCO0Y XKUTTS i Di3UYHOT aKTUBHOCTI.
TMauientn gpyroi rpynu (n = 30) oTpuMyBaIM JiETUYHY
no6aBKy Caxuin. CaxHil mpu3Havaau 1o 2 TabJIeTKU ABivi
Ha 100y 3a 30 XBUJIMH JI0 1M BIIPOJOBXK TPHOX MiCSIIiB.

Buznauanu piBeHb IIiKeMii HaTiie i 4yepe3 2 romuHu
MmicJIsl HAaBaHTaXEHHs 75 T TJIOKO3U, MOKa3HUKM JIiITiTHO-
ro oOMiHy 710 i micjis JiKyBaHHS (3arajJbHUI XOJIeCTepUH
(3XC), xomecTepuH JUIIONPOTEIHIB HU3bKOI IIUILHOCTL
(JITTHILI), ninomporteiHiB Bucokoi miabHocTi (JITIBIL),
tpurainepuau (TI')) 3a mormomororo GioxiMiuHOTO aHaIi3a-
topa BioChem SA (High Technology Inc., CILIA) i ctan-
napTHux Tect-HabopiB (High Technology Inc., CILIA; «®i-
Jicit-[iarHocTuka», YKpaiHa).

[ OLIIHKM TepeHOCHMOCTi W peecTpallii moOiuHUX
edeKTiB yci o0cTexXeHi ocodu Oyau 3abe3mnedeHi IIomeH-
HUKOM CaMOKOHTPOJTIO.

IIpu 0oOpoOLi pe3yabTaTiB BUKOPUCTOBYBAIM MaTeMa-
TUYHI i1 CTAaTUCTUYHI METOIM aHami3y. BusHauanu cepen-
He apu(MeTUYHE 3HAUCHHS TPbOX MOKA3HMKIB (IIiKeMist
HaTIe, IIiKoBaHui remoriobin (HbAlc), nimimorpama) y
rpyrnax mociimkeHHs. s MOpiBHSIHHS PSIIiB JaHUX MiX

Cc00010 BUKOPHCTOBYBAJIM ITBOBUOIpKOBUIA t-T€CT 3 pi3HU-
mu aucriepcisimu. PiBens 3Hauymocti p < 0,05 posrisimanu
SIK BipOTiIHUIA.

PesyAbTaTH

[NToyaTKOBi MOKA3HUKHU BYTJIEBOJHOTO OOMiHY, BKJIIOU-
HO 3 PiBHSIMU TJIFOKO3M HATIIE i Yyepe3 2 TOAWHU TTic/Is Ha-
BaHTaXXEHHSI, HE BiIPi3HSIMCS MiX IBOMA Ipyramu JiKy-
BaHHs (Tadx. 1).

Y nmepuwiiii Tpymi HanpuKiHLI CIIOCTEPEXEHHS pi-
BEeHb IIiKeMil HaTIlle TPAKTUYHO HE 3MIiHUBCS i CTAHOBUB
6,76 £ 0,11 mmounb/n. Yepes 12 THKHIB y TpyIi MALiEHTIB,
sIKi orpumyBanu CaxHij, piBeHb INIiKeMii HaTIe 3HU3UBCS
Ha 18,9 % i ctanoBuB 5,62 + 0,09 mmonb/n. Lli 3MiHM cTa-
TUCTUYHO 3HAUYIlli SIK MOPiBHSIHO 3 MOYATKOBUM piBHEM
(p = 0,02), Tak i mopiBHsHO 3 Tiepioio rpymomw (p = 0,04).

HanpukiHii JikyBaHHS B OCi0 IIepIioi rpynu Bid-
3HAYaJIOCsl He3HayHe 3HIDKeHHSI PiBHS TJiKeMii uepe3
2 roauHu micast HaBaHTaxeHHs (p = 0,08). Tepamist i3
3aCTOCYBAHHSM HieTM4YHOI no6aBku CaxHiJ IpuBesia 10
cyrteBoro 3HmkeHHs (Ha 20,8 %, p = 0,001) piBHA TTiKe-
Mil yepe3 2 TONMHU TTic/Is HaBaHTaXXEHHSI, 1110 CTAHOBUJIO
7,14 + 0,19 MMonb/n. PisHuLISE MiXX TpynamMu gocsria BU-
cokoi BiporigHocTi (p = 0,001).

ITpu aHami3i MOKAa3HUKIB JIiMiAHOro OOMiHY B AMHaMILli
CIIOCTEPEXEHHS I JIIKyBaHHSI BCTAHOBJIEHO, 1110 B JAPYTiii
rpyni mauieHTiB, siki npuiiMann CaxHijl, KOHLIEHTpallis
3araJibHOro X0JIeCTepUHY BiporimHo 3Hu3uiacs Ha 10,8 %
(mo mikyBaHHST — 6,09 £ 0,17 MMOJTb/J1, THCTIST TiKyBaHHS —
5,43 £ 0,11 mmonb/a; p = 0,03) (Taba. 2). B oci6 nepiuoi
rpynu piBeHb 3XC 3a 9yac CIocTepeXeHHs He 3MiHUBCS
(Ha movatky — 6,32 & 0,19 MMOJIb/7T i TTiCJIST JTIKYBaHHS —
6,16 + 0,21 MmMoIB/I).

AHaJI0TiYHi 3MiHU CIIOCTEPIraIucs i CTOCOBHO KOHIIEH-
Tpallil X0JIeCTepUHY JIMOIPOTEiHiB HMU3bKOI IIiIILHOCTI B
cuposariii Kposi. [Ticnst Tepamii 3 BukopuctanHusiM CaxHiny
B 0ci0 apyroi rpynu piBeHb xojiectepuny JITTHIL BiporinHo
3HU3UBCA Ha 12,8 % (mo mikyBaHHsS — 3,76 0,15 MMoIb/
i micng mikyBaHHs — 3,28 £ 0,16 mmomb/1, p = 0,03).
V mepuiiii Tpymi 3a 9yac crocTepekeHHs Bin3HA4YeHO JIUIIe
TeHAEHIIII0 10 3HKeHHs piBHs xosectepuny JITTHILL (mo
JikyBaHHS — 3,84 + 0,21 MMoOJb/J i Ticis JiKyBaHHS —
3,79 £ 0,17 Mmmonb/i).

Cepen mapaMeTpiB JIMiZHOTO CIeKTpa Ha TJi Tepa-
nmii gietnyHoro po6aBkoi CaxHin HaWOLIBIIOTO 3HU-
keHHs (Ha 16,9 %) DOCATHYB BMICT TpUINTILEpUAIB (10
nmikyBaHHa — 2,61 * 0,16 mMMmonb/m i mmicas miKyBaH-
Ha — 2,17 = 0,14 mmonw/n, p = 0,02). ¥V nepuiii rpymi

Ta6bnuysi 1. [Noka3HUKKN BYrneBoaHOro o6MiHy B Nayi€HTIB 3 MOPYLLUEHO TOJIEPAHTHICTIO [O ITIIOKO3U
B AMHaMILi criocTepeXxeHHs! BIIPO[OBX TPbOX MicsLiB

Mepwa rpyna (n = 20)

Opyra rpyna (n = 30)

Moka3HukK
[lo nikyBaHHS Micnsa nikyBaHHA J[lo nikyBaHHs Micna nikyBaHHs
Mikemis HaTLWe, MMONb/N 6,81 + 0,09 6,76 + 0,11 6,93 + 0,15 5,62 + 0,09
Mikemisa Yyepes 2 rog B NpoLecCi *
FTT, MMons/n 9,04 + 0,26 8,82 + 0,29 9,02 +0,17 7,14+ 0,19
HbA1c, % 5,92 + 0,32 5,86 + 0,44 6,03 + 0,46 5,98 + 0,34

TMpumitkn: * — BiporigHicTe BigMiIHHOCTEV NOpiBHAHO 3 NovYaTtkoBum pisHem; I'TT — rIlOKO30ToNIEPaHTHUNA TECT.
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Tabnuys 2. [Noka3HUKU ninigHOro o6miHy B nayi€HTIB 3 NOPYLLIEHOI0 TOJIePaHTHICTIO [0 rJIIOKO3U
B ANHaMILi criocTepexeHHs BrpOJOBX TPbOX MicsUiB

Mepwa rpyna (n = 20)

Opyra rpyna (n = 30)

Moka3Huk
[lo nikyBaHHS Micnsa nikyBaHHA J[o nikyBaHHs Micnga nikyBaHHs
3XC, mmonb/n 6,32 + 0,19 6,16 + 0,21 6,09 + 0,17 5,43 +0,11*
XonectepwH JIMHLL, mmonb/n 3,84 + 0,21 3,79 £ 0,17 3,76 = 0,15 3,28 + 0,16*
XonectepuH JIMBLL, Mmonb/n 0,94 + 0,03 0,98 + 0,04 0,97 = 0,04 1,11 £ 0,05
T, MMonb/n 2,76 £ 0,19 2,74 +0,15 2,61+0,16 2,17 = 0,14

Mpumitka: * — BiporigHicTb BigMiHHOCTEV NMOPIBHAHO 3 NOYaTKOBUM PiBHEM.

BMICT TPUIJILIEpUIIB TPAaKTUYHO HE 3MiHUBCS (IO JIi-
KyBaHHS — 2,76 £ 0,19 MMoOJIb/J i TiCasT JIIKyBaHHST —
2,74 £ 0,15 mmounb/n).

KoHueHTpaliisi xojecTeprHy JIiMOIPOTEiHiB BUCO-
KOi IIIJTBHOCTI B CHpOBATIi IIAIiEHTIB, SIKi OTpPUMYyBa-
s CaxHij, HaNpuWKiHLI Teparii BiporimHo 30inblIvIacs
Ha 12,6 % (mo nikyBanus — 0,97 £ 0,04 MMoJib/1 i mic-
ns mikyBanHsg — 1,11 £ 0,05 mmonb/n, p = 0,01). ¥ nep-
11t rpymi piBeHb xonectepuny JIIIBLI He 3MmiHuBCcs (10
qikyBaHHs — 0,94 £ 0,03 mMob/J1 i micast aiKyBaHHSI —
0,98 £ 0,04 MmmoOJIB/TT).

Otxe, Teparisl i3 3aCTOCYBaHHSIM Hi€ETUYHOI TOOABKU
CaxHiJl cripusie 3HVXKEHHIO PiBHS 3arajibHOTO XOJIECTePU-
Hy, TpurIiuepuniB i xonectepuny JIITHII i mpuBoauTh 10
HigBUIIEHHS BMicTy Xoiectepuny JITIBIII.

g OLiIHKM TepeHOCHUMOCTI W peecTpallil moOiuHUX
edeKTiB yci o0cTexXeHi ocodu Oyau 3abe3mnedyeHi IIoaeH-
HUKOM CaMOKOHTPOJII0. Y IpyIli XBOPUX, SIKi OTPUMYBAIN
CaxHin, y mpoleci crocTepexkeHHs MoO0iuHi eekTu He
3ape€ECTpoBaHi. 3arajaoM BCi MALIIEHTU OLIHWIN IIEPEHOCH~
MiCTh Teparlii i3 3acTocyBaHHSIM JieTU4YHOI n006aBku Cax-
HiJ SIK TOODpY.

BiporigHux 3MiH 3 60Ky aHTPOITOMETPUYHMX MOKA3HU-
KiB y MPOIIeCi CIIOCTePEXKEeHHS He Bia3Havyanocsl.

O6roBopeHHs

OcTaHHIMM JECATWIITTIMMU BCe OiIbIIE JIOAEH Y CBO-
IX IOIIIyKaxX BUXOIATh 3a paMKU 3arajJibHOIPUIHSITOI Me-
MUIIMHYU 3 HaMipaMu Xo4ya 0 YaCTKOBO 33JJ0BOJIBHUTH CBOI
noTpedbn B MeauyHiil momomosi (y Benukiii bputanii no
80 % martieHTiB BikoMm 3a 60 poKiB BiIIaloTh repenary Ji-
KaM pOCJIMHHOTO moxokeHHs1) [17]. T1pu 1boMy akiieHT
POOUTHCS HAa BUKOPUCTAHHI 3apeECTPOBAHUX TOTOBUX (hi-
TohapMalleBTUYHUX TIperapariB, a He Ha CaMOCTiHHOMY
MPUTOTYBaHHI JliKapchbKuX HacTosiHOK. Ilpu3HaueHHs ¢i-
TOTIpErapariB He CJIill PO3IJISAATH SIK aIbTEPHATUBY 3aCTO-
CYBaHHIO 1HCYJIIHY UM TepOopaIbHUX IIYKPO3HUXKYBaTbHUX
mnpernapariB, aje (QitoTepallisl 3gaTHaA AaTU CYTTEBY ITil-
TPUMKY CTaHIAPTHOMY CIIOCOOY JIiIKyBaHHSI Ha BCiX CTalisIX
1IJI, a Ha paHHIiX eTarax JeKOJU CIIPOMOXHA Ha MEeBHUM
rnepiofl 3aMiHUTHU TpaaMliliHe JIIKYBaHHS i1 TIPUBECTU 0
pewmicii LIJT [18].

Hamu mocnimkeno BB CaxHilay B 0ci0 3 IOpyIIeH-
HSIM TOJIEPAHTHOCTI JIO TJTIOKO3M YIIPOIAOBX TPHOX MiCSIIiB.
3arajoM OyJ10 MPOBENEHO IBa Bi3UTU: A0 JIiKyBaHHS i 4ye-
pe3 3 micsii npuitoMy (iToKoMIuiekey 3 aHaxizoM j1abo-
PaTOPHUX MOKA3HUKIB BYIJIE€BOAHOIO i JIiMiAHOrO 0OMiHY

(piBeHb IJIiKeMii B mpolieci TII0KO30TOJIEPAHTHOTO TECTY,
mrikoBaHuii remornio6in, 3XC, xonectepun JITTHIL, xo-
nectepud JITIBILL, TT') B oci6 i3 I1TT.

Yepes 12 THKHIB BXUBaHHSI POCIMHHOTO KOMILIEKCY
Caxnin y nauienTis i3 [1TI cioctepiraiocs BiporigHe 3HU-
JKeHHSI OCHOBHUX TMapaMeTpiB BYIJIEBOJIHOTO ¥ JiMigHOTO
0OMiHYy.

[loctnpanmianbHa TiOepriaikeMiss pO3LJISAAETHCS SIK
GBI BaXJIMBUI (aKTOp PU3UKY PO3BUTKY CEPLIEBO-CY-
IVHHUX YCKJIaAHEeHb, HiX IIiKeMis HaTie. BcraHoBiaeHo,
10 TIOCTIpaHiajbHA TiMEPraiKeMiss CyImpOBOIXKYETHCS
3HAYHUM 301JIbLIEHHSIM TOBILMHU KOMIUIEKCY iHTUMa-Me-
Iia COHHOI apTepii, IIO € IOYAaTKOBOIO O3HAKOIO aTe-
pockaepo3y. Y HU3LI JO0CHiIXKEeHb HasiBHICTb 130JIbOBaHOI
rinepriikemii yepe3 2 roAMHM TicJsI HaBaHTAXKEHHS TJIIO-
Ko03010 (> 11,1 MMoOJIb/JT) MPpU HOPMAJTBHIN TJIiIKeMii HaTIIIe
acollitoBajacs 3i 30iIbIIEHHSIM yIBiUi PU3UKY CEPLIEBO-CY-
MUHHUX yCKJIanHeHb [19].

[locTnpaHaiagbHa TilleprilikeMis BUKIWKAE OKHCHIO-
BaJIbHUI CTpeC, SKMUK CYIPOBOMXKYETbCS TMOPYIIEHHSM
(byHkuil engorenito i mocwieHuM okucHeHHsM JITTHILL
i 6e3rocepenHbO CHpUsIE PO3BUTKY aTtepockieposy. Kpim
TOro, TIMepIIiKeMisl CIPUYMHSIE aKTHUBaIlilo (aKTopiB
3rOpTaHHS i TTOCUJICHHS aaresii, 110 MPU3BOIUTH 10 Ha-
pOCTaHHSI €HAOTeNialIbHOI AUCHYHKIII SK IMOYAaTKOBOTO
ertamy ateporeHesy [20, 21].

OT:Xe, aHTUTiNepriiKeMidyHa Teparlis i3 3aCTOCYBaHHSIM
nmieTnaHol no6aBku CaxHia y mo00Biii 103i 2 TaOIeTKM OBi-
4i Ha IeHb MPUBEJIa 0 3HWXKEHHSI 1 HopMaJtizallii mapame-
TpiB ByIJieBogHOro ooMiHy. Lli 3MiHM MarOTh CTaTUCTUYHO
3HAYYIIMI XapaKTep MOPIiBHSIHO SIK i3 TOYaTKOBUM PiBHEM,
TaK i 3 MOKa3HMKaMU MepIoi (KOHTPOJbHOI) ITPYyIIH.

BucHoBku

Yepe3 12 TuKHIB B IpyIli NALEHTIB 3 MOPYILIEHHSIM
TOJIEPAHTHOCTI 110 TJIIOKO3M, sKi oTpumyBanu CaxHi,
piBeHb IJTiKeMil HaTiie 3HM3MBCS Ha 18,9 % i cTraHOBUB
5,62 + 0,09 mmomb/n. Lli 3MiHM CTaTUCTUIHO 3HAUYII K
MOPIBHSIHO 3 MoyaTKoBUM piBHeM (p = 0,02), Tak i mopis-
HSIHO 3 KOHTPOJIbHOI0 Tpynoio (p = 0,04).

Teparis i3 3acTocyBaHHSM HieTUYHOI 100aBKU CaxHin
yIpoaoBX 12 THXHIB IpUBeJia 10 BipOriIHOTO 3HMXKEHHS
(Ha 20,8 %, p=0,001) piBHS riikewmii uepe3 2 TOAMHU ITiCIIsT
HaBaHTaXXEHHSI, 1110 cTaHOBUJIO 7,14 + 0,19 MmMoub/11.

3acTocyBaHHsI Oi€eTM4HOI mo0aBku CaxHiT CIPUSLIO
3HUKEHHIO PiBHSI 3aTaIbHOTO XOJIECTEPUHY, TPUTJIILICPUIIB
i xonectepuny JIITHILI i mpuBeso 10 MiABUILEHHS BMiCTy
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xonectepuny JIIIBILL B oci6 3 mopylieHHSIM TOJ€paHTHO-
CTi 1O TJTIOKO3U.

HMietnuHa no6aBka CaxHil € e(DeKTUBHUM 3aCO00M ISt
JIIKyBaHHS XBOPHUX 3 MOPYIIEHOIO TOJEPAHTHICTIO 10 TJTI0-
ko3u. Teparist i3 3acTocyBaHHSIM JieTUUHOI 100aBKu Cax-
Hia'y 1000Bil1 103i 2 TaGJAeTKY NBivi HA JeHb IPUBOIUTH 10
3HMXKEHHSI i HOpMaJtizallii mapameTpiB BYIJIEBOJHOTO 00-
MiHy. 1li 3MiHM MalOTh CTAaTUCTUYHO 3HAYYIIUI XapakKTep
MOPIBHSIHO 3 TTOYATKOBUM PiBHEM TJTiKeMil.

CaxHin 1006pe TepeHOCUThCSI XBOPUMU, HE BUKJIMKAE
no0iYHUX e(heKTiB.

Konduikr inTepeciB. ABTOp 3asBis€ MPO BiACYTHICTb
KOHGOJIIKTY iHTepeciB i BIacHOiI ()iHAHCOBOI 3alliKaBJIEeHO-
CTi IIPpY MiATOTOBII JaHOI CTATTi.
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Correction of early disorders of carbohydrate metabolism:
modern possibilities of phytotherapy

Abstract. Background. Phytotherapy is the method of choice in
the treatment of the initial manifestations of type 2 diabetes melli-
tus (DM). In people with impaired fasting glycemia and impaired
glucose tolerance (IGT), phytotherapy in combination with life-
style correction can stop the further development of the disease.
When a mild form of DM is detected, the timely administration
of adequate phytotherapy ensures compensation of metabolic
disorders and prevents the progression of the disease. In many
countries, considerable experience has been accumulated on the
successful treatment of DM using phytotherapy. The purpose of
the study is to evaluate the effectiveness and safety of the dietary
supplement Sakhnil as an additional complex of biologically ac-
tive substances of plant origin in patients with impaired carbo-
hydrate metabolism. Material and methods. Fifty people with
IGT were under observation. Patients of the first group (n = 20)
with IGT followed the recommendations for lifestyle changes
and physical activity. Patients of the second group (n = 30) with
IGT received the dietary supplement Sakhnil. Sakhnil was pre-
scribed 2 tablets twice a day 30 minutes before meals for three
months. Results. In the first group, by the end of observation, the
level of fasting blood glucose practically did not change and was
6.76 £ 0.11 mmol/l. After 12 weeks in the group of patients who

received Sakhnil, the level of fasting blood glucose significantly de-
creased by 18.9 % and amounted to 5.62 £ 0.09 mmol/l. By the
end of treatment, a slight decrease in postprandial blood glucose
was noted (p = 0.08). Therapy with the dietary supplement Sakhnil
led to a significant decrease (by 20.8 %, p = 0.001) in the post-
prandial glycemia, which was 7.14 = 0.19 mmol/l. When analyzing
the indicators of lipid metabolism in the dynamics of observation
and treatment, it was found that in the second group of patients
who took Sakhnil, the concentration of total cholesterol decreased
significantly, by 10.8 % (before treatment 6.09 £ 0.17 mmol/1, af-
ter treatment 5.43 + 0.11 mmol/l; p = 0.03). In the first group,
the level of total cholesterol did not change during the observation
period (at the beginning 6.32 + 0.19 mmol/l and after treatment
6.16 = 0.21 mmol/1). Conclusions. The dietary supplement Sakh-
nil is an effective mean for the treatment of patients with impaired
glucose tolerance. Therapy with the dietary supplement Sakhnil in
a daily dose of 2 tablets twice a day leads to a decrease and normal-
ization of parameters of carbohydrate metabolism. These changes
are statistically significant compared to the initial level of glycemia.
Sakhnil is well tolerated by patients, does not cause side effects.
Keywords: diabetes mellitus; impaired glucose tolerance; phyto-
therapy
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M. TepHoninb, YkpaiHa

B30eMO3B’930K HE AOCTATHOCTI
BIiTOMIHY D 3 iIHCYAIHOPE3UCTEHTHICTIO
niA 4OC BArTHOCTI

Pe3stome. HegocrarHicts BiTamiHy D nos’sizaHa 3 MeTabosnidyHUMU YCKAaAHEHHSIMU Mlif Yac BariTHOCTI, BK/IHOY-
HO 3 IHCYNIHOPE3NCTEHTHICTHO. Di3i0N0riYHi npoyecy nig Y4ac BaritTHOCTI CrpUSIOTL MOCUITEHHIO PE3NCTEHTHOCTI
[0 iHCyniHy, WO, y CBOK 4Yepry, € OCHOBHOI O3HaKoK rectayiviHoro giabety. HasBHi BigomMocCTi rpo T1e, o
HagmipHe 36iNbLUeHHSI Macu Tina nifg Yac BariTHOCTI HeraTMBHO BI/IMBAE Ha KOHUEHTpauito 25-rigpokcuBita-
MiHy D (25(OH)D). MeTta: BcTaHOBIEHHS B/IMBY HEAOCTATHOCTI Vi geiunty BitamiHy D nig vYac BaritHOCTi Ha
BUHWKHEHHS IHCYJIIHOPE3UCTEHTHOCTI B TPETbOMY TPUMECTPI Ha T/1i HaAMIpHOro 36i/bLUeHHs1 macy Tina. Mare-
pianu Ta meToan. [Jo npocrnekTMBHOIro JOCNIAXEHHS BKIIOYEHO 65 BariTHuX 3 TepMiHOM rectayii 4o 20 TUXHIB
(y cepegHbomy 17 TuxHIB). Ha novYatkoBomy etani 6ys10 rnpoBeAeHO aHKETYyBaHHA (Maca Tina [0 HacTaHHs
BariTHOCTI), KNiHIYHWI ornsf. HacTynHi o6cTexeHHs nposoanan B apyromy (20 TUXHIB) | TPeTbOMY (28 TUXHIB)
TpumecTpax BaritHOCTi. [pupicT macu Tina nig 4ac BariTHOCTi po3paxoByBaiv SIK Pi3HUUI0 y maci Tina (Mix
TPEeTIiM | BpYrvuM TPUMECTPOM), MOAINEHY Ha KifTbKICTb TUXKHIB BaritHOCTI B LUbOMY iHTepBasi, LOTPUMYHOYNUCH pe-
KoMeHgauivi IHcTutyTy meguumHn. [pupicT rectayiviHoi macv Tina knacugikysann K HagMipHUA, BpaxoByoYun
rOKa3HWK1 iHAeKcy macw Tina [o BaritHocTi. [TporHo3yBaHHS IMOBIPHOCTI BUHMKHEHHST iIHCYTIHOpe3UCTeHTHOCTI
(3a iHgekcom HOMA-IR) 3givicHtoBanu 3a guHamikoro 36inbLLueHHs macu Tina. Peaynstartun. MegiaHa 25(0OH)D
y Apyromy i TpeTboMy TPUMECTPax BariTHOCTi ctaHoBuna 23 i 24 Hr/mn BignosigHo. HegocTaTtHicTb BiTamiHy D
(25(0OH)D < 30 Hr/mn) crioctepiranacsi npuHaviMHi B 0ogHOMYy 3 TpuMecTpiB y 47 (72,3 %) BaritHux, npu 4bomy
MOCTIViHWV XapaKTep HegocTaTHocTi BitamiHy D Big3Ha4aBcs y 36 (55,4 %) o6ctexenunx. Oegpiuymt BitamiHy D
6yB BcTaHoBneHui y 8 (12,3 %) BaritHux y apyromy Tpumectpi. Y 34 (52,3 %) XiHoK criocTepiranocs HagmipHe
306inbLUEHHS Macy Tina rig Yac BaritHOCTi. IHCyniiHOpe3nCTeHTHICTb Bu3HavyeHa B 31 (47,7 %) BariTHOI B TpeTbo-
my TpumecTpi. MegiaHa koHueHTpadii IPI Ta nokasHnka HOMA-IR 6yna BuLoro cepes XIHOK 3 HEAOCTaTHICTIO
BitTamiHy D. BUCHOBOK. HepoctatHicTs BiTamiHy D nos’si3aHa 3 iHCYyniHOPe3UCTEHTHICTIO B TPETLOMY TPUMECTPI
BariTHOCTI, LLO 3aN1eXUTb Bif HaAMIPHOro rectayiviioro 36iMbLLUEeHHS Macu Tina.

KntroyoBi cnoBa: 25-rigpokcusitamit D; rectauyiviHe 36irbLUEHHS MACH Tina; iHCYliHOPE3UCTEHTHICTb, BariTHICTb

Bctyn

HenocratHicts i nedinut Bitaminy D noB’sizaHi 3 me-
TaOOJIYHMMM YCKJIAAHEHHSIMU ITiJ1 Yac BariTHOCTi. Pe3yb-
TaTh oOCepBalliiHUX IOCTIIKEHb 3aCBiIUYIOTh, 110 KOH-
neHTpauii 25-rigpokcusitaminy D (25(OH)D) < 30 Hr/ma
MOB’S13aHi 3 BUILMM PU3MKOM TeCTalliifHOTo aiabeTy — Ha
49 % (cnisBimHOImEeHHs maHciB (OR) 1,49; 95% noBipumii
inrepsan (95% A1) 1,18—1,89) [1].

OcKinbKM (hi3ioIoriyHi MPOLIECH IIi Yac BariTHOCTI CIIPU-
SIIOTh TTOCWJICHHIO PE3WCTEHTHOCTI IO iHCYIIHY, 110, Y CBOIO
Yepry, € OCHOBHOIO O3HAKOIO recTalliiiHoro maiadety [2], pojib
BitamiHy D y cekpeliii iHCyJIiHy Ta BiIIIOBiAi Ha HHOTO | 3] MoOxke
CTAaHOBUTU OCOOJIMBMIA iHTepec. ICHYIOTh TOKa3u, SIKi BKazy-
I0Th Ha BUIIUI PU3MK [UISI HEMOBJISIT, HAPOMXKEHUX 3i 301Ib-
ILIEHOIO MACOIO TijIa, YHACIIIOK ITOEIHAHOTO BILIMBY AeDilInTy
25(OH)D y marepi it HassBHOCTI recTalliitHoro aiadery [4].
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Hediuut i HegocTaTHICTh BiTaMiHy D cepen BariTHUX
MIOBOJIi TIOIIMpeHi B Oaratbox perioHax csity [5]. [lpu
LIbOMY CJIiJ MiAKPECIUTH, IO BUILIUI iHIEKC Macu Tijla
(IMT) mo BariTHOCTI ¥ HagMipHe 30iIBIICHHS MAacH TiJia
BIIPOJIOBX BariTHOCTI MOXYTb HEraTMBHO BIUIMBATH Ha
BwmicT 25(OH)D [6]. Lle mpu3BOAUThL 00 3HMKEHHS I1ia-
LEeHTapHOTO Mepexoay Bitaminy D 1o rroma, a Takox I1o-
ripureHHs: 6i0IOCTYIMHOCTI Ta Oro KOHIEHTpaLlii Imics
HapoIKeHH [6].

Y nocnimxkeHHi S. Afzal i cniBasrt. [7] ninBuinennst IMT
Ha 10 Kr/mM? OyJI0 IPUYMHHO IIOB’SI3aHMM 3i 3HIDKEHHSIM
25(OH)D na 11,1 amonb/1 (95% A1 2,6—19,6) i minBuie-
HuM B 19,4 paza pu3anKoM BUHUKHEHHS LIyKPOBOTO J1iabeTy
(LLT) 2-ro tumy (95% 11 6,4—59,1). Kpim TOro, BcTaHOB-
JIeHO, 1110 6;113bKO0 4 % BrutnBy IMT Ha pyU3MK BUHUKHEH-
Ha LJI 2-ro Tuiry Moxe OyTH OITocepeaKOBAHO HIDKYNMMU
koHueHTpatisimu 25(OH)D [8]. [TinTpumaHHs anekBaTHOT
BiIMOBiAi Ha iHCYJIiH MOXe OyTH KOPMCHUM IIiJ Yac BariT-
HOCTi, 1100 3MEHIIUTY PU3UK HECTIPUSTIMBUX HACIIIKIB
IJI1 MaTepi i HOBOHAPOXKEHOTOo i BillaJIeHUX HaCiIKiB
MiIBUIIEHOI ceKpellii iHcyiny [8].

BinblricTs qocaimkeHb 30cepekeHO Ha BIIMBI HU3b-
Kux KoHueHTpauit 25(OH)D Ha BUHUKHEHHS recramiii-
Horo miabery [2]. ¥V Toii ke Yyac HeZOCTaTHbO BUBYCHUIA
BILIMB BiTaMiHy D Ha iHCY/TiHOpe3MCTeHTHICTh 3 OIJISIIy Ha
MOXJIMBY OTO B3a€EMOIIO 3i 301JIBIIIEHHSIM MacH Tijia ITif
yac BariTHOCTI.

Tomy MeToI0 IMPOBEIEHOTO AOCIIIIXKEHHS OYJI0 BCTAHOB-
JIEHHSI BIUIMBY HETOCTAaTHOCTI ¥ gediumTy BiTaminy D rmin
4yac BariTHOCTI Ha BUHMKHEHHS iHCY/IiIHOPE3UCTEHTHOCTI B
TPETHOMY TPUMECTPi Ha TJIi HAIMiPHOTO 301JIbILIEHHS Macu
Tija.

MaTepiaAn Ta MeToAmn

PoGora BukoHaHa Ha Kadenpi akyiiepcTBa Ta TiHEKO-
sorii @I1O TepHOMiILCHKOIO HAlliOHAILHOIO MEAUYHOTO
yHiBepcurety imeHi [.4. TopbaueBchkoro MiHicTepcTBa
OXOPOHM 37I0pOB’sl YKpaiHu Ha 6a3i MoJOroBOTro OYIMHKY
3 TIHEKOJIOTiYHUM BimmisieHHsIM TepHOMiIbChKOi MiChKOT
KOMyHaJIbHOIT JlikapHi Ne 2. JlocimKeHHsI BUKOHYBaJIM -
cs1 BrponoBxk 2020—2022 pp. i € pparMeHTOM IIJIaHOBOI
KOMIUIEKCHOI HayKOBO-I0CJiqHOI poboTu TepHomib-
CbKOI'0 HAlliOHAJILHOTO MEIMYHOrO YHiBEpCUTETy iMeHi
1.41. Top6aueBcbkoro MO3 VYkpainu «BnockoHaneHHs
MIaTHOCTUKW Ta JIIKYBaHHSI BariTHUX i XiHOK 3 OOTsIKe-
HUM COMaTMYHMUM aHaMHe30M» (HOMep IepxXpeecTpallil
0121U108167).

Kowmiciero 3 6ioetnku TepHOMiIbCHKOTO HAlliOHATBLHO-
ro MeagnuHoro yHiBepcuteTy iMmeHi 1.51. TopGaueBchKoro
MiHicTepcTBa OXOPOHU 310POB’sT YKpaiHU 3aCBiTYeHO Bill-
MOBIAHICTh MPOBEACHUX AOCTIIKEHb MOPaJIbHO-ETUUYHUM
HopMawm. [Ipu 3aiydeHHi MallieHTOK y TPyNu JOCIiIKEHb
0yJI0 OTpMMaHO iH(OpMOBaHY 3roJy Ha BKJIIOYEHHS B J10-
CJIiIDKEHHS 1 IPOBEACHHS OOCTEXEHHSI.

J1o IPOCMEKTUBHOTO AOCHIIXEHHSI BKIIOYEHO 65 Ba-
TiTHUX 3 TepMiHOM recTauii 10 20 TuHIB (y cepeaHbo-
My 17 TrxHiB). Ha mouatkoBoMy ertari Oysio NpoBeleHO
aHKeTyBaHHs (Maca Tijla 10 HacCTaHHSI BariTHOCTi), KJii-
HivHU orysin. HacTymHi oOcTeskeHHS IIPOBOIUIIN B IPY-
romy (20 TUXHIB) i TpeTboMy (28 TUXHIB) TpuMecTpax

BariTHocTi. [IpupicT Macu Tina mig yac BariTHOCTI po3pa-
XOBYBAJIM SIK Pi3HUIIIO B Maci Tija (MiX TpeTiM i ApYyrum
TPUMECTPOM), MOJIJIEHY Ha KiJIbKiCTh TUXXHIB BariTHOCTI
B LIbOMY iHT€pBaJli, JOTPUMYIOUKUCh PEKOMEHIALI MixX-
HapoxHoro IHctutyty Memuumnau (Institute of Medicine)
[9]. Mpupict recramiiiHoi Macu Tija KiaacudikyBaln sSK
HaaMipHMIi, BpaxoByloun mnokasHuku IMT mo BaritHO-
cri [10].

BuznauenHs piBHg Bitaminy 25(OH)D npoBoauiu
iMyHO(EPMEHTHUM METOJIOM 3 BUKOPUCTAHHSIM aHalli3a-
topa Multiskan FC i recroBoro Habopy 25-OH Vitamin D
ELISA (EUROIMMUN, Germany) y Opyromy il Tpe-
TbOMY TPUMECTpax BariTHOCTI. JloCiIKeHHs TpOBOANIN
B OCiHHIi i 3uMMOBUIi Tlepioau poky. OliHKa aediuuTy i
HeIOoCTaTHOCTI BiTaMiHy D mpoBomwiacst BiIINoBigHO 10
pekomeHaauiil [Hctutyty Meguuuvnau, KomiteTy eHaokpu-
HousoriB (Endocrine Practice Guidelines Committee) 3i
CTBOPEHHSI HACTAHOB i3 KJIiHIYHOT nmpakTuku [11] i MeTo-
IUYHUX PEKOMEHAAlliil 1I0A0 JiKyBaHHS il MpoMiTaKTUKU
nediuuty Bitaminy D y HaceneHHst kpaiH LleHTpanbHOI
€sponu [12], 3a sikumu aedinur Bitaminy D y miteit i 1o-
POC/IUX PO3IISIAAETHCS SIK KIIIHIYHUI CUHIPOM, 3yMOBJIE-
HMil HU3bKkUM piBHeM 25(OH)D y cuposariii KpoBi (MeH-
e 3a 20,0 Hr/mi1).

PiBeHb riikemii Ta imyHopeakTuBHoro iHcyJiny (IPI)
BU3HAYaJld B TPETbOMY TpUMeCTpi BaritHOCTI. CTyIiHb iH-
CYJIIHOPE3UCTEHTHOCTI oLliHIoBau 3a iHmekcom HOMA-IR
(Homeostasis Model Assessment Insulin Resistance), skuii
obuucmoBanu 3a ¢popmyno: HOMA-IR = rmoko3a KpoBi
Hatuie (MMOJIb/J) X iHCyJIiH KpoBi Hatme (MKO//m)/22,5.
HasBHicTb pe3uCTEeHTHOCTI A0 iHCYJIiHY BCTAaHOBJIOBAIU 32
nmokazHnukom HOMA-IR > 2,71 [13].

s mpoBeneHHsI CTaTUCTUYHOTO aHaiizy Oyiau Bilmi-
6pani Bmict IPI (MOJ1/n) ta ingekc HOMA-IR y TpeTtboMy
TPUMECTpI BariTHOCTI. SIK OCHOBHUI1 TTOKa3HUK PO3IJisiia-
JIM cTatyc BitamiHy D mig yac BariTHocTi. Pe3ynsratu mo-
PIBHIOBaJIM 3a KaTeropisiMM HEIOCTAaTHOCTI BitTamiHy D 3a
nonomoroto Tecty Kpyckana — Yosuica i xi-kBaapaty Ilip-
coHa abo TouyHoro Tecty PDimepa. 3a JOIMOMOrow MOIETi
KBaHTUJIbHOI perpecii [14] oliHOBaiM 3B’SI30K HEJI0CTAT-
HoCTi BiTamiHy D min yac BariTHOCTI 3 MeIiaHOO KOHIIEH-
tpauii iHcyniny i HOMA-IR. Mogens noricTuaHoi perpecii
BUKOPUCTOBYBAJIM [IJIS1 BCTAHOBJICHHSI TIOSIBU iHCYJTiIHOpE-
3UCTEHTHOCTI. CTaTUCTUYHY 00pOOKY OTPUMAHUX Pe3yJib-
TaTiB IIPOBOIMJIM 3a JOIIOMOTOIO IPOTPaMHOro 3abe3Iie-
yeHHs1 Microsoft Excel i makera cTaTUCTUYHMX MPOrpam
Statistica v. 10.0, StatSoft, USA.

PesyAbTaTH

XapakTepHuCTHKA 00CTEXEHUX 65 BariTHUX 3aJIEXKHO B[
HasIBHOCTI iHCYJIIHOPE3MCTeHTHOCTI HaBeaeHa B Ta0I. 1.

Yucno momnepenHix BariTHocTeil i mojoriB Ta IMT o
BariTHOCTI OYyJIM y BipOrimHOMY 3B’sI3Ky 3 HasIBHICTIO iHCY-
JIIHOPE3MCTEHTHOCTI.

Megniana 25(OH)D y npyromy i TpeThbOMYy TpUMeCTpax
BariTHOCTI craHoBuia 23 i 24 ur/miu BignosigHo. Heno-
ctatHicTh Bitaminy D (25(OH)D < 30 Hr/mi) croctepi-
rajacsl IpMHaiiMHi B ogHOMY 3 TpuMecTpiB y 47 (72,3 %)
BariTHUX, TIPY 1IIbOMY TOCTIHHUI XapaKTep HeJIOCTAaTHOCTI
Bitaminy D Binsnauascs B 36 (55,4 %) ob6crexxenux. [e-
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¢iuut Bitaminy D 6yB ycraHoBienuit y 8 (12,3 %) Barir-
HUX y Ipyromy Tpumectpi. BaritHux i3 Bmictom 25(OH)D
< 10 Hr/MJ He 3apeeECTPOBAHO.

Sk 6aunmo 3 gaHux Tabm. 2,y 34 (52,3 %) XiHOoK crio-
cTepirajaocs HaiMipHe 30iIblIeHHS MacH TiJia IiJ yac BariT-
HocTi. THcymiHope3ncTeHTHICTh BU3HaueHa B 31 (47,7 %)
BariTHOI B TPeTbOMY TpuUMecTpi. MeniaHa KOHLEHTpallil
IPI ta nokazHnuka HOMA-IR Oyna BuIo0 cepen XKiHOK 3
HEeIOCTaTHICTIO BiTaMiny D (Tabur. 2).

[lopiBHSIHO 3 BariTHUMM 0€3 HaAMipHOTO TecTalliifHO-
ro 30UIbIIEHHS] MacH Tijla B XKiHOK 31 3HAUHUM 30i1bIlIEeH-
HSIM MacH TiJla criocTepiraiacsi Buina meniaHa piBHst [P
(14 mO4/m; IQR 8,18 vs 9 MO /m; IQR 5, 14; p < 0,001)
i Buia Meniana ingekcy HOMA-IR (2,3; IQR 1,6; 3,2 vs
1,9; IQR 1,3; 2,8; p < 0,001). IMTpu ubomMy BiporinHo ya-
cTillle Bim3Havaynacsl iHCYJIiHOPE3UCTEHTHICTh Y TPETHOMY
TPUMECTPi BaTiTHOCTI.

[Ipy momanplioMy aHali3i 3 IOINPaBKOI Ha TEPMiH
BariTHOCTI HaMU BCTAaHOBJIEHO, IO AediluT Bitaminy D
OyB MOB’sI3aHUIA 31 30LIbIIEHHSIM KOHIEHTpALIiil iHCYyJliHY
(p = 0,04). BigHollIeHHS IIAHCIB CTOCOBHO BUMHMKHEHHSI
IHCYJIIHOPE3WCTEHTHOCTI y BariTHUX TPU HEIOCTATHOCTI
BiTaMiHy D y npyromy i TpeTboMy TpUMeCTpaxX CTaHOBUJIO
1,87 (95% 11 1,09—3,35) mopiBHSHO 3 XXiHKaMH, SIKi MaJIn
JIOoCcTaTHE 3abe3neyeHHs BiTaMiHOM D.

B3aemM03B’s130K MixX HeAOCTaTHICTIO BiTaMiHy D i mo-
SIBOI0 PE3UCTEHTHOCTI 0 iHCYJIiHY OYyB BipOTrimHUM Bil-
MOBITHO 1O HaAMipHOIO 30iJIbIIEHHS Macu Tija IIiJ 4Jac
BaritTHOCTI (p = 0,034). IIpu oMy BUIIMII IIAHC TOSIBA
IHCYJIIHOPE3UCTEHTHOCTI CIOCTEpiraBcs Ha TJIi HeaoCTaT-
HOCTI 11 nedinuty Bitaminy D.

Cepen BariTHUX 0€3 HaAMipHOTO 301JIbILIEHHS] MacH TiJia
MPOrHO30BaHa MMOBIPHICTh BUHMKHEHHSI PE3UCTEHTHOCTI
JIO iHCYJIiHY 3pOCTa€ BiAIOBITHO /10 HasIBHOCTiI HEIOCTAT-

Ta6bnuys 1. HYacrora iHcyniHope3ncTeTHOCTi B 06CTeXeHux saritHux (n = 65)

S n (%) IHcyniHope3ucTeHTHiCTb (n = 31)
n (%) P

Bik 0,396
19-30 pokiB 47 (72,3) 23 (74,2)
> 30 pokiB 18 (27,7) 8 (25,8)
Yucrno nonepenHix BaritHocTeun 0,002
0 37 (56,9) 17 (54,8)
1 21 (32,3) 9(29,1)
>2 7(10,8) 5(16,1)
IMT pgo BaritHocTi, Kr/M? < 0,001
<18,5 2(3,1) 1(3,2)
>18,5-24,9 31 (47,7) 3(9,7)
>25,0-29,9 26 (40,0) 21 (67,7)
> 30,0 6(9,2) 6(19,4)

lpumitka: * — p-3Ha4eHHs po3paxoBaHi 3a gornomoror xi-kBagpary llipcoHa a6o To4yHoro tecty Piwepa.

Ta6bnuys 2. Po3nogin napameTpis macy Tina v iHcyniHope3ucTeHTHOCTi BiBnoBigHO
A0 HasiBHOCTi HegocTaTHOCTI BitamiHy D nig 4ac BaritHocCTi

HepocTaTHicTb BitaMiHy D
MokasHukKu n =65 nig, 4ac BariTHOCTi p
(n=47)
IMT go BariTHocTi, kr/m?, megiaHa (IQR) 24,0 (20,7; 24,9) 23,5 (20,2; 25,7) 0,04
OxupiHHA go BariTHOCTI, n (%) 6 (9,2) 4 (8,5) 0,60
HZ%“Q'E 123?31‘#.6?1”&“)“‘;” e 34 (52,3) 29 (61,7) 0,145
mikemisi, Mmonb/n, megiaHa (IQR) 4,2 (3,9; 4,8) 4,2 (3,9; 4,8) 0,732
IPI, mOg/n, megiaHa (IQR) 11 (8; 17) 14 (7; 18) 0,015
HOMA-IR, megiaHa (IQR) 1,9 (1,4;2,8) 21(1,4;3,2) 0,011
IHCyniHOpe3nCTeHTHICTb, N (%) 31 (47,7) 28 (59,6) 0,137

Mpumitka: p-3Ha4yeHHs1 po3paxoBaHi 3a gonomorotro Tecty Kpyckana — Yosunica ans 6e3nepepBHUX 3MIHHUX i
xi-kBagpara llipcoHa a6o TouyHoro Ttecty ®iwepa A/151 KATEropuYHNX 3MiHHUX; IQR — iHTepkBapTUIBLHUN Aia-

Mna3o0H.
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HocTi BitamiHy D. V¥ BariTHuX 3 gocTtaTHiM 3abe3mnedyeH-
HsIM BiTaMiHOM D iMOBIpHICTh BMHUKHEHHSI iHCYJIiHO-
pe3uctentHocTi cranosuia 0,138 (95% M1 0,042—0,223)
Ha BiOMiHY Bim aHajoriuHoro mokasHuka 0,347 (95% I
0,228—0,461) cepen XXiHOK 3 HEMOCTATHICTIO i Ae(illUTOM
BiTaminy D.

O6roBopeHHs

Y npoBeneHOMY HaMM MPOCTIEKTUBHOMY JTOCIHiIKEHHI
BCTAHOBJICHO, 1[0 HEAOCTATHICThb i medinuT BiTamiHy D
Mi yac BariTHOCTI acoilitoBaiucs 3 BUIIUM BMicToM [PI
Ta TIPU3BEJIM 10 301JIbIIIEHHS] PU3UKY BUHUKHEHHS Pe31C-
TEHTHOCTI 0 iHCYyJIiHy B TpeTboMy TpuMecTpi. Ha Takuii
B3a€EMO3B’SI30K ICTOTHO BIUIMBAE HaAMipHE recTalliiiHe
30iIbIIEHHS] MacH Tija, TOMY pOJb CTaTycy BiTaMiHy D
OO IHCYJIHOPE3UCTEHTHOCTI MOXKHA BCTAHOBUTH JIUIIIE
cepell BariTHUX 0e3 HaJaMipHOTO 30UTbIIEHHS Macu Tiia
YIIPOIOBXK MOAABIIOTO CIIOCTEPEXKEHHS.

Ha croronHi mpoBeneHo 6araTo JOCIiIKeHb IOTeHIIil-
HOTO BIUIMBY CTaTycy BiTaMiHy D Ha MeTa0oiuHi mapame-
Tpu [15]. [TomiOHO MO OTpMMaHMX HAMU JAHUX Pe3yJbra-
™ HauioHaqbHOro mociiIkKeHHsI 300pOB’sl i XapuyBaHHSI
CIHA (US National Health and Nutrition Examination
Survey) mokasaiu, 1110 BUIIMI KBapTUJIb CTaHIAPTU30Ba-
HuUX KoHueHTpauiit 25(OH)D (> 74,3 Hmoub/1) OyB 1OB’sI-
3aHMI 3 HUXKUYOIO HAa TPETUHY MOIIMPEHICTIO iHCYyJliHOpe-
3UCTEHTHOCTI BimmosinHo no iHnekcy HOMA-IR (95% 1
0,59—0,84) [16].

OTpuMaHi HaMU pe3yJbTaTh BKa3ylOTh Ha 3B’SI30K
Hix4yoro Bmicty 25(OH)D 3 HasBHICTIO pe3MCTEHTHOCTI
MO HCYJIiHY TIi/I Yac BaTiTHOCTI W y3rO/KYIOThCS 3 JaHU-
MU JochaimkeHb, mpoBeneHux y Kanani [17] i Kurai [18].
BinmosigHO 10 0CTaHHHLOTO HABATOMIIIIM € BIUTUB Ae(i-
LUTY BiTamiHy D Ha MOBipHICTb BUHMKHEHHS recTarliii-
HOTO JiabeTy, BCTAHOBJIEHOTO 3a IOMOMOI0I0 [JII0KO30TO-
JIEPAHTHOTO TECTy MixX 24-M i 28-M THKHSIMU BariTHOCTI.
Oco0JIMBO 1€ CTOCYETHCS XKiHOK i3 HAAMiIpHOIO MacoI0 TiJia
1 OXUPIiHHSIM 10 HacTaHHS BariTHOCTI [18]. Ilpu mpomy
B OTHOMY JOCJIi/IKEHHi 3a yyacTio 181 BariTHO1 XXiHKU He
OyJI0 BCTAHOBJICHO BipOTiTHOTO 3B’SI3Ky MiX HEIOCTaTHi-
ctio Bitaminy D i mokazaukom HOMA-IR [19]. Hemo-
JABHii MeTaaHami3 (3a ydyacTio 446 y4acHMKIB i3 YOTHPHOX
JOCJTIIKEeHb) BKA3YeE, 110 101aTKOBE HAIXOIKEHHS BiTaMi-
Hy D Moxke 3armo0irtTi BAHMKHEHHIO FeCTalliiHOTO 1yKpo-
BOro aiabeTy: BiTHOCHUIA pu3uK ctaHOBUTHL 0,51; 95% 1
0,27—-0,97) [31].

Tomy MU OBHICTIO MiATPUMYEMO CTpaTerii, CIIpsMoBa-
Hi Ha JOCSITHEHHS 1 TIIATPUMKY aJIeKBaTHOTO CTaTyCy BiTa-
Miny D min yac BaritHocTi. [IpoBeneHe HaMu AOCTIIKEHHS
MiATBEPIKYE BAXKIIMBICTh HAMMipHOTO TeCTAlliifHOTO 30i/1b-
LLIEHHSI MaCH TiJia 3 OIJISIY Ha MOro BaroMe 3HaueHHsI 1010
3B’SI3Ky MiXXK HEIOCTAaTHICTIO BiTamiHy D Ta iHCyniHOpe3uc-
TEeHTHicTIO He3anexHo Bin IMT nmo BaritHocTti. OTpuMani
JaHi MiaKPeCaI00Th CKIaAHy B3aEMOIII0 MixX HaaAMipHUM
TrecCTalliiHUM 30LIbIICHHSIM MacW Tila i KOHILIEHTpAaIi€lo
25(OH)D. Hnst BaritHUX 0e3 HaaMipHOTO 30iTbIIECHHS
MacH TijJla BCTAaHOBJIEHO 3HAYHO BUIIY HMOBIpHICTb BH-
HUKHEHHS iHCYJIIHOPEe3UCTEHTHOCTI B TPEThOMY TPUMECTPi
3a YMOB HEIOCTaTHOCTI i AediluTy BiTamiHy D nopiBHSHO
3 XiHkamu 3 agekBaTHUM BMicToM 25(OH)D. Kpim Toro,

el pe3yJabTaT O3Havyae, 1110 MO3UTUBHUMN edeKT MmiaTpum-
KM HOpMajbHOTO 3abe3ledeHHsT BitTamiHoM D ympomoBx
yCi€l BariTHOCTI CHpUs€ 3HMKEHHIO iHCYJIiHOPEe3UCTEHT-
HOCTI 1 3amobirae HaaMipHOMY 30iJIbIIIEHHIO TrecTalliiiHOT
Macu. 3 iHIIOro OOKY, HaaMipHE 30ilbIIEHHS Macu Tijla
MOKe IIPU3BECTH J0 HEAOCTATHOCTI i medinuty BiTaminy D
i yac BaritHocTi [21].

Lle y3romKkyeThcs 3 aHaI30M IIPUYMHHO-HACIiIKOBOTO
3B’SI3Ky MiXX OXMPIiHHSIM i ctaTycoMm BitaMiHy D, mpoBe-
NIEHUM Y TOCHiIKeHHi 21 KOoroptu oci0, y SIKMX BeIMYMHA
IMT nepebyBana B HeraTUMBHili KOpeJsilii 3 KOHIIEHTpa-
uissmu 25(0OH)D (0,06 %; 95% A1 0,10—0,02) [22]. Bpa-
XOBYIOUH, 1110 BIUIMB OiIbIII BUCOKOTO Mmoka3Huka IMT Ha
iHcyniHOpe3ucTeHTHICTh i LIJ1 2-ro Tumy Takox noope Bu-
BUeHMI [7], coig 3BepHYTH yBary Ha TeHaeHiii IMT mo Ba-
TITHOCTI i1 HamMipHe 30iJIbIIIEHHS TeCTaIlifHOI MacH Tijia.

MertaaHaiiz 63 mociimkeHb, onyorikoBaHux 3 2009 mo
2017 p. (3aranpHUIT po3Mip BUOipkM mmoHax 1,4 MITH 3KiHOK
3 29 KpaiH), rokasas, 1110 YacToTa HaJMipHOI MacH Tiya i
OXMPIiHHA B XIHOK 10 HACTaHHs BariTHocTi carana 23,0 %
(95% A122,3—23,7)116,3 % (95% A1 15,4—17,3) Binmosin-
Ho. HanmipHe recrauiiiHe 30i1blIeHHSI MacH Tijla Bia3Ha-
qanocsty 27,8 % (95% 11 26,5—29,1) BaritHux [23].

OTxe, A0oCTaTHiil piBeHb BiTaMiHy D ciif posriasaatu
sIK BUBHAYAJIbHUI MOKA3HMK JJISI 3a1100iraHHsI iHCYJIiHOpe-
3UCTEHTHOCTI Ha TJIi TOTPUMAaHHs peKOMEHalliii CTOCOB-
HO 3I0POBOTO CITIOCOOY XKUTTS.

[poBeneHe HaMM TOCTIIKEHHSI € OJHUM 3 MEPIIUX B
YKpaiHi, y SKOMy BHBYaBCSl PU3UK BUHUKHEHHSI pE3UC-
TEHTHOCTIi [0 iHCYJIiHy B TPeTbOMY TPHUMECTpPi BariTHOCTI
Ha TJIi HAAMIpHOTO recTalliifHOTO 30i/bIIIEHHS] MacH Tiia it
HEIOCTaTHOCTI BiTaMmiHy D.

BucHOBKM

Meniana 25(OH)D y npyromy i TpeThboMy TpuMecTpax
BaritTHoOCTi craHoBua 23 i 24 Hr/mia BinnmosinHo. Hemo-
cratHicTh BiTaminy D (25(OH)D < 30 nr/mn) crocrepi-
rajiacs IpuHaiMHi B omHOMY 3 TpuMecTpiB ¥ 47 (72,3 %)
BariTHUX, IPU LIbOMY MOCTIMHUI XapaKTep HeAOCTaTHOCTI
Bitaminy D BigzHauaBcs B 36 (55,4 %) obcrexenux. Jledi-
uut Bitamidny D OyB BcraHoBneHuii y 8 (12,3 %) BariTHUX y
JIPYrOMY TPUMECTPi.

V 34 (52,3 %) XiHOK cIiocTepirajgocst HagMipHe 30i1b-
IIeHHS Macu TiJla Iim yac BariTHocTi. IHcymiHopesuc-
TEHTHIiCTh BU3HaueHa B 31 (47,7 %) BariTHOI y TpeTbOMY
TpuMecTpi. Meniana xonueHtpalii IPI Ta mnokasHuka
HOMA-IR Gyna Bu1oro cepes KiHOK 3 HE0CTaTHICTIO Bi-
Taminy D.

[lopiBHSAHO 3 BariTHUMU 0€3 HaAMipHOIO TeCTalliitTHO-
ro 30UIbIIIEHHSI MAacH TiJIa B XKiHOK 31 3HAYHUM 30iJbIIEeH-
HSIM MacHU Tijlla crocTepiraiacsl Buia memiaHa piBHs 1PI
(14 MO /m; 1QR 8,18 vs 9 MOJ1/1; IQR 5, 14; p < 0,001)
i Buia Memiana ingekcy HOMA-IR (2,3; IQR 1,6; 3,2 vs
1,9; IQR 1,3; 2,8, p < 0,001). Ilpn upomy BiporigHo 4a-
CTillle BiA3HayaJacsl iHCYJTiHOPE3UCTEHTHICTb Y TPETHOMY
TPUMECTPI BariTHOCTI.

BcTaHoB/IEHO B3a€MO3B’30K MiX HEIOCTATHICTIO Bi-
TamiHy D i mosiBOI0 pe3rCTeHTHOCTI M0 iHCY/IiHy Ha Tai
HaaIMipHOTO 30iBIIEHHST MacW Tijlla IIif 9ac BariTHOCTIi
(p = 0,034). [1pu ubOMY BUIIMIA IIAHC MOSIBU iHCYJIiIHOpE-
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3MCTEHTHOCTI CIIOCTepiraBcs Ha TJIi HEIOCTaTHOCTI i1 nedi-
uTy BiTaminy D.

Kouduikr inrepeciB. ABTOpM 3asiBISIOTH PO BifCYT-
HiCTb KOH(JIIKTY iHTEpeciB i BlacHOI (hiHaHCOBOI 3allikaB-
JIGHOCTI TIPY ITiATOTOBLII JAHOI CTATTi.

Buecok aBtopiB. hoiiuyk A.B. — KOHUeIIIis i Au3aitH
JMOCIIIKeHHSI, peJaryBaHHs TeKCTy ctatTi; byouik T.0. —
3aJIydeHHsI TMALliEHTOK y JOCIIIKEHHs, IMOIIYK Ta aHaji3
JIiTepaTypu, CTBOPEHHS €JIEKTPOHHOI 0a3u JaHuX, 00cTe-
JKEeHHsI, 00po0OKa KIIIHIYHUX JaHUX, CTATUCTUYHA 00poOKa
Marepiaiy, HalmMCaHHSI TeKCTY.
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The relationship between vitamin D deficiency
and insulin resistance during pregnancy

Abstract. Background. Vitamin D insufficiency is associated with
metabolic complications during pregnancy, including insulin re-
sistance. Physiological processes during pregnancy contribute to
increased insulin resistance, which, in turn, is the main symptom
of gestational diabetes. There is evidence that excessive weight gain
during pregnancy negatively affects the concentration of 25-hy-
droxyvitamin D (25(OH)D). The aim of the study was to determine
the effect of vitamin D insufficiency and deficiency during preg-
nancy on the occurrence of insulin resistance in the third trimes-
ter against the background of excessive weight gain. Materials and
methods. The prospective study included 65 pregnant women with
a gestation period of up to 20 weeks (on average 17 weeks). At the
initial stage, a survey (body weight before pregnancy), and a clini-
cal examination were conducted. Subsequent examinations were
carried out in the second (20 weeks) and third (28 weeks) trimes-
ters. Weight gain during pregnancy was calculated as the difference
in body weight (between the third and second trimester) divided
by the number of gestational weeks in that interval, following the
Institute of Medicine guidelines. Gestational weight gain was clas-

sified as excessive, taking into account pre-pregnancy body mass
index. Predicting the probability of insulin resistance (according
to the HOMA-IR) was assessed by the dynamics of body weight
gain. Results. Median 25(OH)D in the second and third trimesters
of pregnancy was 23 and 24 ng/ml, respectively. Vitamin D insuf-
ficiency (25(OH)D < 30 ng/ml) was observed in at least one of the
trimesters in 47 (72.3 %) pregnant women, while the permanent
nature of vitamin D insufficiency was noted in 36 (55.4 %) cases.
Vitamin D deficiency was established in 8 (12.3 %) pregnant wo-
men in the second trimester. Excessive weight gain during pregnan-
cy was observed in 34 (52.3 %) women. Insulin resistance was de-
termined in 31 (47.7 %) pregnant women in the third trimester. The
median of immunoreactive insulin concentration and HOMA-IR
was higher among women with vitamin D deficiency. Conclusion.
Vitamin D insufficiency is associated with insulin resistance in the
third trimester of pregnancy, which depends on excessive gestatio-
nal weight gain.

Keywords: 25-hydroxyvitamin D; gestational weight gain; insulin
resistance; pregnancy
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AiKyBOHHS rinepAiniaemii
TA IHLWWUX METAOOAIYHUX NOPYLUEHb
6i0aKTMBHUMMU NpenaparamMmm
YyepBOHOro epMeHTOBAHOro pUcy

Pe3tome. YepsoHuii apixaxoBuii, abo hepmeHToBaHui, puc (RYR) BUrOTOBSETLCA LUISXOM ¢hepMeHTauil
nponapeHoro pucy (Oryza sativa) ictisBHum rpuéom (Monascus purpureus Ta iH.). 4o cknagy RYR BxogaTb pisHi
XIMiYHI KOMIMOHEHTH, LLJO BKITHOHaKTb MOHAKOIIHN, MIrMEHTU, OpraHi4Hi KUC/I0TN, aMiHOKUCIIOTU, CTEPUHN, MNOXIgHI
Aekarnidy, cornaBoHoiau, flirHaHu, KymapuH, TeprieHoiau 1a iHwi. Kpim toro, 3 RYR 6ynv BugineHi nonicaxapygn v
MoHackaH. MoHakoniHm vi nirMeHTu € HavbinbLL MOLLUMPEeHUMU Vi 6ioN1oriYHo akTnBHUMK cknagosumn RYR. RYR
JAEMOHCTPYE LUMPOKUI CIIEKTP BIONOrHYHUX BIACTUBOCTEMN, LL{O BKIIOHAIOTb FiNoinigeMidHi, aHTaTepoCcK/iepoTmny-
Hi, aHTUZIabETNYHI, aHTUaANMOrEHHI, renaTornpPoTEKTOPHI, iIMyHOMOAYIOKOYI, NPoTU3anarsbHi, aHTUINepTeH3NBHI,
MPOTUPAKOBI, HEMPOLMTOMPOTEKTOPHI Vi aHTMOCTEONopOTHYHI eghekTn. Cepen Hux rinoninigemiyHa v aHTmare-
POCKIIEPOTUYHA aKTUBHICTb € HaUbIMbLL BUPAXEHOK. Y pe3ynbTaTi YACIEHHUX aHari3iB 6y 3pobieHi HagiviHi
BUCHOBKM rpo Te, LYo npenapaty RYR BrnmBatoTs Ha hakTopu pusnkKy metabosniyHoro cuHgpomy (MC). Jokasun
csigyarts, o npenapaty RYR cyTTEBO 3HUXXYIOTb YAaCTOTY CMEPTI ¥ cepLeBo-CyanHHUX nogivi npy MC, nokpatyy-
10Tb PiBEHb [TIIOKO3M B KPOBI, NinigHui npogine i aptepiansHui Tuck. OTxe, npenapatn RYR MoxyTb 6y T eghek-
TUBHUM 3aCO60M JliKyBaHHSI — 3MEHLLYIOTL ghakTopu pusmky MC i 3anobiratots rnporpecyBaHHIO CeEpLEBO-CY-
LVHHUX 3aXBOpoBaHb. 3aBAsikv CKAaaHivi cuctemi komnoHeHTiB RYR, siki B3aeMOZitoTb MK CO60K0 i NigCuIoTh
oauH ofHoro, npenapatu RYR 6inbly eheKTUBHI, HDK KOMepLiviHi CTaTuHU, PIGKO BUK/INKAKOTb HETONIEPAHTHICTb
Yy nauieHTiB i pigLue npmn3BogsaTe 40 JiabeTy. LLe 6inbLU NepCreKTUBHUM € BUKOPUCTAHHS CYMILLEV JTinigo3HKY0-
Yux npernaparis, Takmx ik 6epramMoT, apTULLIOK, 6epbepuH ToLLO. X04a XPpOHIHYHe 3aCTOCYBaHHS MOHAKOJIIHIB MOXe
CPUYNHUTY SIErKi MOBIYHI e¢heKTn, BOHU 3a3Bu4ar 6e3reyHi v JoOpe nepeHOCAThbCS.

Kno4oBi cnoBa: yepBoHuii ApiXaxoBuri ((pepMeHTOBaHUI) pyUc; CTaTUHU; AUCIINAeMis; MeTabosiqHui CUH-
[pom; piabeT; arTepoCcKepo3

YepBoHUil NpiXkIKOBUL, abo ¢hepMEeHTOBaHUI, puUC
(RYR) BUTroTOBISIETBCS LLISIXOM (hbepMeHTAallii Tpora-
penoro pucy (Oryza sativa) ictiBHUM Tpudom (Monascus
purpureus Went, M.pilosus, M floridanus, M.ruber i Hemo-
naBHo — Pleurotus ostreatus). TumoBe 4depBoHe 3abapB-
JIEHHsI 3yMOBJIEHE HasSIBHICTIO MirMEHTIB, YTBOPEHUX BTO-
pUHHUM OpomiHHsM [1—5]. UepBoHMIT APiKIKOBUIA pUC
mictuTh Big 25 10 73 % uykpiB (30KpeMa, KpOXMalio), Bif
14 mo 31 % 6inkis, Bin 2 no 7 % Bonu, Bix 1 10 5 % XupHUX
KMCJIOT, CTepMHMU, i30(bJIaBOHM, IIIrMEHTH, TaKi sIK pyopo-
MyHKTaMiH i MOHackopyOpaMiH, i moiikeTuau. Y mpoiieci
OpOMiHHS IPIKIXIB i PUCY YTBOPIOETHCS KOMILIEKC pe-

yoBUH — MoHakoiHu (MK), sgki MaroTh rinmomimigeMidHi
BaactuBocTi. Konuentpauis MK y Haiibinbmr yacto Bu-
KopucTtoByBaHMX HyTpulieBTHUKaX RYR 3a3Buuaii mocsrae
1,9 %. Ha ocHOBi BUKOPMCTOBYBaHOTO IITAMY IPiKIXIB i
yMOB OpoiHHs Oyso imeHTugikoBaHO Kiabka TuiiB MK.
OpgHuM i3 IUX HiATUITNB € MOoHaKoIiH K, Skuit cTpyKTyp-
HO iJICHTUYHMI JIOBAaCTaTUHY i BXUBA€EThCS SIK ajbTep-
HatuBa ctatuHaMm [5, 6]. ¥V Cxigniit Asii RYR € mumpoko
BUKOPUCTOBYBaHOIO XapuyoBOIO 100aBKo10. BiH Takox Bu-
KOPUCTOBYETBHCS IS BUPOOHUIITBA aJIKOTOJbHUX HAIOiB
i depmeHToBaHMX NpoAykTiB y Kurtai, Kopei Ta SmnoHii.
Y pamkax aziatcbkoi nieTu RYR BUKOPHCTOBYETBCS SIK
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XapyoBa go0aBKa ISl MOKpalllaHHs KOJIbopy M’sica, pudu,
SIKOCTI SI€1Ib i IPOIYKTIB i3 COi. Moro Takox BU3HAIOTH Ha-
POIHUM 3aCO00M TSI OMOJIOKEHHST OpTaHi3My, CIIPUSTHHS
KpOBOOOIry i1 BimHOBIIeHHS OamaHcy nutyHka [7, 8]. Kpim
toro, RYR Takox BBaXKaeThbcsl 3M0pOBOIO iero. 3TigHO 3i
cTaTUCTUYHUMU naHuMu, y Kurai icnye monan 100 BumiB
3/I0pOBOI TXi, 1110 MIiCTUTh YePBOHUI APiXIKOBUI puc [7].
CyyacHi (hapMaKoJIOTiuHi JoCHikeHHs noBeau, mo RYR
3MiHCHIOE 3aXMCHY Hil0 II0I0 MeYiHKM, IMiIIITyHKOBOI 3a-
JI03U, KPOBOHOCHMX CYIMH Ta iHIIMX opraHiB. OCHOBHU-
mu iHrpenieHTamu RYR € nirmentu i MmoHakoninu [9], a
MOHakoJiiH K, 0CHOBHUIT KOMITOHEHT MOHAKOJIiHiB, BUKO-
PUCTOBYEThCS sIK Tinmodimigaemiunuit areHt [10]. ¥V moci-
JKeHHI in vivo OyJo rnokasaHo, 1o 3 RYR Oynu Buaineni
HeKpoxXMalibHi mosicaxapuau 3,49 kJla i BiH 3milicHIO€
MPOTEKTUBHUI BIUIMB Ha IITYHKOBO-KHUIIKOBUM TpPaKT
[4]. Bimpuricts cygacHux mociimkeHb RYR 3ocepemkero
Ha MaJIUX MOJIEKYJSIPHUX PEYOBMHAX, TAKWX SIK CTaTUHU
i mirMeHTH; ofHaK OyJOo MOBEACHO, IO OJlirocaxapuiu,
eKCTparoBaHi 3 JIiKyBaJIbHOI 1Xi, MalOTh 0araTo KOpMCHUX
eeKTiB, 1110 1a€ OiTbIIe JOKA3iB M1 ITOAAIIIOIO BUBYEH-
HSI i 3aCTOCYBaHHS 1IMX PEYOBKH.

3apa3 RYR HasiBHUIT HAa pUHKY y ABOX (hopMmax. 3BU-
yaitHuii RYR BUKOpPUCTOBYETHCS SIK IXKEPEo TPUPOTHUX
MirMeHTiB U151 (papOyBaHHS B XapuoBili i TEKCTUIIBHIM Mpo-
MUCJIOBOCTi. YMoBU OponinHs 3BndaiitHoro RYR BimHocHO
mwBUaKi ¥ mpocTi. fAxicte RYR 0IIiHIOIOTE 32 KOJTHOPOM.
Inmumit Tun HasuBaeThesa ¢yHKUioHaTbHUM RYR, saxkuit
Mae JITO3HIKYIounit epeKT. YMoBU OpomiHHS (PYHKIIIO-
HajabHOro RYR HeoOxigHO onTuMi3yBaT HAayKOBO, Y TOMY
YHCIIi IUISIXOM CKPUHIHTY mTamMiB Monascus i BU3BHAYESHHS
ONTUMAIBHUX YMOB OpOJiHHS (TemIepaTypa, BMIiCT BOJIO-
ru, J9ac Touro). fxicth ¢pyHkuioHaabHoro RYR omiHiooTh
3a BMicTOM MOHakoJjiiHy K, sIkuit € omHUM i3 BTOpUHHMX
MeTabouiTiB Monascus. 3aBasgku A00pe BigoMil TiMmoJii-
nmineMiuHil edekrtuBHOCTi (dyHKioHanbHOrOo RYR Ha
PUHKY € 0araTo 3araTeHTOBaHUX KUTAMChKMX JIiKiB, 1110
MicTath pyHkuioHanbHuit RYR mist 3HM>KeHHSI BMicTy JTi-
miniB B KpoBi, Takux sik Zhibituo, Xuezhikang i Lezhiping
[5, 11, 12].

XiMiYHUM CKAQA,

Mo cxiany RYR BxonsTh pi3Hi XiMidYHi KOMIOHEHTH,
110 BKJIIOYAIOTh MOHAKOJIIHU, IIITMEHTH, OPTaHidHi K1C-
JIOTU, aMiHOKMCJIOTH, CTEPUHU, TTOXiIHI JeKaliHy, da-
BOHOINM, JiTHAHM, KyMapuH, TepreHoinu Ta inmi. Kpim
Toro, 3 RYR Oyim Bunineni noxicaxapuau, Taki ik EPS-1,
EPS-2, EPS-3, EPS-4, EPS-5, MPS-1, MPS-2, MPS-3
i MoHacKaH. MOHaKONIHU I ITMEHTU € HaMOiIbII IT0-
IUPEHUMHU U Gi00TiYHO aKTMBHUMU cKiiagoBuMu RYR.
Cepen HUX MOHaKOJiHM (Hampukiam, MoHakoliH K, Ta-
KOX BiJOMHUI SIK JJOBACTaTWH) i MirMeHTU (HATIPUKIIAI,
MOHACIIMH, PYOPOITyHKTaTHUH i pyOpOmyHKTaMiH) Oyau
peTeIbHO JIOCIIIKEH]I Ta BBaXAMOThCS MOTEHIIIHHO KO-
pucHumH [7].

Mownaroninu. MoHaKOJIiHI € OMHUMM 3 OCHOBHMX TiI0UMX
inrpenieHTiB RYR. 3arayom i3 RYR 0Oys10 BumineHo 23 MmoHa-
koninu: MK1, MK L2, MK Q3, MK R4, MK S5, merigpo-
MOHakoJiiH J6, nerinpomoHakosin K7, gerimpoMoHaKoIiH
L8, nerinpomonakosin N9, qurinpomonakosid K10, qurin-

pomoHakoutid L11, qurinpomoHakoniH-MV12, nerigpomo-
HakosiH-MV2, etunosuii edip MK 14, metunoBuii edip y
dopmi rinpokcuibHOi kKuciotn MKI15, metunoBuit edip
rigpokcukuciaoTHoi ¢dopmu MK L, a,B-merimpomMmoHakosin
S17, a,B-rinpomonakonin  QI18, 3oa-rigpokcu-3,5-nu-
rinpomonakonin L19, 3B-rimpokcu-3,5-aurizpoMoHako-
nin 120, o,B-merinpomurinpomonakonin K21, o,B-merin-
pomurinpomonakonin L22 i (1S,2S,4aR,6S,8-S,8aS,3’S,
5’R,2”’S)-metun  1,2,4a,5,6,7,8,8a-okrarigpo-3’,5’-nuria-
pokcK-2,6-1uMeTua-8-[(2-MeTuI-1-0KCOOYTHIT)OKCH |-
1-na¢raminrentanoar [7, 13]. bymo mokaszaHo, 1110 MOHa-
KOJIIHU, OCOOJIMBO MOHaKoJiHU, oTpuMaHi 3 RYR, MaioTh
YyIOBi TinoiniaeMiuHi epekTu, a TaKoX aHTHUOCTEOIMOPO-
TAYHY Ji10 i TPOTUIit0 BTOMITFOBAHOCTI [7]. XiMiuHi CTpyK-
TYpH LIMX MOHAKOJIiHiB IMOKa3aHo Ha puc. 11 2.

[liemenmu. TTirMeHTH TaKOX € BaXJIMBUMU aKTUBHUMU
crionykam, 3HaiineHumMu B RYR. JIBaausth n’siTh MmirMeH-
TiB Oys10 BuaisieHo 3 RYR: pyOporyHkTamiH, pyOpomyHKTa-
TWH, MOHACKOpyOpaMiH, MOHaCKOpPYOpUH, MOHACIIMH, aH-
KadiaBiH, KCAHTOMOHA3MHU, MOHAaHKap1H, MOHachIyopu,
MOHAIypOHW,  MOHACKOIpUANHU,  MOHAmmypdIoopH,
4-12,4-nurinpokcu-6-(3-TiZpoKCcuOyTaHETIOLTOKCH ) - 3-Me-
tundeHin|-3,4-aurigpokcu-3,6-1MMeTUIreITaHOBa KMUCJI0-
Ta, 9-TeKcaHoi-3-(2-TiApOKCUTIPOITii)-6a-MeTIiI-9,9a-11-
rizpo-6H-dbypo[2,3-h]izoxpomen-6,8(6aH)-nion
i MmoHarinocycazadinion. Ilirmentn, orpumani 3 RYR, xa-
paKTepu3yIOThCs TinodinineMiyHuM edekrtom [14], a Takox
Mi€I0 TIPOTH paKy [15], Bromu i1 3amanbpHUX mpoieciB. Kpim
toro, mirmeHTd RYR BUKOpUCTOBYIOTH /ISl 3a06apBiIEHHS
MorypTy B YepBOHUIA KOJip [7].

Opeaniuni xkucaromu ma aminokucromu. CiM opraHiv-
HUX KHUCJIOT: JIIHOJIEBY KHUCJOTY, O-JTiHOJEHOBY KMCJIO-
Ty [16], tmuTpuHiH, |-TenTageKaHKapOOHOBY KHCIIOTY,
1-nmeHTageKaHKapOOHOBY KHUCJIOTY, 2-TiIpOKCiOKTameKa-
HOBY KUCJIOTY i 5-(2’-rimpokcu-6’-meTuindeHin)-3-me-
TIdypaH-2-KapOOHOBY KMCIIOTY, a TAKOX (+)-MOHACKY-
MOBY i (—)-MOHACKYMOBY KHUCJIOTY i JBi aMiHOKMCJIOTH
oyso BuaisieHo 3 RYR. Llutpunin, orpumanuii 3 RYR, y
BMCOKMX KOHIIEHTpAIliSIX MOXe MaTH JeTaJbHUI BILIUB
Ha HUPKU, BiH TAKOX MOXE JisITU SIK TepaToreH (IIKif-
JIMBUM 1151 eMOpioHa abo miona) i TeHOTOKCUH Y KYJb-
TBOBaHUX JiMpouuTax moanHu [17]. Kpim toro, 6yio
MOKa3aHo, 110 ABi aMiHOKMCJIOTH MalOTh CUJILHUM iHTi0Oy-
I0YMii BIUIMB Ha aKTMBAllil0 PAHHBOTO aHTUTEHY Bipycy
Enmreitna — bapp [7].

Cmepoau. [1eB’SITb CTEPOJIiB: €pProCTepUH, CTUTMACTE-
pon, [-cutocTepuH, 3B-TimpOKCHCTUTMACT-S5-eH-7-0H,
3B-rinpokcucrurmacra-5,22-nieH-7-oH, 6B-TinpokcucTu-
rMacT-4-eH-3-0H,  6f-rimpokcucturmacra-4,22-mnieH-3-
OH, TayKOCTEePOJI i B-cUTOCTEpUINANbMITAT Oy BUILICHI
3 RYR [18]. Cepen HMX cTUrMacTepoJI Ma€ TiMOiIigeMid-
Huii edpexr [7].

Tloxioni dekaniny. CiM TIOXiIHUX, Y TOMY YHUCIi MO-
HacKy30Bi kuciiot A-E, MoHacKy3nHOBa KCIOTa A i rern-
taketun, Oyau BuaisieHi 3 RYR [13]. Li noxinHi gexaniny
MOXYTh IPUTHIYYBaTU mpoiidepaiito T-KITHH T0IUHNA
3aJ1eKHO Bifl 103U B Mexax Bix 10 no 100 mxmonb/a [7].

DnasorHoiou, aienanu, Kymaput i mepnenoiou. JIsa dia-
BOHOIIM, Y TOMY YMCJTi Jali3€TH i TeHiCTeTH, 1Ba JIirHaHU —
5,5’ -IUMETOKCUJIAPULIMPE3UHO i JTapUIIUPE3NHOJ, OIUH
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PucyHok 1. [Bi XiMidHi cTPYKTYpU QyHKLiOHaNIbHOro
RYR: a) naktoHHa ¢popma; b) kucnotHa ¢hopma

KymapuH (cKorojieTuH) [18], a TakoX IT’SITh TePIIeHOIiB,
a caMme 3-emi-0eTyiHOBa KMCJIOTa, alleTaT 3-eIi-0eTyaiHo-
Ba KUCIOTa, puaenaH-3-oH, o-KaJUHO i aHTUKOIIAJIOJ,
oynu BuaisieHi 3 RYR. Ha nanuii MoMeHT hapmakosioriyHa
AKTUBHICTb IINX CITOJTYK TOCIIIKYETHCS.

Ilonicaxapudu. J1eB’saTh moJjlicaxapuiiB Oyiau BUIiIE-
Hi 3 RYR: EPS-1-5, MPS-1-3 i moHackaH. Yci 11 moJii-
caxapuIid CKJIafaloThCsl 3 MAHO3M, TJIIOKO3U i rajlakToO3M.
EPS-1-5 cknagaloTbest 3 MaHO3M, TIIOKO3U i TaJIAKTO31 B
MoJisipHOMY criiBBimHoueHHi 0,364 : 0,415 : 0,221, Toni 1K
MPS-1-3 ckiamaioTbcs 3 MaHO3U, TJIIOKO3U i TaJaKTO3!1
B MoJisipHomy criBBigHomeHHi 0,500 : 0,318 : 0,192. Mo-
HaKaH, OTHOPIIHUI MoJjticaxapui 3 MOJIEKYJISIPHOIO Maco0
~400 xJla, CKJIaga€ThCsl 3 MAHO3M, TJIIOKO3M i TaJJaAKTO31 B
MOJISIpHOMY cIHiBBimHomeHHi 1 : 2 : 4. KpiM Toro, € maHi,
1o nosicaxapunu, orpumadi 3 RYR, MatoTe npotrpakoBy
i1 iMmyHOMoOyJot0uy aii [7].

Inwi cknadosi. 3 RYR Oynm BUmiieHi e 1eB’SITh CITO-
JIVK: TIepOKCUMOHACKYCIIpOH, O-TOKOCIIipO A, craryle-
HOJI, MOHACKOIWJIOH, MOHAcKycTuH [19], N-1umc-depyno-
inMeTokcutupaMil [18], MOHacmypIlypoH, M-HITpodeHO
i 1-moTpiakOHTaHOJI.

®i3nyHi Ta XiMi4Hi BAOCTUBOCTI
MOHAKOAIHY K

Momnakonin K € mepmmm Jimino3HIKylounM KOMITIO-
HEeHTOM, BUniieHUM 3 Monascus purpureus. MK mae Bu-
s 6e30apBHUX KPMUCTaliB, BiH PO3UMHHUI Y METaHOIII,
eTaHoJIi, alleToHi, xJiopodopmi i1 OeH30i, ajle HepO3UMH-
HUM y H-TeKcaHi uu neTpojieitHomy edipi. Temmepartypa

KUMiHHA cTaHoBUTH 157—159 °C, a 3HaveHHs [a]25D y
MetaHousi craHoButh 307,6 °C. MonekynsapHa dopmy-
na — C24H3605 (Mw 404), a cniiBBigHomennss C : H: O
cranoBuThb 71,31 : 8,91 : 19,78, orpuMmaHe 3a JOITOMOTOIO
€JIEMEHTHOI0 aHaJjli3y i Mac-CHeKTPOCKOIIil BUCOKOI pO3-
IibHOI 3MaTHOCTI. 3HaueHHs1 Rf' y ToHKoIIapoBiii xpoma-
torpadii cranoBuTh 0,47 y auxjiopMeTaHi : auetoHi (4 : 1,
00/00). YnbrpadioneroBuii criekTp (METaHOJ) IOKa3aB
MakcuMyMH 1ipu 229, 237 i 246 M. [HdpauepBoHMI CIEKTP
(KBr) mokazaB cMmyru mormiHaHHS Tipu 3550, 2970, 1696 i
1220 cm~!. Criexrp *C-IMP (CD30D) BKa3aB Ha IIPUCYT-
HIiCTh IBOX KapOOHIJIBHUX aTOMiB e(dipy, YOTHUPbOX aTOMiB
METUJIy i1 aTOMiB MeTUJIeHy i MeTuHy. Iliku mac-crekrpa
(m/e) 3HaxonaThes nipu 404 (M+), 302 (M — 102), 284
(M — 120)i224 (M — 180), a B Mac-CIeKTpi MOHAKOJIiHY
K crnoctepiratorbes momitHi miku Ha 198 (M — 206), 172
(M — 232), 159 (M — 245) i 157 (M — 247) [11]. € nBi
XimMiuHi cTpyKTypu (pyHKuioHaabHoro RYR — kuciaoTHa it
JlakToHHa hopmu MmoHakouiHy K (puc. 1).

Momnakoginu inrioyiots IMI'-KoA (3-rinpokcu-3-me-
TWI-TIYTapwi-KOeH3UM A-peayKTasy), sika Oepe yJacThb B
YTBOPEHHI MEBaJJOHOBOI KMCJIOTH, — peakilisi, o ooMe-
Ky€ IIBUOKICTh CUHTE3y XosecTepuHy (XC) Ta iHIINX i30-
npeHoinis. Lleit hepMeHT € MillleHHIO JIiKiB, 110 3HXYIOTh
piBeHb xojectepuHy (ctatuHiB). ['MI-KoA-pemykrasa
3asiKopeHa B MeMOpaHax eHIOIJIa3MaTUYHOTO PETUKYITY-
My i Ma€ cim (3a AeSIKUMU JTaHUMM — BiciM) TpaHCMeMO-
pPaHHUX TOMEHiB. AKTMBHUI LIEHTP PO3TAILlIOBYETHCS Ha
noBromy C-kiHIIeBOMY IIOMEHi 3 OOKy 1IMTO30J1s51. Mexa-
Hi3M 3HIDKEHHS piBHS JimigiB MoHakoiiHoMm K 1mokazaHo
Ha puc. 2. KpiM 3HUKEHHSI CUHTE3Y XOJIECTEpUHY B KJIi-
TUHIi, BiH CTUMYJIOE KiJbKiCTh i aKTUBHICTh PELENTOPiB
JIIoIpoTeiHiB H13bKo1 mitbHOCTI (JITTHILL) Ha moBepxHi
KJIITUHHOT MEMOpaHU 11 BUBOJIUTH XOJIECTEPUH i3 CUPOBAT-
k1 KpoBi. RYR Takok Moxke mpurHidyBaTu BCMOKTYBaHHSI
XOJIECTEPUHY, 2 aKTUBHUM iHTPEIIEHTOM MOXYTb OyTH CTe-
poau [20]. Ilix yac niKyBaHHS cepeaHiii piBeHb 3arajabHO-
ro xosiectepuny (3XC) i tpurniuepunis (TI) y cuposariii
3HUKYETHCSI, a PiBeHb JIIMOIMPOTEiHiB HU3bKOI IIIIbHOCTI
(«TI0TaHi» JMOIMPOTeiHN) 3HAYHO 3HIMKYETHCS, ajie piBeHb
Jinonporeiny Bucokoi mibHocTi (JITIBILL, «106pi» mimo-
MpOTeiHU) He 3MiHIOEThCS a00 HaBiTh 3pocTae. EdexTun-
HOIO € KUCJI0THa (popMa, OCKiUJIbKM 1i CTPYKTypa ToaioHa

AueTtnn-KoA + auetoauetmn-KoA | ) |

FMr-KoA |

YepBoHuI
l |M|_ chepmMeHTOBaHuiA puc

(MoHakoniH K)
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| I3oneHTeHiNnipodocdat |

¥
| lepaHinnipodgocdar |\
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4]

no ctpyktypu 'MTI-KoA (puc. 1) i Mmoxe 6e3nocepeaHbo
iHriOyBaTH CHHTE3 xojecTepuHy. JlaktoHoBa (opma T0-
BUHHA OYTH TiIpoJTi30BaHa B KUCJIOTHY CTPYKTYpPY TIiJI Ii€10
rimpoxkcuiaecTepas3u B opratizmi [11].

biocuHTes i AXXepeAd MOHAKOAIHY K

[Insxu 6iocuHTe3y MOHaKoMiHY K, SIKMit TeHepy€eThCs
Monascus purpureus, nociinXeHi HegocTaTHBLO. [1pumnycka-
10Th, 110 e 1IIX MOXe OyTH TOIiOHUM 0 CUHTE3Y MO-
Hakojiiny K y Aspergillus terreus, sikvii BUTJISIIA€ HACTYII-
HUM ymHOM: 1) moBactatuH HoHakeTuacuHTaza (LNKS)
KaTtaJliye CUHTE3 OJHi€T MOJIEKyJ 1 MajloH1T- KOA B peakitii
KOHJIeHcallii 3 1eB’ITbMa MoJieKyjaMu aueTmi- KoA, yTBo-
pIOIOYM AUTIAPOMOHAKOJiH L (HOHaKeTHaHA CIIOJyKa),
SIKMI € OCHOBHOIO CTPYKTYpOIO0 MOHaKoJiHy K, moTiM BiH
YTBOPIOE MOHAKOJIIH L IIISIXOM OKMCHEHHSI, JeTimparaltii
Ta iHIIMX €TalliB, i, HApeIlTi, MOHAKOJIH J YTBOPIOETHCS
3a JOIIOMOTOI0 ONIHi€l OKCHUIe€HAa3HOI peakilii KaTaJiThd-
HOTO TiIPOKCWJIIOBAHHSI; 2) JIOBACTaTUH JAUKETUICUHTA3a
(LDKS) karajizye KoHIeHcallil0 OIHIET MOJIEKYIU Majo-
Hin-KoA 3 nBoma Mojiekynamu anieTiii- KoA 3 yrBopeHHSIM
metunoytupui-KoA; 3) mig nieto TpaHcecTepa3y METUIIOY -
Tupui- KoA 3’eaHyeTbest 3 MOHAKOJIIHOM J ehipHUM 3B 513~
KOM, 3aBeplyo4yu cuHTe3 MoHakoJiHy K [11].

Kowmepuiitnuii toBactatuH (3a pimeHHsIM FDA (YrpaB-
JIIHHS 3 KOHTPOJTIO 32 MPOAYKTaMHU i1 Jlikamu)) 3’ IBUBCS Ha
dapMalLleBTUMHOMY PMHKY SIK TiloJimimeMiuHuii mperna-
pat 'y 1986 porii. JloBacTaTuH ONEPXKYyIOTh 32 JOTIOMOTOIO
JIBOX CIT0c00iB cuHTe3y. [lepiunii monsirae B ToMy, 1110 BU-
KOPUCTOBYEThCSI INMIMOMHHE OpomiHHsI Monascus purpureus
i Aspergillus terreus, nomaBaHHs JKepes BYTJIELIO W a30Ty
(Takux SIK TJII0KO3a, BiBCSIHE OOPOIIHO) 0 CepeloBUILA
iCJIsT BiIMOBigHOI hepMeHTAllii, a TTOTIM OTPUMAaHHSI JIO-
BacTaTHHY LIJISIXOM cenapallii Ta oyuiieHHs. Jdpyruit — 1e
XiMIYHUM CUHTE3, IKUI 3aMiHIOE JeKaliHOBE KiJblle Tpruo-
HUX CIIOJIYK Ha apoMaTu4He Kiiblle. PaHHi mociimKeHHs
MoKa3aJiu, 1110 CTPYKTypa MoHaKoJIiHy K XiMiuHO ineHTh4-
Ha CTPYKTYpi KOMEPILiitHOTO JJoBacTaTuHYy [21].

Y 3BuuaitHomy RYR BHacigok KopoTKoOro i mpocTo-
ro Ipoiiecy OponiHHsg MoHaKoJiHy K BUpPOOISIETHCS myXe
masto. HetronaBHo OyJ10 MOBiIOMIIEHHS, 1110 KOMEPLIMHMIA
JIOBACTaTWH NOAAEThCs A0 3BUMYaitHoro RYR st imitartit
dyukuionaatsHoro RYR 3 meToo oTpumaHHs Oiybliio-
ro nipubyTKy [17, 22]. Lle siBullEe rajbMye 3aCTOCYBaHHS
¢ynkuionanpHoro RYR, i, 1m0 Ginbin BaxkiImBo, TpuBaie
BXWBaHHS JIOBACTaTUHY MOXE CIPUYMHUTU BHUCHaXCH-
H$I, IIJTYHKOBO-KUIIKOBI peakllii, MiaJrito Toio. biuzbko
10—15 % nanuieHTiB i3 qUCiMiAeMi€0, IKi TPUITMaIOTh CTa-
TWHU, MAIOTh MPOOJIEMU 3i CKeJleTHUMU M’ si3amu [11, 23].

DAPMAKOAOrYHA OKTUBHICTb

RYR 0OyB mpeameTom KiJbKoX (hapMaKOJIOTIYHUX JI0-
CIIIKeHb 4epe3 Pi3HOMAHITHICTh HOro €THOMEIMYHOTO
BUKoOpUCTaHHS. [ocmimkeHHs: nmokasanu, mo RYR ne-
MOHCTPY€E IIMPOKUI CHEKTp Oi0JOTriYHMX BIACTUBOCTEN,
30KpeMa TinosinifeMiuHi, aHTUaTepOCKJIePOTUYHI, MpO-
TUPAKOBi, HEHPOUUTONMPOTEKTOPHI, renaTONpPOTEKTOPHI,
aHTHOCTEOIOPOTUYHI, IMyHOMOIYJIIOIOUi, IIPOTH3aIaIbHi,
AHTUTITIEPTeH3MBHI, aHTUAia0CTUYHI Ta aHTUAIUITOTeHHI
edextu. Cepen HUX TimoinigeMiuHa i aHTUATePOCKIePO-

TUYHA aKTUBHICTb € HAMOUIBII BUPAXKEHOIO 3 ypaxXyBaHHSIM
toro, mo RYR, sk BBaxkaroTh, BILIMBAa€E Ha TypOiTHICTh, aK-
TUBY€E KPOBOOOIT Ta yCyBa€ 3acTiliHi polecu y KpoBi [7].

finoAiniaemMiyHnmn edpext

lNnepninmigeMist € HACTIAKOM CydacHMX MOIeJIeil xap-
YyBaHHS i TOCUTH MIISIBOTO CITOCOOY XUTTsI. Y pe3ysbraTi
MOIIYK M00aBOK, SIKi MOXYTh 3HM3UTH PiBeHb TPUIJille-
PUIIB i XOJIeCTepUHY, 3HAUHO aKTHBi3yBaBcs. CTaTUHU BU-
KOPUCTOBYIOTBCS IIJISI YCYHEHHS 3aKYIIOPKU CyIOWH, aje y
3B 13Ky 3i 30LIbIIEHHSIM KiJIbKOCTI TTOBiIOMJIEHD IIPO iXHi
MoGiYHi e(eKTU TMPOBOAUTHLCS TOILIYK aJlbTePHATUBHUX
3aco0iB [17]. Tinoniminemiynuii moteHuiaan RYR 0yB mo-
CJIIIOBHO JIOBENEHUIN HAMiHUMU eKCIepUMEHTaTbHUMU
pe3yabTaTaMu. EKCTpakT 4epBOHOIO APiXIKOBOIO PHUCY
(RYR) € HaitepeKTUBHIIIMM HYTPULIEBTUKOM Ha PUHKY
IUTSl 3HIDKEHHST PiBHS XoJlecTepuHy. Moro edeKTHBHICTb
0e3IocepeIHbO 3aIEXKUTh Bill KiJIbKOCTI MOHakoniHy K B
ekcTpakTi Ta 103u (10 10 Mr/neHsp) [2, 24].

Jus nmepeBipku edexktuBHocTi RYR Oyio nposeneHo
KiJTbKa KITiHIYHUX BUIIpoOyBaHb. Tak, y 2015 poui meTa-
aHamiz 20 paHIOMi30BaHMX MOCHIIKEHb, 110 BKIHOYAIN
6663 malieHTiB, MPOIEMOHCTPYBAB 3HIKEHHS XOJIECTEPH -
Hy JInonpoTeiHiB HU3bkoi1 1iiibHOCTI (XC JITIHL) npu
nopiBHsHHI rpynu RYR 3 rpynmamu miane6o [25].

VY nauienris 3 nucninigemiero RYR, sikuit 3actocoBysa-
JIU SIK TETUYHY 100aBKy (4—48 MTI/KT), 3HAUHO 3HUXKYBaB
piBens TT, 3aranpHoro xonectepuny i XC JIITHIL, a Takox
MiIBUIIYBAaB PiBEHb XOJECTEPUHY JIMOMPOTEIHIB BUCOKOI
minpHocTi (XC JITIBIL) [2, 24, 26]. IllomeHHe CITOXWBaH-
Hst moHakoutiHy K 3Huxye pisenb XC JITTHI y rurazmi Ha
15—25 % nipotsirom 6—8 TIKHIB. 3BMYaiiHO, 3HIKeHHST XC
JITHILL cympoBomxyeTbest 3HmXeHHIM 3XC, aroJimo-
npoteiny B mia3Mu, MaTpUKCHMX MeTayionpoTeinas 219 i
BUCOKOUYT/IMBOro C-peakTuBHOrO Oiika. Kpim Toro, rimo-
minigemivaunii epext RYR moB’s13aHmMif 3i 3HAYHUM TTOKpa-
IIAHHSM IIBUIKOCTI IyJIbCOBOI XBWJII Ta €HAOTeiaabHOI
¢yHKIIII, sIKi € IepeBipeHUMU i1 HamiTHUMU OioMapKepaMu
crapiHHs cynuH [2]. OgHak jutst BuB4eHHs BBy RYR Ha
¢axkTopu pU3UKY U JiKyBaHHS Pi3HMX XPOHIYHHUX 3aXBO-
pIoBaHb HEOOXIiMTHI OB JOCTIIKEHHS 3 OiIbII TPUBA-
JIUM TEePiooM CIIOCTEepeKeHHsI 3a MallieHTaMM. Y TBapuH,
SIKUX TOJTyBaJIU JTIETOIO 3 BACOKUM BMICTOM XUPiB, BBEJCH-
Hsa RYR y Bursai karncyn abo BoagHux ekcrpaktiB RYR
3HauHO 3HMKyBajo piBHi TT, xonecrepuny ta JITTHIL. L
rinmosimigemiuna aktuBHiCTE RYR Oynma mpuHaiiMHi yact-
KOBO OIOCEpeAKOBaHA TMOCUJIEHOI0 EKCKPEeLi€lo KUCIUX
CTEPOJIiB i 3HUXKEHOI eKCIpecielo (haKTOpiB TPaHCKPUII-
11ii, MOB’I3aHMX i3 3aMaJieHHSIM, TaKuX SIK GaKTOp HEKPO3y
nyxamuHn anbda (TNF-a) Ta intepneiikin-6 (IL-6) [27].
OpHak MexaHi3MU [ii 111e HajeXuThb BU3HAYUTHU. [inmosmi-
mimemiuHi epektt RYR TTOSICHIOIOTHCS BUCOKMM BMiCTOM
MK i mirmenTiB [14]. ¥ nepexpecHOMYy MOABIMHOMY CJIi-
oMY IUI1ale00-KOHTPOILOBAHOMY PaHIOMi30BaHOMY KJTi-
HiYHOMY JOCJIIKEHHI KOPOTKOYACHE JIIKyBaHHS (4 THKHIi)
MoHakojiHamu (10 mT) cyTTeBO 3HIKYyBa0 piBHI 3XC, XC
JITTHIII, ane ne XC JITBILL [2].

B inmomMy mociimkeHHi, Y SIKOMY BUKOPHCTOBYBaJla-
Csl MOJIEJTb TIYPiB Ha BUCOKOXUPOBIii mieTi, BBeneHHS MK
(5—30 mr/xr) 3amxkysano piBai 3XC, TT i JITTHII y cu-
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poBaTLi KPOBi IUISIXOM IOCUJIEHHS €KCIIpecii B MediHIIi
ninonpotreinainasu Ta MPHK peuenropis JITTHIL. IMepo-
pajibHUI MPUIOM XKOBTOTO, YEPBOHOTO i TOMapaHYeBOroO
nirMeHTiB RYR Takox moMiTHO oM’ IKIITyBaB IMOPYIIEHHS
JIiMiAHOrOo OOMiHYy, ITOKpAaIlllyBaB CTaH JilliliB y CUPOBATILL
KpOBi; MpUTHiYyBaB HAKOMMWYEHHS JiIidiB y IEYiHIi Ta
cTeaTos i CIpusiB eKCKpellil hekaabHoro xojectepuny, TT
i )XOBUHHUX KUCJOT. MexaHi3Mu Ail BKJIIOYAIOTh IMiIBUILICH-
Hsa piBHs1 MPHK dapnesoinnoro X-peuentopa i PPARy
(peroxisome-proliferator-activated receptor-gamma), oc-
HOBHUX PELENTOpPiB, 110 OepyTh YIacTh y MeTa00Ii3Mi X0-
JIECTEpUHY i1 rOMeocTasi XKOBYHUX KUCIIOT [7, 14].
Hespaxaroun Ha te, mo MK mae mexaHi3Mm fii, momio-
HUIl 1O CTaTUHIB, IIOACHHE CIIOXMBaHHS Bix 3 mo 10 mMr
MoHakoJiiHy K moB’si3aHe 3 MiHiMaJIbHUMU pU3MKAMU, a
JIETKi MiaJTii CIIoCTepiraroThes JIMIIE B MALEHTIB, SKi Ta-
KOX HE MOXYTb INEePEeHOCUTU MiHiMaJbHi JO3U CTaTHUHY.
Momnakonin K, mo micturecs B RYR, € Oe3neuHoio Ta
e(eKTUBHOIO J100aBKOIO IS JTIKyBaHHSI JIETKOI i MOMipHOT
rirepxoJjiecTepruHeMii B Jrofeit 06e3 10aaTKoBUX (haKTOpiB
PU3UKY ceplieBO-CyAMHHMX 3axBopioBaHb (CC3) [2].

Bnaue npenaparis RYR
HO MeTAB60AIYHMM cuHApOoM (MC)

CreuiagbHa cepisd KOMIDIEKCHUX OOCIIIXKeHb Oyia
npucBsueHa BIuMBy rpernapartiB RYR na MC, sikuii BKJ110-
Yya€ aTepOreHHy MUCIIMiAeMil0, TimepTeH3il0, OXXKUPIiHHS i1
IHCYJIIHOPE3UCTEHTHICTh [9] i TOB’s13aHMT1 i3 TiABUILIEHUM
PU3MKOM IIyKPOBOTO AiabeTy 2-TO THUIY, HEaJlKOTOJIbHOI
xkupoBoi xBopoou neuinku (NAFLD), indapkry miokapaa
it iHcyery [28]. MC cTae Bce Oisblll MOIMPEHUM i3 T10-
KpalllaHHSIM XUTTS JIIOAEH, 110 IMOB’SI3aHO 3 IiABUILIEHUM
pusukoM CC3 i cmeptHOcTi [29]. Ha choromai MC € akTy-
aJIbHOIO TJ100aJIbHOIO TIPO0JIEMOI0 OXOPOHHU 3I0POB’ S, sIKa
IIIe JajeKa Big BUPIIIEHHS, i IIOKM 110 HE iCHYE €IMHOTO
npenapary, SIKuii 6 OgHOYACHO JIIKYBaB JEKiJibKa 3aXBO-
proBaHb a00 peryitoBaB ckiaaHi MexaHizmu MC [9]. Tomy
BaXKJIMBO BU3HAYUTH Teparlito, sika NMepelrkoakae po3BUT-
Ky MeTa0OJIiYHMX 3aXBOPIOBaHb 3 MPOGiIaKTUUHOI TOUKU
sopy [3].

Kinbka meTtaaHaniziB mokasanu, 1mo RYR e edexktus-
HUM i TOCUTH Oe3IeUYHUM IIperapaToM IS Tepartii Jucii-
mimemii [30, 31]. 3pocTae KinbKicTh A0Ka3iB, sIKi CBim4aTh
Opo AHTUAMCIIIAEMIiYHUI, OPOTUAia0ETUYHUMI, aHTU-
aTepOCKJIEPOTUYHUIA, aHTUATUTIOTCHHUI | aHTUTITIEPTEeH-
3uBHuUll epekT RYR [7]. ¥ pesynbraTi 3pocTae intepec 10
rirmore3u, mo RYR mo3uTuBHO BrummBae Ha 300pOB’SI IIpU
MC i iioro HeCpUSITIIMBUX KJIiHIYHUX MPOSTBaX.

Bnaue npenapamie RYR na cmepmuicmo i MACE. J1Bi po-
00T, 1110 BKJItoYaiu 3297 yyacHUKIB, CBiIuaTh Mpo Mo3u-
TuBHUH BIIMB RYR 111010 CMEpTHOCTI, a TpU AOCTiIKEHHS
3 3360 yyacHMKIB MOBIZOMUJIN PO HOTO TepareBTUIHUIA
BruiuB Ha MACE (major adverse cardiovascular events —
cepito3Hi TMOOIYHI cepleBo-cyauHHI moxii). [Ipemapatu
RYR BiporinHo 3HMXKYBaJIM CMEPTHICTb MTOPIiBHSIHO 3 KOH-
TPOJILHOIO Tpymolo [5].

Bnaue npenapamie RYR na ¢paxmopu pusuxy MC (FPG,
HbAlIc, HOMA-IR ma ISI). Y necatu gocnigxeHHsX (646
YJYaCHMKIB) TTOBiIOMJISLIM Mpo TepaneBTu4Hi edhekTu RYR
Ha FPG (fasting plasma glucose — riroko3a ria3Mu HaTIIIe ).

IMpenaparn RYR 3HauHO 3HMKYyBanu piseHb FPG nopis-
HSIHO 3 KOHTpOJIbHOIO rpynow. Cepen OOCTiIKeHb Oyia
BUCOKA F€TEPOTEHHICTh, TOMY TTPOBOMBCS aHAI3 MiArpyTI.
[Tpenapatu RYR cyrreBo 3HMKYyBanu piseHb FPG y marii-
€HTiB BikoM Bix 40 go 50 pokiB 3 OLIbII MOMITHUMU e(eK-
TaMU i HU3bKOIO TETEPOTCHHICTIO, TO/I SIK iHIII MiArpymnu
MaJIi BUIILY TeTepOoreHHicTh. [1’Th 1oCaimKeHb, 1110 BKIIO-
yanu 392 yyacHUKIB, TMOKa3aJd TepareBTUYHUI BIUIUB
RYR Ha piBeHb rikoBaHoro remoriob6iny (HbAlc) —
3HIKeHHs piBHSI HbAlc TTOpiBHSIHO 3 KOHTPOJIBHOIO TPY-
roro. [IBa mociimKkeHHs 3a ydacTio 102 y9acHUKIB CBiTJaTh
mnpo tepaneBTUYHI edekTu moao HOMA-IR (homeostasis
model of assessment insulin resistance — romMeocrasHa MO-
JIeJb OLIHKM iHCYJIHOPE3MCTEHTHOCTI), a B iHIIMX IBOX
IOCTIIKEHHX 3a yJacTio 114 yJacHMKIB IPOIEeMOHCTPY-
Basu TepaneBTU4HI edexktn momo ISI (insulin sensitivity
index — iHAeKC 4yTAUBOCTI 10 iHcyniny). [Ipemapatu RYR
sHxyBasin HOMA-IR, ane He 30inbinyBanu ISI mopiBHsi-
HO 3 KOHTPOJILHOIO IpyIIolo [5].

ITlapamempu ainionoeo npoginro (3XC, TT, XC JIITHII] i
XC JITIBII]). ABanusiTh TpU JOCHTIIXKEHHS, 1110 BKJIOYAIN
5084 yyacHuKiB, cBimuaTh mpo TepaneBTUYHI epektt RYR
mono 3XC, 26 mocmimKeHb, 10 BKIoYaan 5234 yyacHu-
KiB, — momao TT, 16 mocnimkeHs, 1110 BKIodaau 4391 yyac-
Huka, — mono JITTHII, i 19 BunpoOyBaHb, 1110 BKJIIOYA-
10Th 4653 yyacHukiB, — 1momo JITIBILL. IIpenapatn RYR
sHmkyBanu piBHi 3XC, TI' i XC JIITHII i miguiyBanmm
piBeHb XC JITTBLL nmopiBHSIHO 3 KOHTPOJBHOIO TI'PYMOM0.
Cepen nocinipkenb 3XC, TI, XC JIITHIL i XC JITIBILL
Oy/ia BimMiueHa TeTepOreHHiCTb, TOMY OyJO TIPOBEIECHO
a”aniz miarpyn. Ilpemapatu RYR BiporimHo 3HMXXyBaau
piBHi 3XC y nauieHTiB 40—50-pigHOro BiKy 3 OLIbII ITOMIT-
HUMHU e(heKTaMU i HU3bKOIO TeTePOreHHICTIO, TO/Ii SIK iHIII
ITiArpyIIM MaJIi BUCOKY FreTepOreHHiCTh. MeTaperpeciiiHuii
aHaJli3 MoKas3as, 1110 Bik 0yB 3HaYHUM Mozaepatopom 3XC.
Takox CyTTEBO 3HMKYBaBCSI piBEHb TPULIILEPUIIB 3 OiTb-
III0I0 YaCTKOIO KiHOK (9oyoBikY : XiHKK = 1 : 1,5). Kpim
toro, npernapati RYR cyrreBo 3HmkyBanu pisni 3XC, TT,
JITHILL i migBumyBanmu pisens JITIBII mpu tpuBanocTi
JIIKyBaHHS TIoHa# 12 MicsiiB 3 nmoMipHUMM edekTamu it
HU3bKOIO FeTePOTreHHICTIO [5].

Tlapamempu apmepianvhoeo mucky. JIBa BUTIpoOyBaHHS,
110 BKJIIOYAJIM HEBEJIMKY 3a po3MipoM BuOipky (208 yyac-
HUKIB), cBimuaTh mmpo tepaneBTuuHi epektu RYR Ha MAP
(mean arterial pressure — cepefHiil apTepiaibHUIl TUCK).
IIpenapatu RYR 3HumxyBanu piBeHb MAP mopiBHsIHO 3
KOHTPOJIBHOIO TPYyMo0. Y YOTUPbOX MOCHIKEHHSIX, 110
BKJTIOYAIM 2952 yyacHMKiB, MOBIIOMJISUIM MPO HOTO Te-
paneBTuHMi BB Ha SBP (systolic blood pressure —
CUCTOJIIYHMIA aprepianbHUil THCK) i DBP (diastolic blood
pressure — giacToliuHU apTepianbHuil TUCK). [Ipenapatu
RYR cyrreBo 3nuxyBanu piseHb SBP i piseHs DBP y ma-
uieHTiB BikoM Bix 60 mo 70 pokis. Takox RYR 3HMXKyBaB
piBeas SBP i DBP npotsarom nikyBaHHs 10 3 micsiiB. Bim-
MiYa€ThCs, IO MOPIBHIHO 3 iHIIMMU TilTOJiITiAeMiYHUMU
npenapatamu RYR Giibln momiTHO 3HMKYBaB piBeHb SBP
i DBP [32, 33].

Kniniuni nepesacu ma mexauiam NOKpauianHs 0ioxXimitHux
nokasuukie npu MC. TlapameTpu piBHSI TJIFOKO3U B KPOBI
noB’si3aHi 3 giadberoM. HelogaBHi 3araibHOHAIiOHAIBHI
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eMiJIeMiOoJIOTiUHI 1aHi MoKa3alu, 110 MiABUIICHUI piBeHb
oKo3u B KpoBi minsuiye pusuk CC3 [34]; koxHe mif-
pumeHHs HbAlc Ha 1 %, HesaleXHO Bi cTaTycy aiabery,
MOoB’s13aHe 13 30UIBIIEHHSIM PU3UKY iHMapKTy MioKapma
Ha 18 % [35]; HOMA-IR MO3UTUBHO KOPEJIOE 3 PUSUKOM
CC3 [36]. ¥V umux MeTaaHali3ax BUSBIEHO, IO MIperapaTu
RYR 3HauHo 3Hmxy0Th piBHi FPG, HbAlc i HOMA-IR,
1110 BKa3y€ Ha MEepCIeKTUBY 1X 3aCTOCYBAHHS JJIs JIiKyBaH-
Hea giadety i CC3. I[TonepenHi mociimKeHHS IToKa3aln, 110
RYR Moxe cTumysioBaTi MycKapvHOBI peuentopu M, y
KJIITMHAX TiAIUTYHKOBOI 3a7103U 1 MOCWJIIOBATHU BUBLIb-
HEHHS iHCYJIiHY, 3HIKYIOUM PiBEHb IJIIOKO3M B IUIa3Mi, a
TaKOX MPUTHIYYIOTh CEHECIIEHIIiI0 MPOaHTiOTeHHUX KJTi-
THWH i OKUCHIOBAJIbHUIA CTpEC, CIIPUYUHEHI BUCOKUM BMiC-
TOM IJIIOKO3M, TUM CaMMM 3MEHILYIOUM CYAMHHI YCKJIaa-
HeHHs miabety [37]. Lle MoxXe 9acTKOBO MOSICHIOBATHCS
MOKpallaHHSIM MOKa3HMKIB IJIIOKO3U B KPOBi MiCHs JIiKy-
BaHHs nperaparamu RYR.

ITpodini ninigiB KpoBi BigirpaloTh BUpIlIaIbHY POJb Y
arepockiiepotuuHux CC3. IlepexpecHe OOCTiIKeHHs aia-
0eTy 2-TO TUIY BUSBWIO, IO HIDKYMiI piBeHb TI moB’s-
3aHMi 3i 3HMXKEeHHSIM pu3uky CC3 y KOpOTKOCTPOKOBIit
nepcrekTusi [38]. CmepTHICTS i 3axBopioBaHicTh Big CC3
3HMKYBAJIMCh 3aBISIKW TIEPBUHHIN i BTOpUHHIN mpodi-
JIaKTULII Yyepe3 Jiliq03HMXKYBaJIbHY Teparlilo, siKa BIUIMBA€E
Ha XC JITTHII. Antuniadetnyni dyukiii JITIBLL pearti-
3yIOTbCS IUISIXOM ITABUIIEHHS YYTJIMBOCTI IO iHCYJiHY
i dyskuii B-xrituH [39]. 3rigHO 3 pe3yabraTaMu IOCTi-
mkeHb, 3HmkeHHs1 3XC, TT, XC JIITHII i migBuieHHS
XC JIIBI, iMmoBipHO, € KIHIYHO 3HAYYIIVUMM ST TI0-
KpalllaHHsI MeTaboJ1i3My TJTI0KO3M Ta JiMidiB, a MOTIM i 115
3HMKEHHS pU3HKY ileMmiuHoi xBopoou cepist (IXC).

Bucokuii KpoB’ssHUIT TUCK MOXe TIPU3BECTH 0 Ceplie-
BO1 HEAOCTATHOCTI, iH(MapPKTy, iHCYJIbTY I 3aXBOPIOBAaHHS
Hupok [40], a MAP € mpeaukTopoM CMEpPTHOCTI Bim ycix
npuuuH i CC3 cepen el cepelHbOrO i JITHHOTO BiKY
[41]. IIpenapatu RYR BiporigHo 3HMKyBanu pieHb MAP
10 3,79 MM PT.CT., @ TaKOX 3HMXKYBau pieHb SBP i DBP y
maiieHTiB Bikom 60—70 pokKiB i Mpy TPUBAJIOCTI JIIKyBaHHS
1o 3 micauiB. Kpim Toro, mmorepeaHi JOCTiIKEHHS ToKa3a-
u, 1o RYR Moxe 3MeHIINUTH XXOPCTKICTh apTepiid, eH10-
TeJliaJbHy TUCOYHKIIIO i 3amajeHHs IUISIXOM CIIPUSTHHS i
cTabinizauii excrnpecii eHAoTe iaJbHOI CUHTA3M OKCHUIY
azoty (eNOS) [1, 9]. Mexani3m nii RYR 1ono 3Hv>xeHHs
apTepiabHOTO TUCKY MOXKe OyTM 3yMOBJIEHUI MOKpaIllaH-
HSIM eHI0Te liaIbHOI AMC(YHKILIT i 3HYDKEHHSIM 3aIiajJeHHS.

o 1poro yacy HYTPUIEBTUKU BUKOPUCTOBYBATUCS
st npodinakruku CC3. Sk 3a3HaYeHO B TOKYMEHTaX,
OiAroToBAeHUX MiXXHApOAHOIO IPYIOI0 €KCIIePTIiB 3 Jilli-
niB (ILEP), romoBHUM YMHOM JOCHiTHUKHU 30CEpelKyBa-
JICh Ha 3HMXKEHHI piBHS JiMiAiB. AK rimominmiaeMiuyHi Hy-
TpulleBTUKHU, ipeniapati RYR Bigirpatots BaxjinBy posib y
3HMKeHHI pu3uky CC3, noB’si3aHux i3 3anajacHHsIM [42].
HemonaBHi nocnimkeHHs noka3anu, 1110 RYR MoxyTs Bu-
KOPUCTOBYBATH TAlIiEHTH i3 CEPIIEBO-CYTMHHUM PU3UKOM,
SIKi He JOCSIIM LiIboBOro piBHs xojectepuny JITTHILL,
ajie 111e He TpuiitmMaloTh a0 He TepeHOoCsTh cTaTuHU [43].
byno noseneno, mo RYR 3HMXye B KpoBi piBHi IIyKpy, XO-
JIECTEPUHY, KOHTPOJIIOE BUCOKUM KPOB’SIHUI THUCK i TIpU-
rHiuye 3amnajgeHHd [17]. OTke, i pe3y/JIbraTy BKa3ylOTh Ha

te, mo RYR moxe 3actocoByBatuch mjist JjlikyBaHHsT MC
i mokpairyBaTu mnporHo3 CC3. OcTaHHi AaHi BUSIBUIA
HU3bKY ITOIIMPEHICTD MependavyBaHUX IMTOOIYHIX e(PEKTIB,
noB’si3aHuX i3 RYR [44], minTBepaunu iforo Gesmnexy ajist
MMalli€HTIB 3 TillepX0oJIeCTePUHEMI€EIO, HaBiTh y IMAIIEHTIB 3
HeIIepeHOCHUMICTIO CTaTUHIB |1, 45].

[NonepenHi nocaimKeHHs MOKa3alu, 1110 TioiiaeMid-
Huit epexkt RYR He 3anexaB Bin BiKy UM CTaTi TMalli€HTIB.
IIpore anani3 miarpyn nokasas, 1o npenapati RYR cyt-
teBo 3HKyBanm piBHI FPG, 3XC i TT y mauieHTiB Bikom
40—50 poxkiB, SBP i DBP y marienTiB Bikom 60—70 pokiB i
TT y XiHOK i3 6isb1lI TOMITHUM eekToM. Lle cBiquuTh, 1110
npernapaty RYR MoXyTh MaTu TepaneBTUYHI repeBaru B
LUX Iomysisix. Pi3Hi pe3yabTaTu 111010 BiKy i cTaTi MO-
XKyTb OyTU TOB’sI3aHi 3 Oa3aIbHUM METa00JIi3MOM, CYIMH-
HOIO AUC(MYHKINE i CTaTeBUMU BiIMiHHOCTSIMU B MeTa-
ooumismi TT. [TonepenaHi podboTu mokas3aju, 1o 0a3aabHU
MeTa00J1i3M OYB 3HAYHO BUILIKMM Y cepenHboMy Billi (40—50
POKiB) MOPiBHSAHO 3 rpymoio 60—70 pokiB. ApTepialbHuit
TUCK Ma€ 3pOCTAIOUMI TTOZUTUBHUI 3B’S130K i3 CYAMHHOIO
IUCMYHKLIE 1 XKOPCTKICTIO CYIMH i3 BIKOM, XXiHKM MalOTh
kpammii kiaipeHc TT, a ecrporeH 3HmKye piBeHb TI 0e3-
TmocepeaHbo B revini [5, 46]. Otxe, npemapatn RYR mo-
JKYTh MaTW KpalllMil BIUIMB Ha PiBEHb [JIIOKO3U B KPOBi Ta
JIIMiIB KPOBIi B JIOJEH CEPETHBOTO BiKY LLIJISIXOM PETYJISIil
GazajbHOro MeTabosizMy, kpaiie BriuBat Ha SBP i DBP
y JIIO[Iei TTOXWJIOTO BiKy IIISIXOM MOCIA0JICHHST CYIMHHOI
nuCchYHKIIT i JKOPCTKOCTI apTepiil, a TaKOX Kpallle BILIA-
Batu Ha TT y >KiHOK 3aBOsSIK1 KpallloMy KJlipeHcy [5].

JaHi JoCHimKeHHS ToKa3ajiu, IO KOPOTKOTpPUBAje
JikyBaHHs nipenapataMu RYR Moxke OyTu KOpucHUM ISt
3HIDKCHHSI apTepiaibHOro THCKY. IHIIi maHi cBimyaTh, 110
HyTpulleBTUKM (OepOeprH, RYR, mosiko3aHos) 3HauHO
sHKyBanu piBHi 3XC, JITTHII i HOMA-IR micas 12-mi-
CSIYHOTO JIIKyBaHHs. ¥ MiArpyroBOMy aHaJli3i LIbOTO JT0CJTi-
mkeHHs1 npenapaty RYR paBanu HeBenuke, ajie 3HauHe
nokpamanxsg 3XC, T, JIITHILL i JITIBII mpu TpuBazocTi
BTpyuYaHHs > 12 Mics1iB i3 HU3bKOIO T€TEPOreHHICTIO, 1110
Hamayso Oinbllle JOKa3iB Ha KOPUCTh TOBIOTPUBAJIOIO BH-
kopuctaHHsT RYR 11 3HM>KeHHS JIinigiB Kposi [5].

IMokazano, mo RYR mtoc Tpaguiiiina Tepamist epex-
tuBHile 3HvxyBaiu pisHi 3XC, JITTHILL i SBP nopiBHsiHO
3i 3BU4aiiHo0 Teparnieto, a piBHi 3XC i JITTHII[ — nopis-
HSIHO 3 TU1ale0o IUIIoC TpaauliiiiHa Tepamis, Tomi sk RYR
paszowm 3i ctatuHamu 3HwXKyBaiau piBHi 3XC, TT, JITTHIL,
SBP i DBP nopiBusino 3i cratunamu [30]. Kpim TorO,
npernapaty RYR mitoc TpanuiiiiiHa tepariisi He TUTbKUA
suuxyBaiu piBHi FPG, HbAlc, 3XC, TT i JITTHILI, ane
i migBuiryBaau piseHs JITIBIL mopiBHSAHO 3i 3BUYaitHOIO
Tepariero.

Otke, y pe3yJbTaTi aHajiizy Oyau 3poOJieHi HamiiiHi i
MOCJIiIOBHI BUCHOBKM TIpO Te, 110 rnpernapaty RYR Bruiu-
BaloTh Ha (hakTopu pu3uky MC. Jlokasu CBiauaTh, 1110 Ipe-
mapati RYR cyrreBo 3HMKYyI0TE 9acToTy cMepti Ta MACE
npu MC i moKpauryoTh piBeHb IJIIOKO3U B KPOBI, JiMinHUI
npodiab i aprepiaibHUI TUCK. Y JTOBrOCTPOKOBIill mep-
criektuBi npernapatyi RYR MoXyTh MoOKpamuTu KJIiHiYHi
KiHIIeBi MOKa3HUKHU, 3al00irTH MeTabOJiYHUM 3aXBOPIO-
BaHHAM i 3HM3UTU pu3uK IXC. OgHak yepe3 HeOTHOPII-
HICTb JOCJIIKEHb ONepXKaHi pe3yJbTaTh CJlif OLiHIOBATU
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3 O0epexXHICTIo, a IJid HaJaHHS OiUTbII MEPEeKOHJIMBUX
nokasiB RYR motpiOHi m1onaTKoOBi BUCOKOSIKICHI KITiHIUHI
nocmimkeHHs ripu JikyBaHHi MC. Lli pe3yabratu cBimyaTh
npo Te, mo npenapata RYR ciim 6patu mo yBaru st mpo-
dinaktuku it 1ikyBanHsa MC depe3 iX CIpUSTIUBUIA BIUTUB
Ha YuCeHHi (aKTOpY PU3UKY TiMepriaikeMil, TUCIiriaemil
i rinmepTeH3il i iX NpuHATHUI TTPOdiab Oe3MeKu.

Ortxe, npenapati RYR MoxXyTh OyTH e(peKTUBHUM 3a-
co0OM JIiKyBaHHSI — 3MEHIIYIOTh (pakTopu pu3nky MC i
3arobiratoTh nporpecyBanHio CC3 [5].

OXXUPiHHS

OXMpiHHSA BU3HAYAETHCS IK HAUIUILIOK 017101 XKMPOBOiL
TKaHWHM, 1110 OB’ SI3aHU I 3 BULLIUM PU3UKOM PO3BUTKY Jli-
abeTy i ceplieBO-CYAMHHMX 3aXBoploBaHb. byjio mokasaHo,
o RYR BruiuBae Ha oXupiHHs. Y Mulieil Ha J€Ti 3 BU-
COKMM BMicToM 3kupy BBeneHHsT RYR (y mosi 4—20 r/kr)
3HAYHO 3HUXYBAJIO Bary ¥ macy >XMpOBOI TKaHWHMU, 11O
CYIPOBOKYBAJIOCSI 3MEHIIEHHSIM  KiJIbKOCTI  >KMPOBUX
kiituH. Edextn RYR 11010 oXxupiHHsS B OCHOBHOMY €
MOXiTHUMU BiJl JIIMOJITUYHOI aKTUBHOCTI 1 IMOMipHOTO
3HMKeHH anetuTy. Ha kiritnHax 3T3-L1 6yno npogeMoH-
cTpoBaHoO, 10 eKcTpakTu RYR mpurniuyiots mpodigepa-
1ito i nudepeHIIiroBaHHS MIPeagunouTiB, a 11e, MOXJIMBO,
MPUTHIYY€E YTBOPEHHS HOBUX aIMITOLIMTIB a00 rinepIruiasito
B XXMPOBiil TKaHWHI. HemomikoM 11b0r0 mociimkeHHs Oyia
Bucoka 103a RYR, ska oomexxyBasia KJliHiuHe 3aCTOCYBaH-
Ha RYR nmis mikyBaHHs oxxupinss [7].

BupuenHs1 BriuBy RYR i mirMeHTiB Ha nimiau Kpo-
Bi, KUIIKOBY (QJIOpPY 1 TPAHCKPUIITOM MEYiHKM HAa MOIETi
rinepJimineMii mypiB Mmokasajao, 110 TMOPIiBHSIHO 3 KOH-
TPOJILHOIO TPYMNOIO IIBUAKICTb 3pOCTAHHS Baru, CIIiBBimI-
HOIIIEHHSI MacW TE4YiHKM, CIiBBiIHOIIEHHS Macu HUPOK,
CHiBBiIHOIIIEHHST MAaCH CEJI€3iHKU i CTiBBiAHOILIEHHST MaCKh
xkupy mrypiB y rpyni RYR Oynu 3HauHo 3HmKeHi. JIikyBaH-
Hs1 RYR cyrTeBo 3HMXYye cupoBaTkoBi piBHi 3XC, TI'i XC
JIITHIILL, 1o BruiMBa€ Ha 3HUXKEHHSI PiBHSI JIiMiiB KPOBi.

Orxe, KOMOIHOBaHMIA aHaJIi3 TPAHCKPUIITOMY i1 MeTa-
6os0My nokasas, o RYR i neski nirMeHTH MOXYTb MO-
KpalllyBaTy MeTa0o0J1i3M JIMiAiB y IIypiB, peryaodn 0io-
CUHTE3 CTEPOiTHUX TOPMOHIB, METa0OJIi3M IJIiLIepOTiMiIiB
i IIIX MeTaboi3My apaximoHoBoi kuciaoTu. Kpim Toro,
RYR 3 mirmeHTaMM TaKoX XapaKTepu3yIOThCsl YHIKAJIbHUM
CcrnocoboM peryyroBaHHs JiMifiB KpoBsi [47].

MpoTnAia6eTYHA AKTUBHICTb

HiabeT HaOyBae MaciTabiB eminemii B yChbOMY CBITi.
IlepcneKTUBHUM ITiIXOA0M A0 KOHTPOJIIO TiMepriikeMii Ta
MOM SIKILIEHHSI J1ia0eTy € He 3aJIeXHICTh Bill JIiKiB, a di€eTa
[17]. ¥ 3B’sa3Ky 3 uuM pocaimkyBanu edektT RYR, BBeneH-
Hs1 sskoro (50—350 Mmr/kr) 1rypam i3 CTpenTo30TOLNH-iH-
JYKOBAaHUM J1ia0eTOM TPOTSITOM 2 THXKHIB ITOMITHO i J0-
303aJI€XKHO 3HIKYBAJIO PiBEeHb ITI0OKO3HU B IUIa3Mi, yCyBajao
rinepdarito i 3HXKyBano pisenb MPHK dochoenomnmipy-
BaTKapOOKCHKiHa3M B IeviHui. Lle cBimuuTh mpo Te, 110
RYR 3H1KYE ¥ 1IypiB 3 HiaGeTOM INIIOKOHEOTeHE3 Y TIeUiH-
11i Ta piBeHb IT0K03M B 1a3Mi. [TokazaHo, 1o RYR cripu-
sIE BUBUIbHEHHIO alleTUJIXOJIiHY 3 HEpPBOBUX 3aKiHUYEHD,
1110, Y CBOIO YEPTY, CTUMYJIIOE MYCKapUHOBI petientopu M,
Yy KJIITUHAX MiILITYHKOBOI 31031 1 MOCUJTIOE BUBLIbHEH-

Hs 1HCYJIiHY, 3HMXKYIOUM pPiBe€Hb IJIIOKO3M B ILI1a3Mi [48].
Beenennst RYR (300 mr/kr) giabeTMHuHUM MUIIIAM MPOTSI-
roM 8 TVKHIB 3HaYHO 3HMKYBAJIO PiBEHb TTIOKO3UM B KPOBi
HUISIXOM TOKpPAIIaHHSI TOJEPAHTHOCTI O TJIIOKO3M i ce-
Kpellil iHCYJIiHY, 3aXUIaJ0 OCTPiBILI Bil TimepriikeMiqyHO-
ro MOIIKOMXKEHHS ¥ IMIPUTHIYYBaJIOo €KCIPECii0 KIIIOYOBUX
(hakTOpiB OKMCHIOBAJILHOTO cTpecy, BKiItouHO 3 8-OHAG
(8-Hydroxyguanosine), 4-HNE (4-hydroxy-2-nonenal) i
gp91rx (NADPH oxidase 2). Lle Bka3dye Ha Te, 110 BIUTMB
RYR Ha okMCcHIOBaJIbHUMIA CTpeC MOXe MPUHAKMHI YaCTKO-
BO TMTOSICHUTH TIOKpAIIeHy CeKPellilo iHCY TiHy TaHKpeaThy -
HUMM OCTPIiBUSMU Tpu 1iabeTi [49].

Takox xoropty, ska BkiIwodana 34 504 ocobu BikoM
20 poxkiB i crapie, ski npuiiMmain RYR, nopiBHoBanu 3
koroproto 34 504 nopocaux nauieHTiB, BiliOpaHMX 3a Bij-
MOBITHMMM BIiKOM 1 CTaTTIO, SIKi MPUIIMAaIN JIOBACTaTHH.
OOuaBI KOTOPTU HE Maju 1iabeTy 1o Tpuitomy JiikiB. Yac-
tota miabety mis koroptu RYR i xoroptu noBacratuny
craHoBwia 1,01 i 2,59 nHa 100 noauHO-pOKiB BilMOBIiIHO.
OTxe, € UMOBIpHICTh TOTO, 110 JIIOAU, SIKi 3aCTOCOBYBaJIU
RYR, MOxXyTh MaTH MEHILNII pU3NK PO3BUTKY iadeTy mo-
PiBHSIHO 3 KOTOPTOIO JIOBACTaTMHY. X0ua Teparlisl cTaTuHa-
MU BBaXKa€ThCsI BIMTHOCHO Oe3MeYHMM i JoOpe MepeHOCH-
MUM METOAOM e(EeKTUBHOTO IMOKpaIlaHHS PiBHS JIMiIiB y
KPOBi Ta 3MEHIIIEHHS CepLIeBO-CyAMHHUX TMOIil, TPX MeTa-
aHaJli3u PaHAOMi30BaHUX i KOTOPTHUX JOCIiIXKEHb MOKa-
31U, 1110 Teparisi CTaTUHAMMU JIEILIO MiABUIIYE PU3UK YIIep-
1IIe BUHUKJIOTO miabdety [48]. OgHaK meTaJbHUX KIiHIYHUX
BUITPOOYBaHb i3 3actocyBaHHsIM RYR He mpoBoauocs, i
11Ie He Bimomo, gKi XimMiuHi ckiaagoBi RYR BigmosiganbHi 3a
MPOTUIia0eTUYHY [0,

Kom6iHaliist HyTpuLeBTUKIB, 1110 MicTuaa 10 Mr/T Mo-
Hakousiny K, 165 Mxr/T xpomy i 300 Mr/T ripkoro rap0y3a,
BUKOPUCTOBYBalIACh [JIsI 8-TUKHEBOTO MI€ETUYHOTO JIiKYy-
BaHHS Nia0eTUYHMX CUHAPOMIB (BKJIIOUHO 3 TiMeprJiKe-
Mi€lo, Tinepdariero, Moiypi€lo, IIIOKO3Ypi€lo, albOyMi-
HYpi€I0 i HEMEPEHOCUMICTIO III0K03M). Taki MOKa3HUKMU,
SIK 3HIDKCHHS iHCYNiHY I IABUINEHHS IIIOKAarOHy B CH-
poBaTLi KpPOBi Ta MaHKpPEaTUYHUX OCTPIBLISIX, MOKpAIILy-
BaJICh HYTPULIEBTUKAMU 3ajeXHO Bim mo3u. Kpim Toro,
JN00aBKM 3MEHINYBAIX AeAudepeHLialilo B-KIiTuH, Mpo
IO CBiMUUTH 3HMXKEHHSI MapKepa naeavdepeHuiariii (Al-
dhla3 — Aldehyde Dehydrogenase 1 Family Member A3)
i 30UIBIIEHHSI eKCIIpecii TeHiB i (haKTopiB TpaHCKPUIILIII,
xapakTtepHux 1t B-kiituH (Insl, Ins2, FOXO1 (Forkhead
Box Protein O1) i NKX6.1 (NK6 Homeobox 1)), a Takox
simepHoi Jokamizanii NKX6.1 y maHKpeaTHdHUX OCTPIiBLISIX
MOPiBHSIHO 3 KOHTPOJILHOIO TPYIoi0. JLoCHimHUKY AiAILINT
BHMCHOBKY, 1110 TOeTHAHHSA Monascus purpureus, Momordica
charantia i XxpoMy MOXHa BUKOPUCTOBYBATH SIK JTOTIOMiX-
HU 3aci0 1S JiKyBaHHS miabeTy 2-TO TUIY M 3aTpUM-
KW TIPOTpPEeCYyBaHHsI 3aXBOPIOBAHHS IUISIXOM MiITPUMKU
dynxuii B-xmitun [50].

MexaHi3Mu 3HUXKEHHSI PU3UKY BUHUKHEHHS IIyKpO-
BOro AiabeTy B Malli€HTIB, sIKi 3acTocoByBaJM RYR, moci
HeBioMi. MoOXJIMBO, 1O JIOAM 3 Tinepiinigemiero, sKi
obupawTh peuenty RYR, MoxyTh MaTu Kpaili 3HaHHS,
CTaBJIEHHSI W MPaKTUKYy MIOAO0 TPOMIaKTUKKM 3aXBOPIO-
BaHb i 3MilIHeHHST 310poB’s1. Lli akTopu MOXKYTb CIIPUSITU
3HIKEHHIO 3aXBOploBaHOCTI Ha miadet. Kpim Toro, RYR
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OyB e(peKTUBHUM IIPOTHU IIOB’SI3aHOTO 3 OXUPIHHIM 3ara-
JIEHHsI, pe3UCTeHTHOCTI 10 iHCcyniHy Ta NAFLD y mumeit
He3aJieXkHo Bin piBHS MoHakoutiHy K [51].

AHTUATEPOCKAEPOTUYHA AKTUBHICTb

IHriOyBaHHS CMHTE3Y X0JeCTepUHY € e(DEKTUBHUM IS
MEepBUHHOI Ta BTOPMHHOI MPOQiTaKTUKKU aTEPOCKIEPOTUY -
HUX 3axBoploBaHb. ExcrnepumeHTalbHi OOCTIIXKEHHS Ha
TBapUHAX i KIITUMHHUX MOJIEJISIX MOKa3aiu, 1110 eKCTPaKTH
RYR (Xuezhikang — XZK) MaiTh aHTMATepOCKICPOTHUY-
Hy mito. BctraHoBeHO, 1110 BOCBMUTIKHEBE BBeneHHI XZ K
(600—1200 mr/kr) mumam C57BL/6 3Ha4HO i 10303a/1eXK-
HO TMIPUTHIYYE MPOrpecyBaHHsI BPa3UBUX OJISIIIOK, 3MEH-
1Iy€e TI0ILy OJISIIOK i MPUTHIYYE TOMIKOIXKEHHSI €HJI0-
MJ1Ia3MaTUYHOTO PEeTUKYIyMy [52]. B iHIoMy mociimkeHHi
3a y4acTIO aTepOCKJIEPOTUYHUX IIIyPiB Ha JI€TI 3 BUCOKUM
BMICTOM XoJiecTepuHy TepopaibHe BBeneHHs RYR y nosi
120 Mr/Kr 3Ha4YHO 3MEHIIYBaJIO PO3Mip OJISIIIKMU, cTabOiJIi-
3yBaJIO OJISAIIKY, 3aXUIAJIO €HAOTEeii i 3SMEHIITYBaJIO KiJlb-
KiCTh JIIMiIHUX Kpameib i KOHKPEMEHTIB XOJEeCTEpUHY, a
TaKOX 3HIXKyBaslo piBHI C-peakTMBHOTO OiIka BHCOKOIL
gytmuBocti (Hs-CRP), IL-6 i TNF-q, 1o cBimuuth mpo
Te, 110 aHTUAaTepockiepoTnyHa akTMBHiICTH RYR moxe
OyTM MOB’si3aHa i3 3aMaJbHUMU CUTHAIBHUMU HUISIXaMU
[53]. BBeneHHsa BomHUX i eTaHOJIBHMX eKCTpakTiB RYR
N0 iHKYOOBaHMX 3 TOMOIIMCTEIHOM KJIITWH TJaIKUX M SI-
3iB aoptu moanuu (HASMC) (1—160 MKIr/MiI) MpOTSIToM
24 ronuH 3HMXYyBao ekcnpecito TNF-a-iHTykoBaHUX Me-
tanonporeiHaz (MMP-2 i MMP-9). Lle Takox 3HUXyBaJIO
akTuBaiio ssmepHoro ¢axkropa kB (NF-«B) i yrBopeHHs
BHYTPIIIHBOKJIITUHHUX aKTUBHUX (opM KucHio (ADK),
MiATBEPIKXYI0UM AYMKY Ipo Te, 110 RYR moxe matu moTeH-
1iiiHe 3aCTOCYBaHHS B JIiKyBaHHi aTepocKiiepo3y. Bpaxosy-
104U 3HaUYHe 3HMKeHHs xkuTtTe3natrHocti HASMC, inky6o-
BaHUX 3 BUCOKMMM KoHIeHTpaiissMu RYR (160 Mkr/mi),
CJIiZl 3BEpHYTH yBary Ha MOXJIMBI IMOOIYHi e(heKTH MpU KJTi-
HIYHOMY 3aCTOCyBaHHi [7].

OcTaHHIMM pOKaMU BUCJIOBIFOETHCS TIPUITYILICHHS, 1110
aHTHUCKJIEPOTUYHA [disl CTAaTUHIB IOB’s3aHa HE TiIbKU 3 iX
rinoninineMiyHuM edekToM, aje i 3 6e3mocepeIHiM BILIU -
BOM Ha cyauHU. OCTaHHE CNpUSIE MOKpaAIlaHHIO (PYHKIIT
EHIIOTeJli10, TPUTHIYEHHIO 3afajJibHOTO TPOLECY, 3MEH-
IIEHHI0 aTePOCKIEPOTUYHUX OJISIIIOK, 3HUKEHHIO TPOM-
OOYTBOpeHHs. Y IUX 3MiHax, 3a €KCIePUMEHTAIbHUMU
JaHUMU, OEPYTh Y9acCTh OUTBIIICTD IPOIIECiB: MPUTHIYSHHS
Mmirpaiiii i mpoidepalii MiouUTiB apTepiii, picT MOHOLIM-
TiB/MaKpodariB i 3MEeHIIIEHHSI HAKOTTMYEHHST B HUX XOJIe-
CTepUHY, MiABUILIEHHS] YTBOPEHHSI B eHaoTesii NO-cuHTe-
Ta3u, IPUTHIYeHHS IPOAYKIIil eHaoTeminy-1 [7].

IHPapKT MioKapAQ

CeplieBO-CyIMHHI 3aXBOPIOBAHHS, BKIJIIOYHO 3 liepe-
OpOBACKYISIPHUMU 3aXBOPIOBAHHSIMH, iIIEMIiYHOIO XBOPO-
0010 ceplls i 3aXBOPIOBaHHSIMU TepudepuyHUX apTepii,
€ OCHOBHHUM TsrapeM 3axBoploBaHb y cBiTi. IlomepenHi
NMOCIIIKEHHST TIOKa3alid, 110 JesKi XapyoBi ¢akTopu,
TaKi K CIOXUBAHHSI BEJMKOI KiJIbKOCTI HaTpilo Ta dieTa
3 BUCOKMM BMIiCTOM KUpY, ITOB’sI3aHi 3 BUIIUM PU3UKOM
CC3. laHi gochikeHb CBim4aTh Mpo Te, 110 HUXYIUN pi-
BEHb XOJIECTEPUHY B KPOBi 3HMXXYE PU3UK CEPHO3HUX CY-

IUHHMX Tomiit, a Hvkui piBHi XC JITTHIII acowirooTbest
3i 3HMZKEHHSIM 9aCTOTY BEJIMKUX KOPOHAPHUX ITOAil [54].
[lamieHTaM 3 TpaHWYHOIO TilepXOJeCTepUHEMIEI0 IS
3HUXKEHHS PU3UKY aTePOCKIEPOTUYHOTO CEPLEBO-CYANH-
Horo 3axBoptoBaHHSI (ASCVD) pekoMeHyeThCs 30pOBUiA
CMOCi0 XXKUTTS, 3M0POBE XapuyBaHHs, (hizuuHa aKTUBHICTh
i KOHTpOJIb Baru. JIjisl TAIi€EHTIB 3 KJIIHIYHOKO KapTUHOIO
ASCVD cratuHM € Tepamni€eto nepioi JiHil 1151 3HKEeHHS
xonecrepuny JIITHILI. V maiieHTiB i3 BUCOKMM PU3UKOM
ASCVD a60 TS3KKOI0 TIEpBUHHOIO TillepX0JIeCTEPUHEMIEIO
MOXHA PO3IJIIHYTH KOMOiIHAllil0 CTaTHUHIB 3 €3eTUMiOOM
i/abo inriditropom PCSK9 (proprotein convertase subtili-
sin/kexin type 9) [31, 55].

EkcTpakT 4epBOHOTO APiKIXKOBOTO PUCY IIMPOKO BU-
KOPUCTOBYETHCS JUISI TIOKpAIllaHHS JiMiAHOTro Mpodiato i
po0OTH ceplieBO-CyIMHHOI cucTeMU. OaHaK e(PeKTUBHICTh
RYR 1m1omo cepueBo-cyIMHHMX HACIIIKIB y MAlli€HTIB 3
iHdapkToM Mmiokapaa (IM) 3anuiIaeTbcsi HEOOCTATHHO
3’s1coBaHO0. MeTaaHaui3, SIKMI OIiHIOBaB €(eKTUBHICTh
ekctpakty RYR y nauienris 3 IM i3 rpaHMyHOIO rinepxo-
JIeCTEpMHEMI€I0, BKJIIOYAB CiM JOCTIIKEHb, 1110 BKIIOYaIN
10 699 manienTiB 3 IM Ta miarHO30M IpaHUYHOI TillepXO0-
necrepuHemii. Ekctpakt RYR (1200 Mr/neHb) 3MeHIIyBaB
peBacKyJsIpu3aliiio, pu3uk HedaraapHoro IM i panToBoi
cmepTi. ExctpakT RYR Takox 3HmxyBaB piBeHb JITTHILI,
3XC, TT i migBuinyBaB piBens JITIBII. Lleit meTaanamis
nokasas, 10 ekctpakT RYR y maienTiB 3 IM i3 rpanuu-
HOIO TinepxojecTepruHeMiel0 OB’ I3aHUM i3 MOKpalllaHHIM
CepLEeBO-CYJAMHHUX pe3y/bTaTiB i inigHoro npodino [31].
Haii6inbiie paHaoMizoBaHe KOHTPOJbOBAHE TOCiIKEHHS
3 BuBueHHS RYR y BropunHiii cepiieBo-cynnHHiNi TTpodi-
JIaKTHL oxorurioBaio 4870 maiieHTiB, BOHO ITOKA3aJjio, 10
RYR 3Humxkye yacToTy HedaraibHOro iHhapKTy MioKapia,
CMEpTHICTh Bifl KOPOHApPHUX 3aXBOPIOBaHb, KOPOHApHY
peBacKyJIsILilo i 3arajibHy CMEpPTHICTh y mauieHTiB 3 IM
B aHaMHe3i Ta IIOMipHOIO TimepxoiecTepuHeMieo. Kpim
TOTO, HU3Ka KJIiHIYHUX BUTIPOOYBaHb Moka3aia, 1o RYR e
e(eKTMBHUM y 3HUKEHHI X0JIeCTEpUHY B TUX, XTO He Tepe-
HOCUTH CTATUHU Yepe3 MiaJITilo, OB’ I3aHy 3 iX IPUIMOMOM,
LIJTYHKOBO-KUIIIKOBI MOOiYHi epeKTH ad0 MiABUIIEHUI Pi-
BEeHb TpaHCaMiHa3 [25].

Ha miacrtaBi HassBHUX JaHUX MPOTHO3YEThCS, IO Te-
pamisa exctpaktoM RYR € edextuBHUM i Oe3rmeyHuM Me-
TOMOM JIiKyBaHHS TaiieHTiB 3 IM. OgHak MOKu 1110 He-
JIOCTaTHbO JAaHUX, 11100 IMiATBEPAUTH TillOTE3y Mpo Te, 110
RYP 3nukye yacrory daranbHoro IM.

3HUMKEHHS PU3NKy BUHUKHEHHS iHCYI\bTy
IHCYynBT 3anuIaeThesl OMHIEID 3 TIPOBIAHUX MPUYMH
CcMepTi Ta iHBaimHOCTI. 3a olliHKaMu, Maitke 13,7 Minbiio-
Ha JIIOJIei MepeXXnInu HOBI iHCYJIBTH i 111e 5,5 MiJIbiioHa JIIo-
Jieit moMepiu Bi iHcynbTy B 2016 poili B ychoMy CBITi [56,
57]. 10 % ycix cMepTeit y CBiTi mpuIagae Ha iHCYabT [56].
Eninemiosnorist, mpodinakTuka i 1iKyBaHHS iHCYJIbTY BCTa-
HOBJIEHI, 1 BiTOMO, 1110 TilepXxoJecTepuHeMisi € OCHOBHUM
¢dakTopoM pM3MKY IHCYIBTY. Xouya Oyj0 HOBEACHO, IO
CTaTUHU e(hEeKTUBHO KOHTPOJIOIOTh piBeHb 3XC i mupo-
KO BUKOPUCTOBYIOTHCSI B YCbOMY CBITi, YBary IOCJiTHUKIB
MPUBEPHYB PU3UMK BUHUKHEHHS /1ia0eTy Ticis JiKyBaHHS
cratuHamu [58]. RYR yacTo BUKOpUCTOBYEThCS cepesl na-
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LIEHTIB 3 rinmepxosiectepuHeMielo B Kurai, i fioro Tepare-
BTUYHI edekTu Oyau mocmimxkeHi paninie [43]. JloBeneHo,
110 HayKoBO 00rpyHTOBaHi npemapati RYR (Xuezhikang®,
HypoCol® i LipoCol Forte®), gxi mictars MoHakomiH K,
edekTuBHO 3HMXKYIOTH piBeHb 3XC i XC JITTHILL. Kpim
TOTO, JOCHIIKEHHS MOKa3aju, 110 MaIi€HTH, SIKi 3aCTO-
coByBaiin RYR, Manu meHmmit pusuk giadery, HiX Ti, 110
3acTocoByBaiu cratiHu [48]. [Ipore HeOOXiaHI JOAATKOBI
OLIIHKM MTOTeHUIiiHMX 1mooiyHux edekTiB RYR, xoua mepe-
HOCHUMICTb i 6e3neka BukopuctaHHs RYR Oynu po3risiHyTi
11 BUBYEHI paHite [45].

Bruns RYR Ha pu3uk BUHMKHEHHS iHCYJIbTY 3aJIMIIa-
€ThCSI HEAOCTaTHbO BUBYEHUM. [lopiBHIOBAJIM pU3UK iH-
CYJIBTY MiX JIIOIbMU, SIKi OTPUMYBaJIM 200 HE BUKOPUCTO-
ByBaiu RYR. Buznauunu 34 723 mopocaux (Bikom > 20
pokiB), ski Brepire orpumyBanu RYR 3 2010 mo 2014 pik.
11106 BuOpaTu BinMOBiAHY KOHTPOJBHY I'PyIy, BAKOPUCTA-
JIM YaCTOTHY BiAIIOBIIHICTh 3a BIKOM i CTaTTIO i BU3HAUYM-
1 He-RYR xoropty, sika Bximtouana 34 723 mopociux, siKi
BIIEepIllIe OTPUMYBaJM JoBacTaTUuH. [lopiBHSIHO 3 KOrop-
TOIO TAIEHTIB, SKi He oTpuMyBaiu RYR, y mamieHTiB, ski
npuiiMaau RYR, OyB 3HMKeHUIT pU3KMK iHCYJIBTY, BKITIOU-
HO 3 reMOpariYHuM iHCYJIBTOM, illIEMiYHMM iHCYJIBTOM Ta
{HIIMMU TUTIAMU iHCYJIBTIB. 3B’S30K MiX MpU3HAYEHHSIM
RYR i puzukoM iHCyabTYy OYyB BiporinHuM y 000X cTarteil, y
moneit ctapire 40 pokiB, a TAKOX B 0Ci0 3 pi3HUMM 3aXBO-
proBaHHsiMU. [TpusHaueHHss RYR OyJjio nos’sizaHe 3 1030-
3aJICXKHUM 3HIDKEHHSIM PU3UKY iHCYIbTY. Lle mocmimkeHHs
MoKasaJio MoTeHIliliHO nmo3uTuBHUM BB RYR Ha pusuk
iHcyabTy [58]. TakoxX olliHIOBaIU CiM KJIiHIYHUX BUIIPOOY-
BaHb, SKi Mokasayiu, 1o BukopuctanHsi RYR Oyo mos’si-
3aHE 3 MOKPAILAHHSIM CTaHY CepLIEBO-CYyAUHHOI CUCTEMU i1
JIinigHOro Mmpodiaio y MalieHTiB 3 iHpapKToM MioKapaa 3
rpaHUYHOIO TinepxosiectepuHeMiero. [Ipore noctynHa iH-
¢opMallis 11010 MOPiBHSIHHST PU3UKY IHCYJIBTY MiX JIIOIb-
MM, SIKi BAKOPUCTOBYBaJIM i He BUKopucTtoByBaiu RYR, €
obMexeHoro. Tomy OyJio rpoBeneHe PeTPOCIEKTUBHE KO-
TOPTHE TOCIIIXKEHHS 3 peaibHOI0 023010 JaHUX JIJIS OLliH-
k¥ BIMBY RYR Ha pusuk iHcynsTy. BusiBuau 3HMXKEHHS
PU3UKY iHCYIBTYy B JIIOAeH, SIKi 3aCTOCOBYBaJIM pPELENTU
RYR, npuyomMy 3HauyHi pe3yJbTaTv CriocTepirajucs Hes3a-
JIEXKHO Bif BiKy, cTaTi 4u ctaHy 310poB’s [31]. IcHye Kinb-
Ka IPUYUH IS 3HIDKCHHST pU3UKY IHCYJIBTY B ITalli€HTIB,
ski 3acrocoByBasin RYR y upomy nocriimxkeHHi. Ilo-nep-
1Ie, MeTaaHajli3 paHOOMi30BaHMX OOCJIIKEHb CTAaTUHIB
(BKJIIOYHO i3 IWIiCTbMa JOCTIIKEHHSMU i3 3aJydeHHSIM
JIOBaCTaTHHY) MPOJEMOHCTPYBaB 3HAUHE 3HUKEHHS pPiB-
HSI XOJIECTepUHY 1 YiTKi IOKa3M TepeBar ix BUKOPUCTaH-
Hs o0 iHcyabTy. Ockinbku ¢itonpenapar RYR MicTuTh
MoHOKOiH K (JToBacTaTuH), TO MeXaHi3M 3HUKEHHS PiBHSI
3araJibHOTO XOJIECTEPUHY B MAIli€EHTIB, SIKi 3aCTOCOBYBAIN
RYR, oueBuanwmii [43]. be3nepeyHo, 3HMKEHHST BUCOKOTO
PiBHSI 3araJIbHOTO XOJIECTEPUHY 0 HOPMU € OTHUM i3 KJTIO-
YOBMX MOMEHTIB 3HUXXEHHS aTePOCKJIEPO3y COHHUX apTe-
Ppii1 i MOJAJBIIOTO PU3UKY iHCYIIBTY.

[To-Tpere, noCHimKeHHsT Ha TBapMHaX IOKa3ajo, 110
RYR 0yB epekTMBHUM y 60pOTHOI i3 3amajaeHHsIM, ITOB’sI-
3aHUM i3 OXUPIHHSIM, PE3UCTEHTHICTIO JI0 iHCYJIiHY i He-
aJIKOTOJIbHOIO KMPOBOIO XBOPOOOIO MEYiHKM B MMILIEH
He3aylexHo Bix piBHs MoHoKoiHy K. Takox Oynu HagaHi

NesiKi I0Ka3u Ha TMiATPUMKY TiNoTe3U MpO 3HWXKEHHS pU-
3UKY PO3BUTKY Jia0eTy B Jr0jJei, sKi 3actocoByBaiu RYR
[48]. BBaxkaeThcs, 1110 1€ € KOPUCHUM IS TIPpO(iIaKTUKU
iHcynbty. OHAK OCTaHHI pe3yJIbTaT HEe MOXKHA MOBHICTIO
MOSICHUTU OMUCAHWMU paHillle nmpuuMHamu. Ha nomatok
no moHokomiHy K pementu RYR MictaTh ramma-amiHo-
MacJIssHY KHCJOTY i pi3Hi MOHOKOJiIHM, (iTocTeponu it
i3odaaBoHu [59], i Ay>xe MaJio BiIOMO MPO BILUIUB LIMX KOM-
IOHEHTIB Ha aTepOoCKJIepo3 abo iHCyJIBT. MaliOyTHI JTOCTTi-
JKEHHST MAlOTh OL[IHUTH BIUIUB iHIIUX KOMIOHEHTiB RYR
Ha 3amajeHHs, TiIepIiIligeMiio, aTepOCKIIEPO3 Ta iHCYIIBT.

HesBaxatouu Ha cnipusitiuBuit BIuinB RYR Ha piBeHb
XOJIECTepUHY, a TaKOX TOU (pakT, 110 AeSKi TOCITiIKEHHS
nokaszanu, 1o RYR e BigHOCHO Oe3neunnm [45], citing Bpa-
XOBYBaTHU IMOTeHIIiIHI MobiuHi epextn RYR, Taki sk M’s1-
30Bi CUMIITOMHU, 3aXBOPIOBAaHHS IEHTPAJIbHOI HEPBOBOI
CHUCTEeMHU i1 aiabet, MpuuoMy 1i e(peKTH YaCTKOBO IMOAiOHI
no edekTiB craTuHiB. JlesKi mocmimkeHHs IToKa3aau, 10
MIETUYHI T00aBKU, SIKi MIiCTSITh YEPBOHUM IPiKIKOBUUI
pUC, MOXYTh OyTH TOB’sI3aHi 3 remaTOTOKCUYHICTIO [6],
CUMIMTOMATUYHOIO MiomaTielo [6] Ta epeKTUIBHOI IHUC-
dynkiieto [60]. ITpote BukopuctanHs RYR 3 HaexHOI0
BUPOOHMYOIO IIPAKTUKOIO OYJI0 BiZHOCHO CTaOiIbHUM i
oesneuHuM, Hanpukian Xuezhikang®, HypoCol® i LipoCol
Forte® [58].

HenponpoTeKTopHA AKTUBHICTb

Byno Takox mokazaHo, 1mo ekcTpaktué RYR wmaroThb
HEHPOLIMTOIIPOTEKTOPHY [ito. Y IIypiB, SIKi OTpUMYyBa-
i aminoin B (AB), 6inoK, MoB’s13aHU 3 XBOPOOOIO AJTb-
ureiiMepa, nepopajibHe BBeaeHHsT RYR (151—755 mr/kr)
MPOTSITOM 4 TVKHIB ITOMIiTHO 3MiHIOBaJIO Ie(illuT I1am’si-
Ti, a TaKOX 3arrobirano iHdy3ii AB40 i MOIKOIKEHHAM B
riIoKaMmIli i Kopi TOJJOBHOTO MO3KY, SIKi OepyTh y4acTb y
30iJIbIIIEHHI PEaKTUBHUX PEYOBMH Tio0ApOITYypOBOi KHC-
ot ta ADPK. BukopucTaHHsSI KJIiTMH HeiipobiacToMu
IMR32 mioguHM, eKCIIOHOBAHUX BHMCOKIiM KOHIIEHTpaIIil
XOJIeCTepUuHY, TMokasayio, 1o RYR 3HMXye yTBopeHHs it
nerioHyBaHHS AP40 HUISIXOM TPUTHIYEHHS iHIYKOBaHOL
XOJIECTEPUMHOM aKTUBHOCTI [3-CeKpeTa3u Ta eKCIpecii aro-
ninonpoteiHy E. RYR Takox omocepenkoBye mpoTeoti3
oinka-noriepenHuka aminoiny (APP — amyloid precursor
protein) 1o po3unmHHOro o-dparmeHta APP 3 Heiiponpo-
TEKTOPHOIO aKTUBHICTIO B rirmokamiti [7]. OmHak HeoOXimHi
MOAAJIBII JOCIIDKeHHS IS MiATBEPAXKEHHS HEpO3axuc-
HOTO e(eKTy 3 BUKOopucTaHHIM HU3bKMX 103 RYR, mpu-
NATHUX JUTst BBeAeHHS itonuHi. [ToxigHi toBactatnHy RYR
TaKOX T€MOHCTPYIOTh HEUPOMPOTEKTOPHUI epeKT. 3acTo-
CyBaHHS CIIOJIYKH, ITO3Ha4YeHOi K 3f, mpotsarom 24 ronyuH
3HAYHO 3MEHIIYBAJIO IHAYKOBaHUI 6-TiApOKCHIOTaMiHOM
(6-OHDA) anoniro3 y kimitnHax PC12, 10303a1e3KHO 3HU-
JKYBaJIO aKTUBHICTb Kacmazu-3, -8 i -9 i BHyTpillIHbOKITi-
TUHHI KOHLEHTpaLil Kanblio, miasumeHnx 6-OHDA, He
npurHivytoun npoaykiio ADK [61]. [TpoBoasThes 10CTi-
IIKEHHST MexaHi3My il cioyku 3f.

lfenaTtonpoTeKToOpHA Ais

Excrpaktu RYR BUSABISIOTL CHIBHMIT T€IATOIIPO-
TEKTOPHUI e(eKT Ha MUILIAYMX MOJENSIX SIK aJTKOTOJbHOT,
TaK i HEaJKOI0JIbHOI XKMPOBOI XBOPOOU MEeUiHKU. Y MUIIIEH,
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SIKi XpOHIUHO BXXMBAaJIX ajKOIOJb, MepopaibHEe BBEICH-
Hs1 TiopotkornoaioHoro RYR mporsarom 5 THXHIB 3HaUHO
3HMXKYBAJIO MiIBUIIEHI PiBHI CMPOBATKOBUX TpaHCaMiHa3
(acmapraTaminoTpaHcdepasn i ajaHiHaMiHOTpaHcepa-
31), nevyiHkoBux tpurminepuaiB i 3XC. Kpim toro, RYR
MiIBUIIYBaB MEYiHKOBY aHTUOKCUAAHTHY aKTUBHICTb, 1110
3MEHIIYBaJI0 TMOIIKOMXEHHS KITWUH IIeY4iHKMA (CTeaTo3)
i 3HMKYBaJIO piB€Hb TKAHMHHMX 3aIlaJIbHUX LIMTOKIiHiB.
1li pe3ynwsratu cBimuaTh mpo Te, 1o BemeHHSI RYR moxe
SIBJIITU COOOI0 HOBY CTpATETilo 3aXWCTY Bil aJIKOTOJbHOI
XBOPOOM MEYiHKM ILISIXOM ITOCIa0JeHHS OKMCHIOBab-
HOTO CTpecy, 3allaJIbHUX peakliil i cTeaTo3y. BBemeHHs
ekcrpakTiB RYR (XZK y n03i 300 mr/kr) Muiiiam 3 NAFLD
MPOTATrOM 6 TUKHIB 3HAYHO 3MEHILYBAJIO AUCTiMigAeMito i
HaAKOIMMYEHHs XUPY B MEYiHIli, MocaabioBago iHCYIiHO-
PE3UCTEHTHICTh, MOJIETIIYBAJIO OKUCHIOBAJIBHUM CTpec,
3MEHIIIYBAJIO CTEAaTO3 MEeYiHKW, HEKpOo3aIlaJIeHHS i BimKJIa-
JIeHHSI KoJlareHy 1 ycyBajio aHoMaJlii piBHSI aMiHOTpaHche-
pa3u. Mexani3m aii RYR, iMoBipHO, BKiItOUa€e iHriOyBaH-
Hs ekcnpecii B kiaiTuHax nedinku TNF-a. Lli pesynsratu
cBimuath mpo Te, mo RYR Mozke Mat moTeHIIiiiHe KTiHiu-
He 3acTocyBaHH: B 1ikyBaHHI NAFLD [7].

AKTUBHICTb MPOTN CTOMAIOBOHOCTI
Excrpakty RYR BusIBIA10TH 3mAaTHICTH HisITM HPOTHU
BTOoMM. BcraHoBiieHO, 110 mepopanbHe BBeaeHHS RYR
nali€eHTaM 3 JUCIIMiIeMiel0 IpoTIromM 4 TIXKHIB 3HAYHO
3MEHIIIyE M’SI30BY BTOMY Ii 30epirae (pisMuHy aKTUBHICTb
[23]. Y moneni 1iypiB Wistar BBeIeHHSI TOPOILKOIOAIOHOTO
RYR mporsarom 4 TrKHIB 3HAYHO MOTOBXYBAaJIO Jac Ija-
BaHHS 1IypiB, e(heKTUBHO 3aTPUMYBAJIO 3HUKEHHSI PiBHSI
IJIIOKO3M B KPOBi, 3aro0irajo 30iIbIIeHHIO KOHILIEHTpa-
i1 JJaKTaTy i a30Ty CEYOBMHM B KPOBi, @ TAKOX CIPUSLIIO
3HIKEHHIO CITPUYMHEHOTO (Di3MUHUMU HaBaHTaXKEHHSIMU
okmcHIoBabHOTO cTpecy. OTke, RYR edexkTuBHO mie mpo-
TH BTOMU i MOTEHIIHHO MOXe OYyTH KOPUCHUM (hapmMako-
JoriunuM areHToM. Exctpaktn RYR Oarati Ha MoHako-
JIiHU i mirMmeHTH. BBenenHs muimam MK a6o po3unHHMX
y €TaHOJIi YePBOHUX MirMeHTiB mpoTsirom 30 IHiB 3HAYHO
MiIBUIIYBaIO0 pPiBEHb IJIIKOTeHY B II€UiHIli, 3HUXYBaJO
piBEHb a30Ty CEYOBMHM B CUPOBATIIi KpPOBi i 30iJbliIyBa-
JIO Yac TIaBaHHS B TeCTi Ha BUTpUBaTicTh. Lle BKasye Ha
Te, 1o MK i yepBoHi mirMeHTH BianmoBigaloTh 3a gito RYR
npotu BTomMu. OmHaK HEOOXiTHI HOBi OOCIMKEHHS IJIs
BU3HAYCHHST MEXaHi3MiB Jil IIUX KOMITOHEHTIB [7].

npOTVI3CII'ICIAbHCI OKTUBHICTb

3anajeHHs o3Haya€e 30yMKEeHHsI MeTabOJIiYHOI Ta iMy-
HOJIOTIYHOI CcuCTeM, i TpoTU3arajbHi Ipernapartu, sKi
MOXYTb BIIHOBUTH TOMEOCTa3 MOPYIIEHOI CUCTEMHU, KO-
PUCTYIOTBCSI BEJIMKMM TIONMUTOM. ICHYIOTH pi3Hi MpOTH-
3arajibHi mpernaparu, xo4ya 6arato 3 HUX IMOB’sI3aHi 3 T10-
oiynuMu epexkramu [17]. TTokazano, mo RYR mpurniuye
3anayieHHs1. Y kiituHax RAW264.7, iHKy6oBaHUX 3 JIMO-
rnoJlicaxapujiaMmy, BBeIEHHsS a3a@iJoHOIAHUX ITOXiTHUX,
Buaiienux 3 RYR (5—20 mkr/mut), 1mo BKIOYaad MoO-
Hanypdayopu A i B, monackonipuauau C i D, a Takox
MoHachyopu A i B, 3HauHO NpUTHiIYYyBaa0 BUBIIbHEHHS
3arnajbHOro mMeaiaropa okcuay azoty (NO) 3 makpodaris.
Binomo, 1m0 NO € curHajJbHUM areHTOM IJIsI Pi3HUX XBO-

po0, MOB’sI3aHUX 3 3aMaJIbHUMU TIPOlieCaMU, a OTXKe, HOoro
IPUTHIYCHHS 3MeHINye mmoapa3HeHHs [17]. OmHak 1e mo-
CJTIiIDKEHHSI HE BKJIIOYAJIO iHIII 3arajibHi MMOKa3HUKHU, TaKi
sk IL-18, TNF-a Ta IL-6, sKi TOBUHHI OyTH TOCIiIKEHi B
MaiOyTHbOMY. Y MUIIEH, SKi MaJIu Ti€ETY 3 BUCOKUM BMicC-
TOM XxoJjiecTepuny, BBeaeHHss XZK (300 mr/kr) mpotsirom
6 TIDKHIB 3HAYHO 3HWXKYBAJIO PiBHI (paKTOpiB 3ammajeHHs
TNF-o ta IL-6, a TakoX MOC/IA0II0BAIO MOIIKOIKEHHS
HUPOK IUISIXOM KOHTPOJIIO aHOMAJIbHUX PIiBHIB JIMimiB i
HacTymHoro ctpecy [7, 27].

AHTUriNepPTEeH3NBHA AKTUBHICTb

lnepToHis, Ky 3a3BuYaii BBaXKalOTb «THUXOIO BOMB-
1Ie10», € HAWMOIIMPEHIIINM CepLeBO-CYIMHHUM 3aXBO-
PIOBaHHSIM i OCHOBHUM (baKTOPOM PU3UKY aTe€POCKIEPO3y,
MeTaboJIIYHOTO CUHAPOMY, HUPKOBOI AuchYHKILi1, iH(hapK-
Ty MioKapja, ceplieBOro Hamaay i iHCyJIbTY, 5IKi € HalIo-
IIMPEHIIIMMU TTPUYMHAMU CMEPTi B PO3BUHYTUX KpaiHax.
OckinbKu 6araro JiKiB MarTh MOOIUHI eheKTH, OUiKyETh-
cs, 110 3A0pOBE XapuyBaHHs Oyne 3amobiratu XBopoOi it
MOJIETIIYBaTU YCKIaaHeHHs. JlOCHiKyEThCSI TMOTEHILian
RYR y noenHaHHi 3 iHIIMMU Gi0aKTUBHUMU KOMIIOHEH-
TaMU [JIsd BUpILIeHH 1iel mpobiaemu. [lamientam 3 eceH-
1L1iaJIbHOO TinepTeH3i€r0 1-ro cTyreHs BBeIEHHS HyTpUIIE-
BTUYHOI KOoMIT03u1lii, 1110 MicTuTh RYR, donieBy kucuoty,
koeHsum Q10, Orthosiphon stamineus (TpomiyHa TpaBa 3
ponuHu Lamiaceae), moiiko3aHoa i OepOepuH, 3HAYHO
3HIDKYBAJIO cepeHi 24-TOAMHHI PiBHI CUCTOJIIYHOTO i mia-
CTOJIIYHOTO apTepiaabHOTro TUCKY. OHAK CMiBBiTHOIIEHHS
Mix RYR Tta iHIIMMU KOMOOHEHTaMu He OYyJ0 ONTUMi30-
BaHO IIOJI0 AHTUTIMEPTEH3UBHOI aKTUBHOCTI. Y IIypiB 3i
CIIOHTAHHOIO TiMepPTeH3i€l0 BHYTPILIHLOBEHHE BBEIECHHS
ekctpakTiB etaHoimy RYR (10—50 Mr/Kr) BUKJIMKaJIO 1BO-
(a3Huil i MOTYy>XKHUI TINOTEH3UBHUIN i CEpUEBUI Tajb-
MiBHUI e(eKT, a TaKOX 3HaUHEe 3HMKEHHSI CUMIIaTUIHOI
Ba30MOTOpPHOI akTUBHOCTI. HeoOXimHi momanbpir mociti-
JDKEHHS U151 BUSIBJIEHHST XIMIYHUX KOMITOHEHTIB €KCTpaK-
TiB RYR, BianoBigaJibHUX 32 aHTUTiNEPTEeH3UBHUI €hEeKT.
MeTaaHasti3z HasiBHOI JliTepaTypu nokasas, 1110 RYR pazom
i3 TpaguIliifHOIO Tepami€lo i CTaTMHAMU MOXE 3HU3UTU
CHUCTOJIIYHUIA apTepialbHUI TUCK 0e3 Oyab-sIKUX 3HAYHUX
nmo6iuHux edekTiB [7, 17, 30]. ¥ cyKyInmHOCTI pe3yabTaTu €
OOHamiiIMBUMH, ajne ooMexxeHMMHU. HesBaxkaroum Ha Te,
10 CIOCTEPiranocs 3Ha4YHe 3HUXKEHHS apTepiaIbHOTo TUC-
Ky, JOKa31 MOXIMBOCTI BukopuctaHHsa RYR mis nikyBaH-
HI TIMEPTOHI1 HA OCHOBI HASIBHUX JAHUX € HETOCTAaTHIMM.

IHWi BUAM OKTUBHOCTI

Bbyno nokazano, 1o noxicaxapuau 3 RYR matote imy-
HOMoOJyJIoouy nito. Ha Mozaeni Muiieil BBeAeHHS MOJIi-
caxapuniB, orpuMmanux 3 RYR (50—300 mr/xr), 3Ha4uHO
MigBUIIYBajao ¢haroluTapHy aKTHBHICTh MakpodaripB ye-
PeBHOI MOPOXHUHU, 30UIBIIYBaIO IIBUAKICTH TpaHCHOP-
Matlii JiM(bOUMTIB i MocuioBaao Hecreuu@iuHuii imy-
HiTeT. OgHaK B Lill poOOTi HE AOCIIXYBaIU 3B’SI30K MiX
CTPYKTYPOIO MOJTicaxapyaiB Ta iMyHOMOIYJTIOIOUOIO aKTHB-
HicTio [7].

ITirmentTn RYR MaroTh i GakTepuIMaHi BAACTUBOCTI.
I[pu6 Monascus Bimomuii sIK BUPOOHMK OJITOKETUIHUX
IIrMEHTIB, SIKi BUKOPUCTOBYIOTHCS [UIs1 3a0apBI€HHS Xap-
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YOBUX IIPOAYKTIB, Yy TOMY YMCIi M’sicHuX. BurnpoOyBaHHs
AKTUBHOCTI €KCTPaKTy YePBOHOTO IPixKIKOBOTO PHUCY, IO
MiCTUTb MOHACIIMH, PYyOPOMYHKTATHH, KOMIUIEKCH pyOpoO-
MYHKTaMiHy ¥ MOHACKYCITiJIOiH, Ha IIPOPOCTAHHS CIIOP
Clostridium i Bacillus TT0Ka3aji0 TTOBHE IPUTHIYEHHS TIPO-
poctanHs cnop C.beijerinckii micas qomaBaHHS €KCTPaKTy
RYR 1o cepenosuia B koHueHtpauii 2 %. s B.subtilis
MOBHE IPUTHIYEHHSI MPOPOCTAHHSI CIIOP CIIOCTepiraaocs
Jve Tics noxaBaHHA 4% excrpakty RYR nmo cepenoBu-
ma, 1o mictuth 1,3 % NaCl [62].

V kypeii-Hecydyok momaBaHHsS B KopM RYR 3HauHo
30iJIbIIIyBaJIO HecydicTb, onuHUI Haugh i Bucoty 6inka,
a TaKOXX 3HIDKYBaJO BMICT XOJIeCTepUHY B >KOBTKY. OTXe,
RYR Binirpae BaxinBy poJib y MOKpaillaHHi BAPOOHUIITBA
i IKoCTi steLb [7].

DapMaAKOKIHETUYHI AOCAIAXKEHHS

MK RYR (10Bacratuh), ki1acudikoBaHUII SIK CIIOIyKa
II xknacy 3rigHo 3 biodapmaltieBTHuHOW0 KitacudikaiiiHowO
cucremoto (BCS), ronoBHuM 4ynHOM BiAIoBinae 3a edekr
3HMXKEHHSI PiBHSI XOJIECTEPUMHY B KPOBi. X04ua MOHaKOJIiH
K i moBacTaTH MalOTh OJHAKOBY CTPYKTYpY, iXHi (hapma-
KOKiHeTUYHiI Tpodiii i OGiOMOCTYIIHICTh BiIpi3HSIIOTHCS.
JloBacTtaTH BBOIMUTHCS SIK €AUHUIT aKTUBHUI iHTPEIiEHT
3 31% GiomocTymHiICTIO B Jrofeit, Toi sik MoHakoJiH K €
JIAIIIe OMHUM i3 KiJIbKoX KoMmnoHeHTiB RYR, siki MoxXyTb
3MiHUTHU (papMaKOKiHETUYHUI MPpodiab JoBacTaTUHY [2].
XimiuyHa cTpyKTypa MoHakosiHy K Takox migkpecitoe
MOXJIMBI BiIMIHHOCTI y (papMaKOKiHETHIIi Ta €(DeKTUBHOC-
Ti MOPIiBHSIHO 3 JIOBACTAaTMHOM, OCKIUJIbKM iCHYIOTH 3HAUHI
Bapiallil y CITiBBiIHOIIICHHI JIAKTOHY 1 KUCIOTHU. 30KpeMa,
dopma KHUCIOTH, gKa Kpalle 3aCBOIOETbCS, KOJIUBAETHCS
Bin 5 mo 100 % Bin 3arasbHOrO MOHaKoJiHY K — 3amex-
HO BiJ MPOAYKTY — i 3HAYHO BIUIMBA€E Ha 06i0JOCTYMHICTh
MOJIEKY/IHU. PO3KPUTTS TaKTOHOBOTO KiIbLISI MOXE BimOy-
BaTUCSI B JIY)KHUX YMOBax abo Moxe OyTh (hepMeHTaTUB-
HO TiIpOJ1i30BaHO B TOHKIl KUIIII i MeYiHIli ciMeiicTBOM
utoxpomy P450 (CYP450) 3A [2]. MK nemMoHCTpy€e HU3b-
Ky GioJOCTYMHICTh TpU TiepopaibHOMY mpuitomi (< 5 %)
yepes 1oro cinabky po3uuHHIcTh (1,3 MKr/Mit y Bofi), iH-
TEHCUBHUI MeTa0O0JIi3M y KUIIIEYHUKY U MEeYiHIIi Ta TpaHC-
MeMOpaHHMI BIiATIK 4yepe3 TpaHcroprep P-riikompore-
iH. Moro 6iomOCTYIMHICTb MOXHA TOKPALINTH IUISIXOM
30iJIbILIEHHS] IIBUAKOCTI PO3UMHEHHS i/a00 3MEHILIECHHS
MpecUCTeMHOTOo KiipeHcy. ¥ ximitnHax Caco-2 eKCTpaKTh
RYR (LipoCol Forte, XZK i Cholestin) Oynu 6iibI edek-
TUBHUMU B iHTiOyBaHHiI akTuBHOCTI CYP450-depmeHTiB
i P-rikonpoTteiHy, a TakoX mokasajiu BMIIY IIBUIKICTb
MOMIMHAHHS I PO3UYMHEHHS JIOBACTATUHY, HiXK JOBACTaTUH
okpeMo [63]. Kpim Toro, 6y;10 mokasaHo, 1110 J00pOBOJIb-
1i, siki otpumyBasiu LipoCol Forte, nemoHcTpyBanu 6ib-
Iy TUIONLY ITiJi KPUBOIO «KOHIIEHTpALlisl B IUIa3Mi — 4Jac»
i sHayenns C__ (MakcuMajibHa KOHLEHTPALis B IIa3Mi)
SIK JIJIS1 IOBACTaTUHY, TaK i JJIsl HOro aKTUBHOTO MeTaboJTi-
Ty — B-OKCUKMCIOTH, i HIXYi 3HayeHHs T (vac mocsr-
HEHHs MiKOBOI KOHILIEHTpaILIil), Hi3K Y TUX, XTO OTPUMYBaB
noBactaTuH. Lle cBimunTh, o y ckinanai RYR nepopanbHa
0iOIOCTYITHICTb JOBACTATMHY 3HAYHO MOKPAIIYETHCS B pe-
3yJbTaTi MiIBUIIEHHST IIBUAKOCTI po3unHeHHs [63]. Taka
IIBUAKICTh PO3YMHEHHS, SIKa CIIOCTEPIra€ThCsl MpHU 3aCTO-

cyBaHHi NpoaykTiB RYR, Moxe m03BOJMTHU JIOBaCTaTUHY
(mpenapat BCS knacy I1) ¢dyHKilioHyBatH $IK npenapar
I ximacy BCS. Kpim Toro, OyJsa miaroroBaHa HoBa pelLier-
Typa, sika nmoeanye 60 % xenatuny i3 40 % anvrinary [64].
[Ipu oMy criocTepiraau yrnoBiIbHEHE BUBITBHEHHS JIO-
BactatuHy 3 RYR, TpuBane inrioyBanus I'MI-KoA-pe-
NyKTa3u Ta 3HWXKEHHSI CUHTe3y xosiectepuHy. HeoOXimHi
MOAAJIbII JOCHTIIKEHHS U1 BUBUEHHS OCHOBHOTO MeXa-
Hi3My Iii, a TaKoX (papMaKOKIiHETUKH iHIITNX 010aKTUBHUX
cnoayk, npucyTtHix y RYR, BkitoyHno 3 MK i mirmeHTamu,
TaKUMM SIK PYyOpONyHKTaMiH, MOHAcKOpyOpamiH i aH-
KadnasiH [7].

KOHTPOAb 9KOCTI

st omiHku Ta KOHTpoJto sikocTi RYR nmpononyeTbest
BUKOPUCTOBYBaTU MOpP(}OJIOTiio, yabTpadioseToBy CIeK-
TpoOoTOMETPil0, TOHKOIIAPOBY XpoMaTtorpadilo Ta BHU-
cokoedekTuBHY pimmHHY Xpomarorpadiio (BEPX). MK
MO>Ha BUKOPUCTOBYBATH SIK MapKep SIKOCTi B odilliiiHOMY
omuci RYR, a Takox Ha eTuKeTIi KOMEepUiiiHUX MPOayK-
TiB, noB’s13aHuXx 3 RYR. BMmict MK y RYR mae Gytu moHan
0,22 % 3a BEPX. OnHak €Bporieiicbka KOMicist He BCTa-
HOBWIA 3aKOHOZABYMX HOPM IIOAO JiMiTiB 106aBoK RYR,
i B €EBPOMNEMCHKUX KpaiHaX HEMA€E CTaHAapTU3allii, TOMdi SIK
FDA y 2007 poui 3asgBuia, 1o npoaykTu RYR, s1ki MicTsaTh
MK, ineHTMUHi JlikaM, a OTXe, ITiUISITal0Th PeryjroBaH-
Hio. Illo cTocyeThcsl TepanmeBTUYHOI €(EeKTUBHOCTI, 3BiT
€BpoONEenCchbKOro areHTCTBA 3 0e3MeKU XapuoBUX MPOAYK-
tiB (EFSA) nmiarBepaus, 110 1110eHHe croXXuBaHHs 10 mMr
MK 0Oysio KOpyCHUM IS MATPUMKI HOPMAaJIbHOIO PiBHS
xojiectepuHy. OgHak BUpoOHUMKU TpoaykKTiB RYR pinko
po3kpuBaloTh piBHI MK, a aKTUBHI iHrpeli€eHTU He CTaH-
IapTU30BaHi [7].

Besneka 1 no6iyHi edpekTn

3rigHO 3 HasIBHUMM Ha AaHUNI MOMEHT pe3yjbraTa-
MM JOCIiIXeHb in vitro Ta in vivo, RYR He € myrareHoM i
TOKCUYHMM TpenapaToM. ¥ Mozelli 111ypiB-ajib0iHOCIB BBe-
neHHs roctpux 103 RYR y 0,5—5,0 r/kr Macu Tina He BU-
KJIMKAJIO TOKCUYHOCTI un cMepTi. [TogiOHUM 4yuHOM BBe-
neHHst RYR Ha piBHi 2,0—12,0 % nipotsirom 14 THXKHIB He
CIMPUYMHUJIO KOTHUX 3HAUHUX 3MiH Y CITOXMBaHHI 1Xi a00
Maci Tija 1ypiB, SKi OTPUMYBAJIU JIIKYBaHHS, MTOPIBHSIHO
3 KOHTPOJILHUMM IIypaMu. Y TecTi Ames eKBiBaJeHT 0
1 Mr eTaHoOJIBHOTO eKCTpakTy 3 RYR Ha yaliky He BUSIBIISIB
T€HOTOKCMYHOCTI 1100 IuTaMiB Salmonella typhimurium.
Kpim Toro, nokaszaHo, 1o Bucoki piBHi RYR He Busiis-
JIM TOKCUYHOCTI Mic/I CyOXpOHIYHOTO BBEACHHS Ha PiBHSIX
1o 1000 mr/xT Macu Tia ipotsaroM 28 i 90 nHiB mocminb y
mypis [7].

Onnak RYR mae nmo6iuni epextu, ockinbku MK i -
TPUHIH, IKUI € MeTabOJiITOM MiKOTOKCUHY, OTPUMAaHUM Y
pe3yabTati 6poniHHs Monascus, OB’ si3aHi 3 MiIBUILEHUM
PU3MKOM MiomaTii, CHMIITOMAaTUYHOTO TEMaTUTy, Mepu-
(epruHOi Helipornarii, epeKTUIbHOI AUCGhYHKIIIT Ta aHa-
(dimaxtnunoi peakuii [7, 65, 66]. BuxopucroByioun ita-
niicbky cuctemy WHO-UMC, ouinky CIOMS/RUCAM
i WHO-Vigibase, B 52 i3 1261 mociimkeHHS MOBiZOMIIS-
JI TIpo 55 mOOGIYHUX peakiliit Ha mieTmdyHi no6aBku RYR
3 kBiTHs1 2002 poKy 1o BepeceHb 2015 poky, a mionaris i

Tom 18, N2 7, 2022

www.mif-ua.com, https://iej.zaslavsky.com.ua 41



OrAsp Aitepatypm / Literature Review

4]

remnarur ctaHoBwin 52,73 % Bin 3arajbHOI KiJIbKOCTI I10-
OIYHUX peakiiii [8].

HesixictaTunu, BKJIIOUHO 310BacTatiHoM (MK y RYR),
MeTabouti3yoThes pepmernToM nutoxpomy P450 CYP3A4, i
BiZIOMO, 1110 OHOYACHE 3aCTOCYBaHHS IMpenapaTiB, sIKi iH-
rioytotb CYP3A4, Moxe 30UIbIINTY TIepiod HaIliBpo3Mmamy
LIMX CTATHUHIB, 1X KOHIIEHTpALLil0 Yy IJia3Mi KpOBi Ta pU3NK
miorokcuuHocTi. IHrioitopu CYP3A4, siki B3a€EMOiOTH 3i
CTaTMHAMH i, X0 i piIKO, MOXKYTh BUKJIMKATH pabaoMioi3,
BKJIIOYAIOTh: KJIAPUTPOMILIMH, Bepanamii, HUKIOCIOPHUH,
IWUITia3eM, iTPaKOHA30JI i a3UTPOMILIMH, TpeindpyToBUit
ciK, iHribiTopu iporeasu HIV, ¢pibpaTu, HiaunH, KymapuH,
Heda3omoH, MaKpoJliau, TPOTUIPUOKOBI 3acoou. Pabmo-
MioJ1i3, iHIYKOBaHUII CTaTUHAMU, MOXe OYyTM HACIiJKOM
MiIBUIIEHOI €KCIO3UILLil Mpernapary, BiporiqHi MeXaHi3MU
B3a€EMO/Iil BKJIIOUAIOTh MTOCUJIEHE BCMOKTYBaHHS JloBacTa-
TUHY Yepe3 KOHKYpeHIIito 3a P-Tikonporein KuileuyHnKa,
3HUKEHHS KJIipEHCY CTaTMHY 4epe3 KOHKYPEeHIIilo 3a Ka-
HaJIbIIEBY CEKPEllil0 HUPOK a00 B3aEMOJIiI0 B TEYiHKOBUX
caiitax 3 CYP3A4. OnHouacHe 3aCTOCYBaHHSI CTaTUHY i
¢idpaTy TaKoX ITiIBUILYE PU3UK paOIOMioi3y, TOMY CJIif
YHUKATH 3aCTOCyBaHHSI TeMGiOpo3uy mnauieHTam, sKi
OTPUMYIOTH JJoBacTaTuH. OTXe, MEANYHI MPaLliBHUKU I10-
BUHHI TIEPEBIPSTU MOXJIMBY B3a€EMOIiI0 MiX JIIKADCHKUMU
3aco0aMu B MAlli€EHTIB, SIKi CMOXUBaIOTh MPoaykTu RYR,
a TaKOX PO3IJISiAAT MOXJIMBICTH PAHHBOTO MOHITOPUHTY
GyHKIIiT MeYiHKY 11 03HaK YIIKOAKEHHs M’s13iB. [Tapasnennb-
HO CIIOXMBavi MOBUHHI OyTU IpoiHdOpMOBaHi Ipo Te, 1110
MK, mo mictutbes B RYR, ineHTnuHMit 10BacTaTUHY i iM
HEOOXiTHO BiIMOBUTMCS Bil BMKOPUCTAHHS IperapariB
RYR six camortikyBaHHSI, OCOOJIMBO SIKIIIO BOHU 3a3HAU
rorepeaHix MoOiYHMX peakliliii Ha cTaTuHu [2, 7].

Xoua no6aBku RYR 3patorbesi Garatoobiusgrounmu
TSI TALliEHTIB 3 TilepXoJecTepUHEMIETO, TinepinineMieto
a0o0 1 TUX, XTO Ma€ BUCOKUI PU3UK CEPLIEBO-CYIUHHUX
nomiii, mob6aBku, 1m0 MicTaTh RYR, 11e HegocTaTHHO KOH-
TponotoTees. [loku He Oyne cTBopeHa cTaHAapTU30BaHa
cuctema Jij1s1 opMyJTIOBaHHS 1 BUPOOHMUIITBA TTPOIYKTY, a
Kinbkicte MK y nieBHiil no6aBui RYR He Oyae 4iTko Bu-
3HaueHa, e(DeKTUBHICTD i Oe3MmeKa LMX IMPOAYKTIiB 3aIula-
TUMYThCS TIiJi MUTaHHSAM. HeoOxigHe 3anydyeHHS CIOXu-
BayiB, KJIiHILIMCTIB i MOJITUKIB, 11100 CIPUSITU HAJIEXKHOMY
BukopuctanHio RYR. KpiMm Toro, ciim mpoBogutu paH-
JIOMi30BaHi KOHTPOJbOBaHI AOCTIIKEHHS TS TIepeBipKu
Oe3reku i epekTUBHOCTI KoxkHoTro TipernapaTy RYR. Ipo-
¢inb 6e3neku no6aBok RYR myxe momiOoHMiT 10 mpodio
craTuHiB [8].

3aBasKu OTO MMPOKOMY BUKOPUCTAHHIO SIK Xapyo-
BO1 JI00AaBKM MPOTSITOM 0araTbOX POKiB 10 TOTO, SIK OYyJ10
BUSIBJIEHO I10oro JiKyBajbHi BaactuBocTi, RYR € mpomyk-
TOM XapuyBaHHSI, i 0 HbOTO CJIiji CTABUTHUCS SIK IO TAKOTO.
11106 3meHIIMTH BapiadbenbHicTh BMicTy MK y pisHuX mpe-
napatax RYR i 3BecTu 10 MiHiMyMy KiJIBKiCTb TOKCHYHUX
CMOJIYK, TaKUX K UMTPUHIH, KOHTPOJIb SIKOCTi TOBUHEH
OyTM BOPOBAIKeHUH i 3a0e3reueHnii opraHi3aisaMu, Bim-
MOBiTaJIbHUMHU 3a HArJIsia 3a MPOMyKTaMM XapyyBaHHSI i
nobaBkamu. Yepes MMpoKi MOTeHIIilHI TTIepeBaru I 310-
poB’st RYR citig BupoOisTH SIK cTaHIapTU30BaHU TIperia-
par ajs TUX, KOMY 1€ TTOTeHLiIHO Mife Ha KOpUCTb. BiH
MOXe OyTH JOCTYITHUM UISI CITOKMBAYiB SIK J00aBKa i TOMY

He MOoTpeOdy€e TaKOro CyBOPOTO PEryJIlOBaHHS, SIK BUKOPU-
cTaHHs JiKiB. Ha eTukeTii mpomykTy HeoOXiqHO BKa3yBaTh
CTaHAapTU30BaHy KilbKicTh MK i BiICyTHICTh TOKCHUHIB,
110 € BaXXJIMBUM [IJIsI CIIOXKMBAUiB, rapaHTyloun eDeKTUB-
HicTh i 6e3neky. CrnioxxuBayaMm IT0O0aBKU CJIil pEKOMEHIY-
BaTU PETYJISIPHO MPOXOAUTH CITOCTEPEXKEHHS B MEIUUYHOTO
npawLiBHUKA, 1100 CTEXMTU 3a MOXIMBUMM TOOIYHUMU
eeKTaMuy Ta B3aEMOIIEIO 3 JiKaMM Ta iHIIMMM HYTpUIIE-
BTHKaMu [25].

€Bporneiicbke areHTCTBO I0J0 Oe3MeKr XapyoBUX
npoaykTiB (EFSA — European Food Safety Agency) Bu-
3HAUMJIO, 110 MaKCHMaJlbHa /1032 LIUTPUHIHY, IKY MOXHa
npuiiMaTd JIOOMHI 0e3 HedPOTOKCUYHOCTiI, CTAaHOBUTh
20 MKT/KT Ha 100y [67], XOua Hi TeHOTOKCUYHUI, Hi KaH-
LIEPOT€HHUI BIUIMB HE MOXHA 3 YIIEBHEHICTIO BUKJIIOUUTH.
OpHak, 3TigHO 3 HeIIOoJaBHIM MeTaaHalIi3oM 53 paHIoMi-
30BaHUX KOHTPOJbOBAHUX JOCHIKEHb i3 8535 maliieHTa-
mu (4437 y rpymni nikyBanHsg RYR i 4303 y KOHTpOJIbHIl
rpymni), BUKOpUCTaHHsI MOHaKoJliHy K He ToB’si3aHe 3 1mij-
BUILEHUM PU3MKOM TMOOIYHMX e(heKTiB 11010 M’s3iB [45,
68]. KpiM TOrO, MOCIHIIKEHHS MPOJEMOHCTPYBAJIO 3HU-
JKEHHSI pU3UKY HeM sI30BUX MOOIYHUX e(heKTiB i cCepiio3HUX
MOOIYHMX e(eKTiB MOPiBHSIHO 3 KOHTPOJBHOIO TIPYIIOIO.
[Mpodinb Bucokoi nepeHocumocti RYR 0yB minTBepmxe-
HUi aHajizoM miarpymn. Kpim toro, 30ijblieHHsT 1000BUX
103 MoHakoJiHy K OyJio moB’si3aHe 3i 3HMXKEHUM PU3UKOM
MoGiYHUX edeKTiB, He MOB’SI3aHUX 3 OMOPHO-PYXOBUM
amapatom [45]. Otxe, RYR € 3aranom mepeHocumoro i
0€3IMeYHOI0 JIETUYHOIO 0OABKOIO JJIs1 3HVKEHHS JIiITi/IiB
HaBiTh y MAalli€EHTIB, SIKi paHillle He MePEHOCUIN JiKyBaHHS
CTaTMHAMU, OCOOJIMBO SIKILO TMpernapaTd HaJIEKHUM YU-
HOM KOHTPOJIIOIOTLCS i MalOTh HU3bKUI BMiCT MOHAKOJIi-
Hy K (3 Mr/menn) [69].

HasiTtb K110 XpoHiuHe 3acTocyBaHHsI MK Moxe cripu-
YUHUTU JIETKi a00 MOMipHi 1TO0iYHI e(peKTH, BOHU 3a3BU-
yaii 6e3reyHi i 100pe MepeHOoCIThCS.

HyTtpuueBTnYHi KOMGiHALi 3 RYR

RYR 4yacto moemHyioTh 3 iHIIMMM NPOAYKTAMU, SIKi
MOXYTb €(DeKTUBHO 3HIKYBATHU PiBEHb JIIITi/IiB, TAKUMM SIK
OepramoT, apTUILOK, OepOeprH Ta iHIIII.

Bbyno npoBeneHe paHaomi3oBaHEe AOCTIIKEHHS 3 HY-
TPULICBTUYHUMU TIpernapaTtaMM, 5IKi, 3a MOIMepeaHIMU a-
HUMMU, 3HIXKYIOTh piBeHb JITTHIL: yepBoHMit ApiKIKOBUIA
puc, apTHUILIOK, OepOepuH, OepraMoT, YaCHUK, €KCTpPakT
3€JICHOTO 4alo, POCIMHHI CTEepOJIM/CTaHOJU, IOJiK03a-
HOJIM, CWIIMapWH i cripyriHa. BusHavyanu: JimonpoTeinn
HU3bKOI IIiJIbHOCTI, 3araJiIbHUI XOJIECTEPUH, XOJIeCTepUH
JIIOIPOTEiHIB BUCOKOI IIUTBHOCTI Ta TPULNILEPUINA CH-
poBaTku. 3arajioM OyJjio BKJItoueHo 131 BUMpPoOOyBaHHS, y
SIKUX B3sUIM ydacTh 13 062 ocobu. Yci nmpoaHaiizoBaHi HY-
TPULIEBTUKH, 32 BUHSITKOM MOJIiKO3aHOJIiB, OYJIN e(PeKTUB-
Humu B 3HKeHHI XC JITTHII i 3XC nopiBHSIHO 3 Tu1ale-
00. HaitepekTUBHIIIMMY TIpermapaTaMy IIOAO0 3HIDKCHHS
XCJITTHII i 3XC 6yau 6epramot i RYR. ITincymoByiouu,
MOXHa cka3zaTu, 1110 6epraMot i RYR € naitecpekTuBHimm-
MM HyTpuleBTUKamu 11010 3HuxkeHHss XC JITTHILL i 3XC.
Jloka3u edekTy 0epraMoTy MOXYTb BUMaraTu moaajbIiInux
nociimkeHb. [losniko3aHoNM He BIUIMBAIOTH HA JIITiTHUI
npodins [7, 70].
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V3araabHeHHsI JOCTYIMHUX KJIiHIYHUX JaHUX TIPO eeK-
TUBHICTb i 0€3MeKy HalOiIbIl BABYSHUX i BUKOPUCTOBYBa-
HUX TiMOJiMieMiYHUX HYTPUIIEBTUKIB MOKa3ajio, 110 BCe
OibIlIa KiJIBKICTh MeTaaHaJi3iB paHIOMi30BaHMX KJIiHiu-
HUX IOCTIIKEHb MiATBEPIKYE €(DEKTUBHICTh i MEPEHOCH -
MICTb CyMillleil AeSKUX TiMMoJIiniaeMiYyHuX HYTPULIEBTUKIB,
takux 1K RYR, dpakiiist mosidpeHo1iB 6epramory, pocianH-
Hi CTepOoJIv i cTaHOIM, PO3YMHHA KJIiTKOBUHA, OepOepuH,
eKCTpPaKTU apTUIIOKY, YacCHUK, 3€JIEHUI Yaii, cripyJiHa
Toio. He Oy10 BUCYHYTO CYTTEBUX 3ayBaXXeHb 1100 O€3-
MeKW BUKOPUCTAaHHS TaKWX MpoOmyKTiB. Takox Oyso me-
peBipeHO 3B’SI30K OULIBIIOI KiJbKOCTI TiITOJIITiaeMiTHIX
HYTPUILIEBTUKIB i AKX HYTPULIEBTUKIB i3 TiMOMiIigeMiu-
HUMU IIpeniapatamu. HasiBHI maHi cBimyaTh IIpo Te, 110 Ie-
SIKi KJIIHIYHO BUITPOOYBaHi TiMoJiniaeMidyHi HyTpULIEBTUKU
MOHa 0e3MeYHO BUKOPUCTOBYBATH ISl MiIBUILIEHHS PiB-
HSI JIIMIAIB y TUIa3Mi B TMAIli€EHTIB i3 JIETKOIO Ta TTOMipHOIO
TUCTITIAEMI€I0 3 HU3BKUM CEPLIEBO-CYAUHHUM PU3UKOM.
L5 Teparist Moxe OyTH OCOOJIMBO BaXKJIMBOIO [IJIS1 MAlli€H-
TiB 3i 3MillIaHOIO TUCIiMiAEMi€I0, OCOOJIMBO aTEPOT€HHOIO
MUCHIIiIEMI€I0 B TMAIiEHTIB i3 AiabeToM i MeTaboJiYHUM
CUHJIPOMOM, Y MAlli€HTIB 3 HU3bKOIO i ITOMipHOIO Tillep-
XOJIECTEPUHEMI€IO, 110 He AOCSra€ LiaboBOoro piBHs XC
JITTHILL, i nys namieHTiB i3 moGiyHUMU edpeKkTamu, MoB’sI-
3aHMMMU 31 CTaTUHAMU, SKi MalOTh BUIIMI PU3UK Ceple-
BO-CYIMHHUX TOMiit. [X eeKTUBHICTb y HOBrOCTPOKOBIit
MepCHeKTUBI (POKM) Ma€ TTO3UTUBHUI BIIUB Ha (haKTOpU
PU3UKY ceplieBO-CyaMHHuX 3axBopioBaHb, XC JIITHIII i
MOKpallye AesiKi MapKepu CTapiHHs cyauH ((DyHKIIisI eH-
JOTeJIi10, IBUIAKICTh MYyIbCOBOI XBUJI) [1].

BucHoBKMU

YepBonuii apixmkosuii puc (RYR) nemoHcrpye mm-
POKMIA CHIeKTp OiOJIOTiYHMX BJIACTMBOCTEM, IO BKIIIOYAE
TITIOJIITimeMiuHi, aHTHATePOCKJIEPOTUYHI, aHTUIia0eTI-
Hi, aHTUAIUIIOIeHHi, renaToNpPOTEKTOPHI, iIMyHOMOIYIIO-
[09i, MPOTHW3amajibHi, aHTUTIIEePTEH3UBHI, MPOTUPAKOBI,
HEHPOLUTONPOTEKTOPHI Ta aHTMOCTEOIIOPOTUYHI e(DEKTH.
Cepen HUX TiloJimiaeMiyHa i aHTUATePOCKJIEpOTUYHA aK-
TUBHICTh € HAMOIIbII BUPAXKEHOIO.

V pesynbrari YMCAeHHMX aHaji3iB Oyau 3po0JieHi Ha-
MiifHI 1 TTOCIIiIOBHI BUCHOBKU IIpO Te, 110 mmpemnapatu RYR
BIUIMBAIOTh Ha (haKTOPU PU3UKY METabOJiYHOrO0 CUHAPO-
Mmy. Jlokasu cBimyaTh, 110 npenapatu RYR cyrreBo 3HMKY-
1o1h yactoty cmepti Ta MACE nipu MC i nokpaliytooTh pi-
BEHb IJIIOKO3U B KPOBI, JiMigHU podiib i apTepiaabHut
tck. Otxe, npermapati RYR MoxyTh Oyt e(heKTUBHUM
3ac000M JIiKyBaHHSI — 3MEHIIYIOTh (hakTopu pusuky MC i
3aro0biraloTh nporpecyBanHo CC3.

3aBasKu CKJIaaHI cucteMi komrioHeHTiB RYR, ski
B3aEMOJIIIOTh MixK CO0OOI0 i ITiICUIIOI0TH OAMH OHOTO, IIpe-
napatu RYR Ginbin ecdhekTHBHI, HiXK KOMEPIIifiHI cCTaTUHY,
PiIKO BUKJIMKAIOTh HETOJIEPAHTHICTh y MAlli€HTIB 1 pidlie
MPU3BOIATH OO0 Oia0eTy.

Llle GinplI NEPCIEKTUBHUM € BUKOPUCTAHHS CyMilllei
JIMiTO3HIKYIOUMX TIperapaTiB, TaKuXx sIK 0epraMort, apTu-
110K, OepOepuH Ta iHIIIi.

HagiTs s1k1110 XxpoHiuHe 3actocyBaHHs MK Moxke cipu-
YMHUTH JIETKi a00 MTOMipHi ITOOiYHI e(peKTH, BOHU 3a3BU-
yaii O6e3neyHi it gobpe mepeHocsAThes. 111006 3MeHIIUTH

BapiabenbHicTh BMicTy MK y pizHux npenapatax RYR i
3BECTHU 10 MiHIMYMY KiJIbKiCTh TOKCUYHMX CITOJYK, TaKMX
SIK IIUTPUHIH, TIOBUHEH OyTU BIPOBAIKEHUIN HalEKHUI
KOHTPOJIb SIKOCTi.

Kounduaikr iHnTepeciB. ABTOpU 3asiBJISIOTH MPO BiACYT-
HicTb KOH(JIIKTY iHTEpeCiB i B1acHOi (hiHaHCOBOI 3alliKaB-
JICHOCTI ITpU ITiATOTOBLII JAHOI CTATTI.

Cnuncok Aiteparypu

1. Cicero A.F.G., Fogacci F., Zambon A. Red Yeast Rice for Hy-
percholesterolemia: JACC Focus Seminar. J. Am. Coll. Cardiol. 2021.
Vol. 77. Ne 5. P. 620-628. doi: 10.1016/j jacc.2020.11.056. PMID:
33538260.

2. Cicero A.F.G., Fogacci F., Banach M. Red Yeast Rice for Hy-
percholesterolemia. Methodist Debakey Cardiovasc. J. 2019. Vol. 15.
Ne 3. P. 192-199. doi: 10.14797/mdcj-15-3-192. PMID: 31687098;
PMCID: PMC6822657.

3. Liu K., Xie L., Gu H., Luo J., Li X. Ultrasonic extraction,
structural characterization, and antioxidant activity of oligosaccha-
rides from red yeast rice. Food Sci. Nutr. 2022. Vol. 10. No 1. P. 204-
217. doi: 10.1002/fsn3.2660.

4. LuoJ., Sun Q., Ma Z., Song J., Wu C., Li X. Ultrasonic ex-
traction, structural characterization, and bioactivities of nonstarch
polysaccharides from red yeast rice. Biotechnol. Appl. Biochem.
2020. Vol. 67. Ne 2. P. 273-286. doi: 10.1002/bab.1844. PMID:
31652012.

5. Yuan R., Yuan Y., Wang L., et al. Red Yeast Rice Prepara-
tions Reduce Mortality, Major Cardiovascular Adverse Events, and
Risk Factors for Metabolic Syndrome: A Systematic Review and Me-
ta-analysis. Front. Pharmacol. 2022. Vol. 13. P. 744928. doi: 10.3389/
fphar.2022.744928. PMID: 35264949; PMCID: PMC8899821.

6. Loubser L., Weider K.I., Drake S.M. Acute liver injury in-
duced by red yeast rice supplement. BMJ Case Rep. 2019. Vol. 12.
Ne 3. P.e227961. doi: 10.1136/bcr-2018-227961. PMID: 30910808;
PMCID: PMC6510127.

7. Zhu B., Qi F., Wu J. et al. Red Yeast Rice: A Systematic Re-
view of the Traditional Uses, Chemistry, Pharmacology, and Quality
Control of an Important Chinese Folk Medicine. Front. Pharmacol.
2019. Vol. 10. P. 1449. doi: 10.3389/fphar.2019.01449. PMID:
31849687; PMCID: PMC6901015.

8. Mazzanti G., Moro P.A., Raschi E., Da Cas R., Menniti-Ip-
polito F. Adverse reactions to dietary supplements containing red yeast
rice: assessment of cases from the Italian surveillance system. Br. J.
Clin. Pharmacol. 2017. Vol. 83. Ne 4. P. 894-908. doi: 10.1111/
bep. 13171, PMID: 28093797; PMCID: PMC5346868.

9. Hu J., Wang J., Gan Q.X. et al. Impact of Red Yeast Rice
on Metabolic Diseases: A Review of Possible Mechanisms of Action.
J. Agric. Food Chem. 2020. Vol. 68. Ne 39. P. 10441-10455. doi:
10.1021/acs.jafc.0c01893. PMID: 32854499.

10. Xiong Z., Cao X., Wen Q. et al. An overview of the bioacti-
vity of monacolin K/lovastatin. Food Chem. Toxicol. 2019. Vol. 131.
P. 110585. doi: 10.1016/j.fct.2019.110585. PMID: 31207306.

11. Song J., Luo J., Ma Z., Sun Q., Wu C., Li X. Quality and
Authenticity Control of Functional Red Yeast Rice — A Review. Mole-
cules. 2019. Vol. 24. Ne 10. P. 1944. doi: 10.3390/molecules24101944.
PMID: 31137594, PMCID: PMC6572552.

12. Klingelhofer 1., Morlock G.E. Lovastatin in lactone and
hydroxy acid forms and citrinin in red yeast rice powders analyzed

Tom 18, N2 7, 2022

www.mif-ua.com, https://iej.zaslavsky.com.ua 43



OrAsp Aitepatypm / Literature Review

4]

by HPTLC-UV/FLD. Anal. Bioanal. Chem. 2019. Vol. 411. Ne 25.
P. 6655-6665. doi: 10.1007/5s00216-019-02039-y. PMID: 31410535.

13. Zhang Z., Ali Z., Khan S.1., Khan I.A. Cytotoxic monacolins
from red yeast rice, a Chinese medicine and food. Food Chem. 2016.
Vol. 202. P. 262-8. doi: 10.1016/]j foodchem.2015.12.039. PMID:
26920293.

14. Zhou W., Guo R., Guo W. et al. Monascus yellow, red and
orange pigments from red yeast rice ameliorate lipid metabolic dis-
orders and gut microbiota dysbiosis in Wistar rats fed on a high-fat
diet. Food Funct. 2019. Vol. 10. Ne 2. P. 1073-1084. doi: 10.1039/
¢8f002192a. PMID: 30720827.

15. Xu B., Wang Q., Sung C. Telomerase Inhibitory Effects of Red
Pigment Rubropunctatin and Statin Monacolin L Isolated from Red
Yeast Rice. Genes (Basel). 2017. Vol. 8. Ne 5. P. 129. doi: 10.3390/
genes8§050129. PMID: 28445391; PMCID: PMC5448003.

16. Zhang H.L., Li G.L., Su G.C., Liu J.W., Li J. Separation
and purification of the antioxidant compounds from Gutian Red Yeast
Rice. Mod. Food Sci. Technol. 2018. Vol. 34. Ne 5. P. 136-142. doi:
10.13982/j.mfst.1673-9078.2018.05.020.

17. Patel S. Functional food red yeast rice (RYR) for metabolic
syndrome amelioration: a review on pros and cons. World J. Microbi-
ol. Biotechnol. 2016. Vol. 32. No. 5. P. 87. doi: 10.1007/s11274-016-
2035-2. PMID: 27038957.

18. Cheng M.J., Wu M.D., Chen Y.L., Chen LS., Su Y.S.,
Yuan G.F. Chemical constituents of red yeast rice fermented with the
Sfungus Monascus pilosus. Chem. Nat. Compd. 2013. Vol. 49. Ne 2.
P. 249-252. doi: 10.1007/s10600-013-0573-5.

19. Wei W.D., Lin S., Chen M.H. et al. Monascustin, an unusual
gamma-lactam from Red Yeast Rice. J. Nat. Prod. 2017. Vol. §0. No 1.
P. 201-204. doi: 10.1021/acs.jnatprod.6b00493.

20. Musselman M.E., Pettit R.S., Derenski K.L. A review and
update of red yeast rice. J. Evid. Based Complement. Alternat. Med.
2012. Vol. 17. P. 33-39. doi: 10.1177/215658721142970.

21. Barrios-Gonzdlez J., Miranda R.U. Biotechnological pro-
duction and applications of statins. Appl. Microbiol. Biotechnol. 2010.
Vol. 85. Ne 4. P. 8§69-83. doi: 10.1007/5s00253-009-2239-6. PMID:
19820926.

22. Patel S., Akhtar N. Fungus Monascus-Fermented Red
Yeast Rice (RYR): Natural Therapeutic Statin Source or Mycoto-
xin? Fungi. Role Sustain. Dev. Curr. Perspect. 2018. P. 739-752. doi:
10.1007/978-981-13-0393-7_38.

23. Xue Y., Tao L., Wu S. et al. Red yeast rice induces less mus-
cle fatigue symptom than simvastatin in dyslipidemic patients: a single
center randomized pilot trial. BMC Cardiovasc. Disord. 2017. Vol. 17.
Ne 1. P. 127. doi: 10.1186/512872-017-0560-z. PMID: 28521773,
PMCID: PMC5437665.

24. Li P, Wang Q., Chen K. et al. Red Yeast Rice for Hyperli-
pidemia: A Meta-Analysis of 15 High-Quality Randomized Controlled
Trials. Front. Pharmacol. 2022. Vol. 12. P. 8§19482. doi: 10.3389/
fphar.2021.819482. PMID: 35111069; PMCID: PMC&880208S.

25. Nguyen T., Karl M., Santini A. Red Yeast Rice. Foods. 2017.
Vol. 6. Ne 3. P. 19. doi: 10.3390/foods6030019. PMID: 28257063;
PMCID: PMC5368538.

26. Bruno A., Pandolfo G., Crucitti M. et al. Red Yeast Rice
(RYR) supplementation in patients treated with second-generation
antipsychotics. Complement. Ther. Med. 2018. Vol. 37. P. 167-171.
doi: 10.1016/j.ctim.2018.03.007. PMID: 29609929.

27. Ding M., Si D., Zhang W., Feng Z., He M., Yang P. Red
yeast rice repairs kidney damage and reduces inflammatory transcrip-
tion factors in rat models of hyperlipidemia. Exp. Ther. Med. 2014.

Vol. 8. No 6. P. 1737-1744. doi: 10.3892/etm.2014.2035. PMID:
25371725; PMCID: PMC4217782.

28. Prasun P. Mitochondrial dysfunction in metabolic syndrome.
Biochim. Biophys. Acta Mol. Basis Dis. 2020. Vol. 1866. Ne 10.
P. 165838. doi: 10.1016/j.bbadis.2020.165838. PMID: 32428560.

29. Hirode G., Wong R.J. Trends in the Prevalence of Meta-
bolic Syndrome in the United States, 2011—2016. JAMA. 2020.
Vol. 323. No 24. P. 2526-2528. doi: 10.1001/jama.2020.4501. PM1D:
32573660; PMCID: PMC7312413.

30. Xiong X., Wang P., Li X., Zhang Y., Li S. The effects
of red yeast rice dietary supplement on blood pressure, lipid pro-
file, and C-reactive protein in hypertension: A systematic review.
Crit. Rev. Food Sci. Nutr. 2017. Vol. 57. Ne 9. P. 1831-1851. doi:
10.1080/10408398.2015.1018987. PMID: 26167669.

31. Sungthong B., Yoothaekool C., Promphamorn S., Phimarn W.
Efficacy of red yeast rice extract on myocardial infarction patients
with borderline hypercholesterolemia: A meta-analysis of randomized
controlled trials. Sci. Rep. 2020. Vol. 10. Ne 1. P. 2769. doi: 10.1038/
§41598-020-59796-5. PMID: 32066811; PMCID: PMC7026145.

32. Wang X.J., Wang J. Comparative Study for Clinical Effect
in Treating Elderly Lacunar Infarction Patients Complicated with
Hyperlipidaemia and Prehypertension between Xuezhikang Cap-
sule and Atorvastatin Calcium Tablets. Pract. J. Card. Cereb. Pneu.
Vasc. Dis. 2016. Vol. 24. Ne 6. P. 67-71. doi: 10.3969/].issn. 1008-
5971.2016.06.017.

33. Xiao J. Comparison of Clinical Efficacy of Xuezhikang Cap-
sule and Atorvastatin Calcium Tablets in the Treatment of Senile La-
cunar Cerebral Infarction with Hyperlipidemia and Prehypertension.
Yao Pin Ping Jia. 2019. Vol. 16. Ne 10. P. 41-43. doi: 10.3969/].
issn.1672-2809.2019.10.013.

34. Kaneko H., Itoh H., Kiriyama H. et al. Fasting Plasma Glu-
cose and Subsequent Cardiovascular Disease Among Young Adults:
Analysis of a Nationwide Epidemiological Database. Atherosclerosis.
2021. Vol. 319. P. 35-41. doi: 10.1016/j.atherosclerosis.2020.12.024.
PMID: 33465660.

35. de Jong M., Woodward M., Peters S.A.E. Diabetes, Glycated
Hemoglobin, and the Risk of Myocardial Infarction in Women and Men:
A Prospective Cohort Study of the UK Biobank. Diabetes Care. 2020.
Vol. 43. Ne 9. P. 2050-2059. doi: 10.2337/dc19-2363. PMID: 32651263.

36. Lu M.C., Fang W.C., Li W.C., Yeh W.C., Shieh Y.H.,
Chen J.Y. The Association between Insulin Resistance and Cardiovas-
cular Disease Risk: A Community-Based Cross-Sectional Study among
Taiwanese People Aged over 50 Years. Int. J. Environ. Res. Public
Health. 2020. Vol. 17. Ne 19. P. 7195. doi: 10.3390/ijerph17197195.
PMID: 33019649; PMCID: PMC7579546.

37. Liu J.T., Chen H.Y., Chen W.C., Man K.M., Chen Y.H.
Red Yeast Rice Protects Circulating Bone Marrow-Derived Proangio-
genic Cells against High-Glucose-Induced Senescence and Oxidative
Stress: The Role of Heme Oxygenase-1. Oxid. Med. Cell. Longev.
2017. Vol. 2017. P. 3831750. doi: 10.1155/2017/3831750. PMID:
28555162; PMCID: PMC5438855.

38. Ren Y., Ren Q., Lu J. et al. Low triglyceride as a marker for
increased risk of cardiovascular diseases in patients with long-term type
2diabetes: A cross-sectional survey in China. Diabetes Metab. Res. Rev.
2018. Vol. 34. Ne 2. doi: 10.1002/dmrr.2960. PMID: 29124871.

39. Cochran B.J., Ong K.L., Manandhar B., Rye K.A. High Den-
sity Lipoproteins and Diabetes. Cells. 2021. Vol. 10. No 4. P. 850. doi:
10.3390/cells 10040850. PMID: 33918571; PMCID: PMC8069617.

40. Desai A.N. High Blood Pressure. JAMA. 2020. Vol. 324. No 12.
P. 1254-1255. doi: 10.1001/jama.2020.11289. PMID: 32960243.

44 Mib>KHOPOAHUIN EHAOKPUHOAOTIHHUIN XKYPHAA, ISSN 2224-0721 (print), ISSN 2307-1427 (online)

Tom 18, N2 7, 2022



[ &)

Orasa Aiteparypm / Literature Review

41. Sun S., Lo K., Liu L. et al. Association of mean arterial
pressure with all-cause and cardiovascular mortality in young adults.
Postgrad. Med. J. 2020. Vol. 96. No 1138. P. 455-460. doi: 10.1136/
postgradmedj-2019-137354. PM1D: 32404499.

42. Ruscica M., Penson P.E., Ferri N. et al. Impact of nutraceu-
ticals on markers of systemic inflammation: Potential relevance to car-
diovascular diseases — A position paper from the International Lipid
Expert Panel (ILEP). Prog. Cardiovasc. Dis. 2021. Vol. 67. P. 40-52.
doi: 10.1016/j.pcad.2021.06.010. PMID: 34186099.

43. Banach M., Bruckert E., Descamps O.S. et al. The role of red
yeast rice (RYR) supplementation in plasma cholesterol control: A re-
view and expert opinion. Atheroscler. Suppl. 2019. Vol. 39. P. el-e§.
doi: 10.1016/}.atherosclerosissup.2019.08.023. PMID: 31451336.

44. Banach M., Katsiki N., Latkovskis G. et al. Postmarketing
nutrivigilance safety profile: a line of dietary food supplements con-
taining red yeast rice for dyslipidemia. Arch. Med. Sci. 2021. Vol. 17.
Ne 4. P. 856-863. doi: 10.5114/aoms/133716. PMID: 34336013,
PMCID: PMC8314417.

45. Fogacci F., Banach M., Mikhailidis D.P. et al. Safety of
red yeast rice supplementation: A systematic review and meta-ana-
lysis of randomized controlled trials. Pharmacol. Res. 2019. Vol. 143.
P. 1-16. doi: 10.1016/j.phrs.2019.02.028. PMI1D: 30844537.

46. Palmisano B.T., Zhu L., Eckel R.H., Stafford J.M. Sex
differences in lipid and lipoprotein metabolism. Mol. Metab. 2018.
Vol. 15. P. 45-55. doi: 10.1016/j.molmet.2018.05.008. PMID:
29858147; PMCID: PMC6066747.

47. Yang H., Pan R., Wang J., Zheng L., Li Z., Guo Q., Wang C.
Modulation of the Gut Microbiota and Liver Transcriptome by Red
Yeast Rice and Monascus Pigment Fermented by Purple Monas-
cus SHM 1105 in Rats Fed with a High-Fat Diet. Front Pharmacol.
2021 Jan 21. 11. 599760. doi: 10.3389/fphar.2020.599760. PMID:
33551805; PMCID: PMC7859525.

48. Chen T.L., Lin C.S., Lin J.A. et al. Evaluating Risk of In-
cident Diabetes Between Patients Who Used Lovastatin and Red
Yeast Rice Prescriptions (LipoCol Forte): A Retrospective Cohort
Study Based on a Real-World Database. Diabetes Metab. Syndr.
Obes. 2020. Vol. 13. P. 89-98. doi: 10.2147/DMS0.5223833. PMID:
32021355; PMCID: PMC6956995.

49. WangJ., Jiang W., Zhong Y. et al. Xuezhikang attenuated the
functional and morphological impairment of pancreatic islets in diabet-
ic mice via the inhibition of oxidative stress. J. Cardiovasc. Pharmacol.
2014. Vol. 63. Ne 3. P. 282-9. doi: 10.1097/FJC.0000000000000047.
PMID: 24609055.

50. LuK.Y.,Chen S.H., Lin Y.S., Wu H.P., Chao P.M. An anti-
diabetic nutraceutical combination of red yeast rice (Monascus purpu-
reus), bitter gourd (Momordica charantia), and chromium alleviates
dedifferentiation of pancreatic f3 cells in db/db mice. Food Sci. Nutr.
2020. Vol. 8 Ne 12. P. 6718-6726. doi: 10.1002/fsn3.1966. PMID:
33312555; PMCID: PMC7723183.

51. Fujimoto M., Tsuneyama K., Chen S.Y. et al. Study of the
effects of monacolin k and other constituents of red yeast rice on
obesity, insulin-resistance, hyperlipidemia, and nonalcoholic ste-
atohepatitis using a mouse model of metabolic syndrome. Evid.
Based Complement. Alternat. Med. 2012. Vol. 2012. P. 892697. doi:
10.1155/2012/892697. PMID: 23320041; PMCID: PMC3541547.

52. Shen L., Sun Z., Chu S. et al. Xuezhikang, an extract from
red yeast rice, attenuates vulnerable plaque progression by suppressing
endoplasmic reticulum stress-mediated apoptosis and inflammation.
PLoS One. 2017. Vol. 12. Ne 11. P. e0188841. doi: 10.1371/journal.
pone.0188841. PMID: 29190732, PMCID: PMC5708751.

53. Wu M., Zhang W.G., Liu L.T. Red yeast rice prevents athe-
rosclerosis through regulating inflammatory signaling pathways. Chin.
J. Integr. Med. 2017. Vol. 23. Ne 9. P. 689-695. doi: 10.1007/s11655-
017-2416-x. PMID: 28861889.

54. Silverman M.G., Ference B.A., Im K. et al. Association Be-
tween Lowering LDL-C and Cardiovascular Risk Reduction Among
Different Therapeutic Interventions: A Systematic Review and Me-
ta-analysis. JAMA. 2016. Vol. 316. Ne 12. P. 1289-97. doi: 10.1001/
Jama.2016.13985. PMID: 27673306.

55. Grundy S.M., Stone N.J., Bailey A.L. et al. 2018 AHA/
ACC/AACVPR/AAPA/ABC/ACPM/ADA/AGS/APhA/ASPC/NLA/
PCNA Guideline on the Management of Blood Cholesterol: Executive
Summary: A Report of the American College of Cardiology/American
Heart Association Task Force on Clinical Practice Guidelines. J. Am.
Coll. Cardiol. 2019. Vol. 73. Ne 24. P. 3168-3209. doi: 10.1016/j.
Jjacc.2018.11.002. Erratum in: J. Am. Coll. Cardiol. 2019. Vol. 73.
Ne 24. P. 3234-3237. PMID: 30423391.

56. GBD 2016 Lifetime Risk of Stroke Collaborators, Fei-
gin V.L., Nguyen G. et al. Global, Regional, and Country-Specific
Lifetime Risks of Stroke, 1990 and 2016. N. Engl. J. Med. 2018.
Vol. 379. No 25. P. 2429-2437. doi: 10.1056/NEJMoa1804492.
PMID: 30575491; PMCID: PMC6247346.

57. Virani S.S., Alonso A., Benjamin E.J. et al. Heart Disease
and Stroke Statistics-2020 Update: A Report From the American
Heart Association. Circulation. 2020. Vol. 141. Ne 9. P. e139-e596.
doi: 10.1161/CIR.0000000000000757. PMID: 31992061.

58. Chang C.C., Sun M.F., Chou Y.C., Yeh C.C., Hu C.J.,
Cherng Y.G., Chen T.L., Liao C.C. Decreased Risk of Stroke in
People Using Red Yeast Rice Prescriptions (LipoCol Forte®): a To-
tal Population-Based Retrospective Cohort Study. Evid. Based
Complement Alternat. Med. 2022 Apr 23. 2022. 8§160425. doi:
10.1155/2022/8160425. PMID: 35502179; PMCID: PMC9056220.

59. Becker D.J., French B., Morris P.B., Silvent E., Gordon R.Y.
Phytosterols, red yeast rice, and lifestyle changes instead of statins:
a randomized, double-blinded, placebo-controlled trial. Am. Heart
J. 2013. Vol. 166. Ne 1. P. 187-96. doi: 10.1016/j.ahj.2013.03.019.
PMID: 23816039.

60. Liu Z., Chen P. A case of erectile dysfunction induced by red
yeast rice in lipid-lowering therapy. Phytother. Res. 2018. Vol. 32.
Ne 5. P. 953-954. doi: 10.1002/ptr.6025. PMID: 29356231.

61. LinC.M., Lin Y.T., Lin R.D., Huang W.J., Lee M.H. Neu-
rocytoprotective Effects of Aliphatic Hydroxamates from Lovastatin,
a Secondary Metabolite from Monascus-Fermented Red Mold Rice,
in 6-Hydroxydopamine (6-OHDA)-Treated Nerve Growth Factor
(NGF)-Differentiated PC12 Cells. ACS Chem. Neurosci. 2015. Vol. 6.
Ne 5. P. 716-24. doi: 10.1021/cn500275k. PMID: 25692332.

62. Husakova M., Plechata M., Branska B., Patakova P. Effect
of a Monascus sp. Red Yeast Rice Extract on Germination of Bacteri-
al Spores. Front. Microbiol. 2021. Vol. 12. P. 686100. doi: 10.3389/
fmicb.2021.686100. PMID: 34108955; PMCID: PMC8180847.

63. Chen C.H., Yang J.C., Uang Y.S., Lin C.J. Improved disso-
lution rate and oral bioavailability of lovastatin in red yeast rice pro-
ducts. Int. J. Pharm. 2013. Vol. 444. No 1—2. P. 18-24. doi: 10.1016/j.
ijpharm.2013.01.028. PMID: 23352857.

64. Leone G., Consumi M., Pepi S. et al. New formulations to en-
hance lovastatin release from red yeast rice (RYR). J. Drug Deliv. Sci.
Technol. 2016. Vol. 36. P. 110-119. doi: 10.1016/].jddst.2016.10.001.

65. Liu Z.G., Chen P.J. A case of erectile dysfunction induced by
red yeast rice in lipid-lowering therapy. Phytother. Res. 2018. 32(5).
953-954. doi: 10.1002/ptr.6025

Tom 18, N2 7, 2022

www.mif-ua.com, https://iej.zaslavsky.com.ua 45



OrAsp Aitepatypm / Literature Review

4]

66. Dobremez V., Serra A., Grosset-Janin D., Dopter A., Pineau-
Blondel E., Ruel J.H. Myasthenia gravis exacerbation after red yeast
rice use. Rev. Neurol. (Paris). 2018. Vol. 174. No 7—8. P. 577-578.
doi: 10.1016/j.neurol.2017.08.006. PMID: 30017101.

67. EFSA Panel on Contaminants in the Food Chain (CONTAM).
Scientific Opinion on the risks for public and animal health related to
the presence of citrinin in food and feed. EFSA J. 2012. Vol. 10. Ne 3.
P. 2605. doi: 10.2903/j.efsa.2012.2605.

68. EFSA Panel on Food Additives and Nutrient Sources Added
to Food, Younes M., Aggett P. et al. Scientific opinion on the safety of
monacolins in red yeast rice. EFSA J. 2018. Vol. 16. Ne 8. P. 5368.

Information about authors

69. Banach M., Patti A.M., Giglio R.V. et al. The Role of Nutraceu-
ticals in Statin Intolerant Patients. J. Am. Coll. Cardiol. 2018. Vol. 72.
N 1. P. 96-118. doi: 10.1016/] jacc.2018.04.040. PMID: 29957236.

70. Osadnik T., Gotawski M., Lewandowski P. et al. A network
meta-analysis on the comparative effect of nutraceuticals on lipid
profile in adults. Pharmacol. Res. 2022. P. 106402. doi: 10.1016/j.
phrs.2022.106402. PMID: 35988871.

OrpumaHo/Received 02.10.2022
PevyeH3oBaHo/Revised 13.10.2022
MMpwiiHsTo [o Apyky/Accepted 20.10.2022 M

Sokolova L.K., State Institution “V.P. Komisarenko Institute of Endocrinology and Metaholism of the NAMS of Ukraine”, Kyiv, Ukraine
Pushkarev V.M., State Institution “V.P. Komisarenko Institute of Endocrinology and Metabolism of the NAMS of Ukraine’, Kyiv, Ukraine
Tronko M.D., State Institution “V.P. Komisarenko Institute of Endocrinology and Metabolism of the NAMS of Ukraine’, Kyiv, Ukraine

Conflicts of interests. Authors declare the absence of any conflicts of interests and own financial interest that might be construed to influence the results or interpretation of the manuscript.

L.K. Sokolova, V.M. Pushkarev, M.D. Tronko

State Institution “V.P. Komisarenko Institute of Endocrinology and Metabolism of the National Academy

of Medical Sciences of Ukraine”, Kyiv, Ukraine

Treatment of hyperlipidemia and other metabolic disorders
with bioactive drugs from red fermented rice

Abstract. Red yeast, or fermented, rice (RYR) is made by fer-
menting steamed rice (Oryza sativa) with an edible mushroom
(Monascus purpureus, etc.). RYR contains various chemical
components, including monacolins, pigments, organic acids,
amino acids, sterols, decalin derivatives, flavonoids, lignans,
coumarin, terpenoids, and others. In addition, polysaccharides
and monascan were isolated from RYR. Monacolins and pig-
ments are the most abundant and biologically active compo-
nents of RYR. RYR exhibits a wide range of biological proper-
ties, including hypolipidemic, antiatherosclerotic, antidiabetic,
antiadipogenic, hepatoprotective, immunomodulatory, antiin-
flammatory, antihypertensive, anticancer, neurocytoprotective,
and antiosteoporotic effects. Among them, hypolipidemic and
antiatherosclerotic activity is the most pronounced. As a result
of numerous analyses, reliable conclusions were made that RYR

drugs affect risk factors for metabolic syndrome (MS). Evidence
suggests that RYR drugs significantly reduce mortality and car-
diovascular events in MS, improve blood glucose levels, lipid
profile, and blood pressure. Thus, RYR drugs can be an effective
means of treatment — they reduce MS risk factors and prevent
the progression of cardiovascular diseases. Due to the complex
system of RYR components that interact with each other and
reinforce each other, RYR drugs are more effective than com-
mercial statins, they rarely cause intolerance, and less often lead
to diabetes. Even more promising is the use of mixtures of li-
pid-lowering drugs, such as bergamot, artichoke, berberine, etc.
Although chronic use of monacolins may cause mild side effects,
they are generally safe and well tolerated.

Keywords: red yeast (fermented) rice; statins; dyslipidemia; meta-
bolic syndrome; diabetes; atherosclerosis
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The effects of yoga
on cardiovascular risk factors

Abstract. Cardiovascular diseases is a group of disorders of the heart and blood vessels, including coronary heart
disease, cerebrovascular disease, rheumatic heart disease, peripheral artery disease, congenital heart disease,
deep vein thrombosis, and pulmonary embolism. The most important behavioral risk factors for heart disease and
stroke are poor diet, physical inactivity, smoking, and harmful alcohol use. The impact of behavioral risk factors
may manifest in each individual as high blood pressure, hyperglycemia, hyperlipidemia, overweight, and obesity.
The purpose of this study was to give a thorough scientific analysis of yoga’s contribution to the management and
prevention of cardiovascular diseases and related risk factors. The records are collected from several databases.
We performed an extensive search of the PubMed/Medline electronic database. However, it is believed that the risk
of cardiovascular disease can be reduced by adjusting for several risk factors, such as increasing physical activity
and using relaxation to reduce stress, both of which are elements of yoga. As yoga has become an increasingly
popular form of exercise, it could be an important intervention for primary and secondary cardiovascular disease
prevention. Evidence suggests that regular exercise can reduce the risk of death from cardiovascular disease,
and it is beneficial when included in primary and secondary prevention strategies. This review assessed the ef-
fectiveness of yoga in reducing various cardiovascular risk factors (blood pressure, weight, body mass index, lipid
profile, blood sugar). There is promising evidence that the practice of yoga improves cardiovascular health. Yoga
practice length has a beneficial relationship with reducing the risk of cardiovascular diseases. Numerous studies
used limited sample numbers, varied the forms and lengths of their yoga treatments, and omitted information on
the processes behind change. The prevention and management of cardiovascular illnesses and associated risk
factors, however, might be greatly aided by yoga. To even further understand the numerous possible mechanisms
behind yoga’s effects, more research is necessary.

Keywords: cardiovascular disease; cardiovascular disease risk factors; diabetes mellitus; yoga

Introduction

Cardiovascular diseases (CVD) have become India’s
major cause of death. In India, cardiovascular disease
claimed between 62.5 and 12.7 million early life years
in 2016 [1]. Approximately 12.0 % to 20.0 % and 6.0 %
to 9.0 % of all fatalities in these areas, were attributed to
ischemic heart disease and stroke, respectively [2]. Com-
mon issues like smoking may contribute differently in
different Indian states, according to a review of the car-
diovascular disease burden connected to modifiable risk
factors. The burden of cardiovascular disease is influenced
by several variables, including high blood pressure, high
cholesterol, dietary exposure, cigarette smoking, and obe-
sity. Among the major lifestyle risk variables that contri-

buted to CVD DALYs in 2016, diet (low intake of fruits,
vegetable, cereals and nuts and higher intake of salt, trans-
fat, and red meat) was followed by smoking and a lack of
exercise. However, among metabolic abnormalities; hy-
pertension, dyslipidaemia and raised fasting plasma glu-
cose levels were the ones that contributed most to the
CVD DALYs in India [2]. Much of the success in reducing
preventable cardiovascular disease mortality has benefited
the elderly, but much remains to be done in the area of pri-
mary cardiovascular disease prevention, in particular, are
people under the age of 65 [3]. To prevent the first CVD
event from happening, primary CVD prevention compro-
mises screening for cardiovascular risk in asymptomatic
individuals and implementing risk reduction treatments in
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those at high risk [4, 5]. Interventions aimed at improving
nutrition, physical exercise, smoking cessation, and stress
management have been associated to significant decrea-
ses in absolute cardiovascular disease risk scores in high-
risk persons [6]. Physical inactivity is listed in numerous
guidelines as a significant modifiable risk factor for deve-
loping cardiovascular disease. It is the fourth most com-
mon cause of death worldwide [7]. They claim that people
who exercise regularly and appropriately reduce their risk
of high blood pressure, cardiac disease, strokes, and high
plasma glucose level, thus aid them in keeping a healthy
weight. Yoga is an age-old Indian discipline that combines
physical, mental, and spiritual components, maybe a be-
neficial form of activity.

Methodology

Records were gathered from several databases. Using
the keywords “Yoga and Cardiovascular Disease, Yoga and
Cardiac rehabilitation, Risk factors for Cardiovascular Di-
sease and Yoga, Yoga and Coronary Heart Disease, Yoga
and Hypertension” we conducted a thorough search of the
Medline, PubMed electronic database to locate pertinent
articles in English. Only included studies with at least one
randomized controlled trial of yoga treatment. There were
no constraints on the types of yoga done, their frequency,
or length. The purpose of this study was to give a through
scientific analysis of yoga’s contribution to the management
and prevention of cardiovascular diseases and their related
risk factors.

Cardiovascular disease in India:
a growing problem

CVD, different malignancies, chronic respiratory di-
sorders, diabetes, and other noncommunicable illnesses
are among the main cause of mortality. This epidemio-
logical change is mostly brought on by the rise in cardio-
vascular disease prevalence and cardiovascular disease risk
factors in India. The estimated prevalence of cardiovascu-
lar disease in India in 2016 was 54.5 million [8]. In India,
cardiovascular illnesses are presently the leading cause of
death, with ischemic heart disease and stroke contributing
more than 80.0 % of the load [8]. Cardiovascular disorder,
such as ischemic heart disease and cerebrovascular diseases
like strokes, are the major cause of deaths, accounting for
177 lakh fatalities [9]. In India, the burden of non-com-
municable diseases kept growing, with cardiovascular di-
sease-bearing a disproportionate share of the burden [10].
Cardiovascular disease-related illnesses now account for
more than two third of non-communicable disease mor-
tality in India [11]. Despite large disparities in risk factor
incidence across different locations, in India, cardiovas-
cular disorders continues to be leading cause of mortality,
particularly in poorer regions and rural areas [12]. In India,
the disease transition has mirrored the rapid epidemiologi-
cal shift paradigm, with a swift change in the last two de-
cades to the era of delayed chronic illnesses. The PURE
Study conducted by Yosuf et al., had three key conclusions.
First, regardless of the fact that those nations seemed to
have the lowest risk-component load, the incidence of sig-
nificant cardiovascular events increases in the low-income

countries. In contrary, the incidence of non-major car-
diac disease increases in high-income nations. Second, the
number of fatalities following major cardiovascular events
and the rate of death from all the causes were highest in
low-income countries, intermediate in middle income
countries, and least in high-income countries. Third, in
middle income countries and low income countries, the
rate of major cardiovascular events and the rates of death
from all the causes were lower in rural than in urban areas,
whereas the risk thing load was higher in urban than in rural
areas in both the nations [13]. Compared to those of Euro-
pean descent, cardiovascular illness strikes Indians at least
10 years sooner and during their peak profilic midlife years
[14, 15]. In India, CVDs caused 28.1 % of all the fatali-
ties and 14.1 % of DALYs in 2016 compared to 15.2 % and
6.9 %, respectively, during the year 1990 [16]. The two most
prevalent cardiovascular disorders, ischemic heart disease
and stroke, accounted for 24.9 % of all DALYs caused by
CVDs. In India, the prevalence of CVDs increased from
2.57 crores during 1990 to 5.45 crores during the year 2016.
Despite advances in technical and pharmaceutical over the
past many years and even slight drops in the overall mor-
tality rate from the CVDs, it continues to be the leading
reason for death and a significant economic burden [17].

Cardiovascular disease risk factors
and burden

The GBD 2016 (Global Burden of Disease) study’s
comparative risk factor evaluation for India and the United
States revealed that cardiovascular risk variables are histori-
cally important predictors of cardiovascular disease in both
the US and India [2]. Similar percentages of burden of car-
diovascular disease may be related to obesity, smoking, high
blood pressure, high blood cholesterol, and dietary expo-
sures.

By 2025, there will be 213.5 million people with hyper-
tension than there were in 2000 (118 million) [18]. In con-
trast to most Western countries, India has seen an increase
in average blood pressure over the previous 2 decades [19].

Prevalence of DM has quadrupled in rural regions from
2.0 % to 9.0 % during the previous 20 years while nearly
doubling in urban areas from 9.0 % to 17.0 % [20]. By 2030,
it is predicted that there will be a startling 101 million people
worldwide who have DM [21]. According to a calculation
based only on the ICMR-INDIAB research, 77 million In-
dians have prediabetes, also known as impaired glucose to-
lerance (IGT) or impaired fasting glucose (IFG) [22].

Sequential studies conducted in India suggested that
the average levels of triglycerides, low-density lipoprotein
cholesterol, and non-high-density lipoprotein cholesterol
increasing rapidly [23]. Only 20.0 % of participants in the
ICMR-INDIAB research had each of their lipid levels in-
side the normal limits, and a significant number of them
had minimum one lipid anomaly [24]. Low HDL-choles-
terol, which was seen more frequently in people with lower
educational levels remained the most frequently seen lipid
anomaly [24]. Low concentrations of HDL cholesterol in
the blood and high triglyceride concentrations are the indi-
cators of dyslipidaemia. The crude prevalence of high total
cholesterol in 2016 was 23.0 % [8].
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Obesity, especially abdominally obesity, increases the
chances of developing or increases the risk of metabolic
and cardiovascular disease risk factors such as increased
blood pressure, deranged lipid profile, insulin resistance,
and type 2 DM. Such risk factors also contribute to growing
health care expenditure by raising the chance of CVD mor-
bidity and death [25, 26]. In accordance with WHO crite-
ria for the Asia-Pacific region, obesity is classified as either
overweight (BMI > 23 kg/m?) or obese (BMI > 25 kg/m?)
[27, 28]. Irrespective of age and Body Mass Index (BMI),
abdominal obesity, as determined by waist size, is also sub-
stantially linked to the risk for cardiovascular disease as well
as a predictor of higher mortality in both men and women
[29, 30]. Waist measurement above 88 cm for females and
over 102 cm for males is considered central obesity. It is
more advantageous to lose 5.0 % to 10.0 % of body weight
and maintaining it for prolonged periods of time since it
lowers the risk of CVDs and other health issues [31]. Preva-
lence rates of central obesity and obesity overall range from
16.9 % to 36.3 % and 11.8 % to 31.3 %, respectively, accor-
ding to ICMR-INDIAB research. Thus, abdominal obesity
is significant risk factor for CVDs in India [32].

Cardiovascular disease prevention
Focusing on the primary cardiovascular disease pre-
vention and managing the modifiable risk factors for the
illness, such as cigarette smoking, elevated blood pressure,
deranged lipid profile, elevated blood glucose levels, and
most crucially, obesity, have been encouraged. The recom-
mendations advise that prompt lifestyle changes are crucial
for the control and prevention of CVDs in both the at-risk
population and those who already have it [33]. Numerous
risk factors are connected to lifestyle decisions including
lack of exercise, smoking, drinking, and eating unhealthily
[34]. Different approaches incorporating a healthier diet
and managing stress have been found to be useful, even
though scientific treatments are effective in preventing and
managing CVDs [34]. Yoga is such a method that combines
stress reduction with physical activity. Given that high le-
vels of physical activity are a crucial factor in reducing obe-
sity and cardiovascular illnesses, yoga may be a significant
intervention for both primary and secondary prevention of
CVDs since it is becoming more and more popular as a type
of physical activity [34]. Yoga really does help with high
blood pressure, deranged lipid profile, and atherosclero-
sis, based on various research. Systemic study showed that
yoga reduced metabolic risk factors including high blood
pressure and deranged lipid profile [34]. The evidence sug-
gests that behavioural treatment or lifestyles modification
may help with preventive care and sustainable management
of CVDs, as well as reducing the chance of developing the
condition, albeit effectiveness depends mainly on comp-
liance [35]. Statistics shows that those who don’t ever had
any cardiovascular disease risk factors by midlife live much
longer and are healthy [36]. The American Heart Associa-
tion has recommended a programme called Life’s Simple
7 TM that focuses on 4 healthier lifestyles elements and 3
ideal characteristics [37]. First, the committee developed a
concept of optimum cardiovascular health, which would be
defined as (1) the simultaneous practice of four healthy ac-

tivities (no smoking since 1 year, within normal limit BMI,
daily minimum required physical exercise, healthy intake
of diet so as to encourage cardiovascular health), (2) the
presence of four good health indicators (no DM, no ciga-
rettes use over the last year, total cholesterol level not hig-
her than 200 mg/dl without any treatment, blood pressure
not more than 120/80 mmHg without medications); and
(3) not having any significant cardiovascular disease (like
stroke, heart failure, coronary heart disease, etc). Smoking
is a habit that appears on that both list of health indicators
and health related behaviours owing to the importance of
quitting smoking and smoking termination for health edu-
cation. In order to achieve all the requirements listed above
which define perfect cardiovascular fitness, the committee
identified a total of seven health behaviours and aspects.
Blood pressure, cholesterol, blood glucose, physical inac-
tivity, food, weight, and smoking are the seven major risk
factors which individuals may reduce via healthy lifestyle
choices to assist them in achieving optimum cardiovascular
health.

YOQG

Yoga is described as “an ancient Indian discipline com-
prising of posture movements, controlled breathing, medita-
tion” as in Oxford Handbook of Complementary Medicine
[34]. It is claimed to lead the understudy to a unification of
both mind and body and soul and was established in India
more than five thousand years ago. It is built on the integra-
tion of three fundamental elements: Asana (body position),
Pranayama (breath), Dhyana (concentration and devotion).
The six primary sub-disciplines of yoga are bhakti, hatha,
jnana, karma, mantra, and raja [34].

Hath yoga is one of the varieties of yoga that is regar-
ded as a practice that can help avoid cardiovascular disease.
A modern-day stressor is a key contributory factor in a vari-
ety of ailments, including cardiovascular disease. Several re-
search indicates that yoga may reduce risk factors for CVDs
including type 2 DM, smoking, hypertension, deranged
lipid profiles, overweight, and psychological stress [38—41].
There is data that a yoga-based regimen could slow or even
stop the advancements of cardiovascular illnesses [42].
Exercising regularly appears to reduce the chance of suc-
cumbing through CVDs, according to the evidence, and it is
advantageous when included within primary and secondary
preventive methods [34]. This is due to the positive impact
that regular activity had upon CVD symptoms, a person’s
functional ability, metabolism, and the life quality, in addi-
tion to CVD risk factors. Yoga is also a reasonably safe, mild
option for improving overall health and mental well-being,
particularly for individuals who live sedentary lifestyles [34].

Yoga and high blood pressure

By 2020, hypertension, which is a significant risk factor
for many cardiovascular illnesses, would be the leading cause
of mortality and disability in India [43]. Various researches
have revealed that practising yoga significantly lowers sys-
tolic and diastolic blood pressure [44—46], pulse pressure
[47—49], and mean arterial blood pressure and all of these
measurements in people with high blood pressure [49, 50].
Certain asanas and pranayama are suggested for the goal of
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lowering blood pressure (BP). Advantages might include a
decrease in stress and a modification of baroreceptors sensi-
tivity and parasympathetic tone. Yoga is a non-toxic supple-
ment to diets and exercises that lowers blood pressure and
is also reasonably priced. However, it is still unclear which
component, asanas, pranayama, or meditation, has the
most effect on decreasing blood pressure, or whether it is a
blend of all three [36].

Yoga and dyslipidaemia

The practice of yogic techniques to decrease lipid levels
is a secure alternative that’s being evaluated. Owing to the
calming effects of meditating, this impact is likely influ-
enced by a decrease in adrenergic activity as well as a change
in serum cholesterol [51].

Yoga and diabetes

A defining characteristic of effective diabetes care is the
decrease in cardiovascular risk factors in DM [52—54]. It
appears like yoga can help with it though. There are 2 poten-
tial avenues for the yoga’s mode of action: vagal stimulation
is the first step, followed by parasympathetic activation and
hypothalamus-pituitary-adrenal axis alteration [55].

The first hypothesised mechanism explains how yoga’s
effect on stimulation of vagus enhances baroreflex sensi-
tivity, decreases inflammatory cytokines, and thus lowers
BP as well as resting heart rate [52, 55—58]. In those with
type 2 DM, practicing yoga decreases the likelihood of
cardiovascular illnesses and enhances endothelial function
[52]. The usefulness of a yoga-based fitness programme in
enhancing glucose control in patients suffering from type 2
DM was examined in a research by U. Gupta et al. Com-
paring the yoga-based fitness programme subjects with
subjects given standard care, there was a positive decrease
(0.21 % 95% confidence interval [—0.34, 075], p = 0.454)
in HbAlc. In comparison to 37.5 % of individuals in the
standard arm, a decrease in HbAlc of less than 0.5 % was
seen in 44.7 % of individuals in the yoga-based exercise
programme. The HbAlc reduction was 0.3 % for those
who attended more than 75.0 % of the sessions as opposed
to 0.1 % for those having attended less than 75.0 % of the
sessions, which was a superior result [59]. According to a
preliminary study by Saboo et al. yoga programmes would
be a risk reduction strategy for type 2 DM and its sequelae.
Yoga interventions have a significant impact on autonomic
nervous system in prediabetes [60]. Short-term yoga inter-
ventions are beneficial in the management of glycaemic
indices such as blood glucose, HbAlc, and lipid profile in
prediabetic individuals, according to research by S. Kacker
et al. According to this preliminary study, yoga classes for
individuals who are at high risk for developing type 2 DM
might be a likely alternative for risk mitigation. Further-
more, prediabetics who practice yoga may find it useful for
lowering cardiometabolic risk factors and boosting exercise
confidence [61].

Yoga vs dietary intervention

The effectiveness of a 12-week yoga-based lifestyle in-
tervention versus a diet intervention on cardio-metabolic
risk variables in Indian individuals with metabolic syndrome

was examined by R. Yadav et al. in 2019. Compared to the
nutrition intervention group’s (32.3 %) results, considerably
higher percentage of participants (45.4 %) in the yoga-based
lifestyle category improved from the MS. In decreasing car-
dio-metabolic risk variables and metabolic risk scores in
Indian individuals with MS, 12-week yoga-based lifestyle
interventions are more effective than typical food interven-
tions [62].

Yoga and metabolic factors

In year 2015 research by PM. Siu et al., participants
with metabolic syndrome who were middle aged and older
Chinese adults were examined to see how one year of yoga
practise affected their cardiovascular risk factors, such as
abdominal obesity, high blood pressure, deranged lipid pro-
file, and high blood glucose levels. The yoga programme
was shown to be linked with a decline in the number of car-
diometabolic diagnostic components. A year of yoga prac-
tise resulted in a substantially reduced waist circumference.
A shift toward lower systolic blood pressure was observed
after the yoga intervention. These results suggest yoga’s pos-
itive supplementary function in the treatment of metabolic
syndrome [63]. Another study conducted by D.Y. Seo et al.,
examines the impact of an eight-week yoga-asana pro-
gramme upon obese teenage male’s body mass, lipid panel,
and insulin sensitivity. The study’s main conclusions have
been that obese teenage males with elevated levels of body
weight, fat mass, body fat percentage, body mass index,
basal metabolic rate, fat-free mass, and total cholesterol
responded better to an 8-week yoga-asana training regimen
than they had at the beginning [64].

Stress and sedentary lifestyle

The effect of the Bikram yoga-intervention on risk fac-
tors for heart disease in stressed-out and inactive individuals
was studied by Z.L. Hewett et al. in 2017. According to re-
gression analysis, greater participation in the intervention
class was linked to a substantial decline in body mass index,
body fat percentage, and diastolic blood pressure [65].

Yoga and cardiovascular disease
risk score

The effectiveness of short-term yoga-based short-term
intervention programme was assessed by R. Yadav et al.
in 2017, in lowering the Framingham Risk Score (FRS)
and calculating the 10-year cardiovascular risk score.
Following a brief yoga-based intervention, estimations
of FRS and cardiovascular risk were significantly lower
at 10 years. Low-density lipoprotein cholesterol and the
decline in FRS have a substantial positive association; tri-
glycerides, serum very low-density lipoprotein choleste-
rol, and systolic blood pressure have a positive but weaker
correlation [42].

Yoga’s second suggested mode of action involves the
stimulation of the parasympathetic nervous system and re-
lated anti-stress processes. It lessens the perception of stress
as well as the arousal of the hypothalamus-pituitary-adrenal
axis, enhancing the metabolic and psychological profiles al-
together, enhancing insulin sensitivity, and enhancing gly-
caemic control and lipid metabolism [55].
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Based on this concept, a yoga-based lifestyle interven-
tion might help deter the onset of cardiovascular and met-
abolic problems altogether [66]. Modifying one’s lifestyle
lowers the likelihood of developing cardiovascular diseases,
making it effective for both the primary prevention and im-
proved management of these conditions [67].

Conclusion

In accordance with this study, yoga may assist in mini-
mizing several risk factors of CVDs (weight, heart rate,
body mass index, blood pressure, stress, inflammation,
oxidative stress, and blood glucose levels). Yoga practise
length has a beneficial relationship with reducing the risk
of CVDs. Numerous studies used limited sample numbers,
varied the forms and lengths of their yoga treatments, and
omitted information on the processes behind change. The
prevention and management of cardiovascular illnesses
and associated risk factors, however, might be greatly aided
by yoga. To even further understand the numerous possible
mechanisms behind yoga’s effects, more research is ne-
cessary.

Limitations. Since this is a review article, we are unable
to go into detail about our research methodology.
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BnAuMB MOrv Ha CepL,eBO-CYAUHHI
dAKTOPU PUIKKY

Pesiome. CepuieBo-cynuHHi 3aXBOPIOBAHHS — LI IPyIa 3aXBO-
pIOBaHb ceplisl I KPOBOHOCHUX CYAWH, BKJIIOYHO 3 illIEMiYHOIO
XBOPOO0OIO ceplisl, IepeOdpoBaCKYISIPHOIO XBOPOOOIO, XBOPOOOIO
nepudepuaHnX apTepiii, TPOMO030M ITTMOOKUX BEH i eMOOITiE0
JlereHeBo1 aptepii. HaiiBaXJMBIilIMMKU TTOBETiHKOBUMU (hak-
TOpaM¥ PU3UKY CEPLEBO-CYIUHHUX 3aXBOPIOBAHb Ta iHCYJIBTY
€ He30aJaHCOBaHE XapuyBaHHSI, BiICYTHIiCTh (hi3UUHOI aKTUB-
HOCTI, KYpiHHS i1 3JI0BXUBaHHS ajiKoroyjeMm. Briivs noseaiHko-
BUX (paKTOPiB PUUKY MOXKE MPOSIBIIATUCS B KOXHOI JIIOAVUHU Y
BUTJISIII MiABUIIEHOTO apTepialbHOTO TUCKY, Tilepriikemii, Ti-
nepJinigemii, HaAMipHOI Macu Tilla 1 OXUPiHHS. MeTo1o bOro
JOCJTIKEHHsT OyJIO TIPOBECTH HAyKOBUIA aHaJi3 BHECKY OrM B
JIIKyBaHHSI 1 TIPO(iTIaKTUKY ceplieBO-CyIMHHUX 3aXBOPIOBaHb i
MOB’s3aHUX 3 HUMM (haKTOpiB pu3uKy. Hamu mpoBemeHo I1m-
POKMII TOIIYK B €JeKTPOHHiii 0a3i manux PubMed/Medline.
BcraHoBieHO, 1110 PU3UK CEPLEBO-CYIMHHMX 3aXBOPIOBaHb
MOXHa 3MEHIIWUTH, BPAaXOBYIOUM NEKiJibka (DaKTOpiB PU3UKY,
HampuUKJIag NOCUICHHS (hi3MYHOI aKTUBHOCTI i BUKOPUCTaHHS
penakcallii JJis 3MEHILIEHHS CTpecy, oOuaBa 3 SIKUX € eJIeMEH-
Tamu fiorn. OCKiJIbKM 1iora cTa€e Bce OUIBII TOIYJISIpHOIO (hop-
Mo (hi3MYHUX BIPaB, BOHA MOXE CTATU BaXKJIMBUM 3aXOIIOM

MEePBUHHOI 1 BTOPMHHOI NPO(MITaKTUKU CepLeBO-CYIMHHUX
3aXBOpIOBaHb. Pe3yabmamu cBigyaTh, 10 PeryjasipHi izuuHi
BIPaBU MOXYTb 3HU3UTU PU3UK CMEPTI Bill CEPLEBO-CYIMHHUX
3aXBOPIOBaHb, i BOHM KOPUCHI, SIKIIO iX BKJIIIOYUTH JI0 CTpaTeTiii
MIEPBUHHOI i BTOPMHHOI MpOodilaKTUKU. Y LIbOMY OTJISIAiI OLi-
HIoBajacs e(eKTUBHICTb MOTU B 3HUKEHHI Pi3HUX CeplIeBO-CY-
NUHHUX (PaKkTOpiB pU3MKY (apTepiaJbHUII TUCK, Maca Tijia, iH-
JIEKC MacH Tija, JininHui npodiiab, piBeHb LYKpy B KpoBi). lc-
HYIOTb 0araTooOilsIioui JaHi, 110 3aHITTS MOroi0 MOKPaIIyIOTh
CTaH CepLEeBO-CYIMHHOI CUCTeMU. TpUBaTiCTh 3aHSAITh HOTOIO
CNIPUSITIUBO BIUIMBAE Ha 3HMXEHHS PU3UKY CEPLEBO-CYIUH-
HUX 3aXxBOpiOBaHb. YMCIIEHHI MOCITIIKEHHSI BUKOPHUCTOBYBAIU
00MeXeHy KiJbKiCTh BUOIpOK, 3MiHIOBasuM (GOpMHU i TpuBa-
JIICTh 3aHSITh MOro10 i mpomycKaau iHGopMallilo Mpo MpoIecH,
IO CTOSATH 3a 3MiHamMu. Mora 3HaYHOIO MipOI0 MOXe CIPUSTH
npodiTakTulli i JiKyBaHHIO CEpPIIEBO-CYIMHHUX 3aXBOPIOBaHb
i moB’s13aHUX 3 HUMU (akTopiB pu3ukKy. o6 me kpaiie 3po-
3yMIiTH YMCJ€HHI MOXJIMBI MeXaHi3MM BILJIUBY OrM, HEOOXiaHi
JIOAATKOBI TOCTIIXKEHHS.

Ki1ro4oBi cj10Ba: ceplieBo-CyaMHHi 3aXBOPIOBaHHsI; (haKTOPH pyi-
3UKY CepLIEBO-CYIMHHMX 3aXBOPIOBaHb; IlYKPOBUI1 AiabeT; iiora
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MeAUKOMEHTO3HE AiIKYBOHHS NepPBUHHOTO
rinepnapartnpeosy

Pestome. lepsuHHwii rinepnapatvpeod (MIMTIT) — e He CrpoBOKOBaHE 3HUXEHHSIM PIBHS KaslbLito y KpoBi
rinepripogykysaHHsi napatropmory (1T, ske npu3BoAnNTbL [O MOPYLLUEHHS roMeocTasdy Kasnbuito. [oLumpeHicTs
MITIT ynpogosx ocTaHHboro 10-pivysi 3pocTace y 38’3Ky 3 NOKPALLUEHHSIM Moro giarHocTnku. CbOroAHi BiH roci-
[ae TpeTe micye 3a UMM rMoKasHUKOM r1icsis LyKpoBOro [iabety 1a TupeoigHoi natosnorii. [poBigHuMu KiiHiYHUMN
nposisamu [NITIT e gemiHepanisayisi Ta pe3op6Lisi KICTKOBOI TKAHWHW, & TaKOX HeGpoiTias i poO3BUTOK HUPKOBOI
He[ocTaTHoCTi. BcTaHOBIEHO, O 3HVXXEHHS LUBUAKOCTI [IOMEPYJISIPHOI ¢hinibTpallii 3BOPOTHO KOPEsToe 3 piBHEM
[1TT Ta acoyitoeTbCs 3 GiribLLNM 3HVKEHHSIM MIHEPAsIbHOI LLiNIbHOCTI KICTKOBOI TKaHUHW. KpiM Toro, Ha 1/1i 3Ha4Horo
CTIVIKOro nigBULLEHHS KanbLUiemii MigBULLYETbCA YacToTa rineptpodbii niBoro LwiyHo4Yka cepusi. XBOpi i3 BKa3aHo
CUMMNTOMATUKOIO BHAcigok HeBctaHossieHoro I TIT nepebyBatoTs rig HarsgomM opTonesis, kapgionoris, cimes-
Hux nikapis. MoxitopuHr FITIT € cborogHi He [0 KiHUs BigperynboBaHoo npobremoro. Lle, 30kpema, nos s3aHo
3 MM, LYO (PYHKLIOHYrO4a oprarisayivina cuctema LiarHoCTUKuM Liei naTonorii crnpusna 3Ha4HoMYy MigBULLEHHIO
SIK KifIbKOCTI BUSIBIIEHUX XBOPUX, Tak i HacTku cepef Hux acumnromHoro [ITIT. YactuHa xBopux BiAMOBASETLCA
Bif] Xipypri4HOro BTpy4aHHs, ike 3apas BU3HaHO ONMTUMAalbHUM BapiaHTom sikysaHHs [ITIT. LLe y nesHoi rpynu
XBOPpMX MaroTb Micle rpoTurnokasaHHs Ao orepalii y 38’3Ky 3 TSXKKO KOMopOigHow natosorieto. Lii gpakTopu
nigBULLYYIOTb aKTyaslbHICTb PO3POOKU NPUHUMMIB MEANKAMEHTO3HOI Tepanii naTosnorii, Lo noTpebye ceprio3HOro
aHarniay iCHylo4Mx Ha CbOrofHi MeAMKaMEHTO3HUX rnpenaparis, iX TepaneBTUYHNX MOXITMBOCTEN, PU3UKY YCKNas-
HeHb 4715 BigrpaLtoBaHHs KiHIYHUX pekomeHgawivi. Came Ui nuTaHHs ¥ cTaam OCHOBOK faHoi orfisg[oBoi cTarTi.
lpoaHanizoBaHo 6a3y HaykoBux ny6nikayivi 3a temoro TITIT | hapmakonoridyHi acnekTv gii ikapcbkux 3acobis
Y XBOpUX Ha Lo naTosiorito. BctaHoBeHo, Lo y MOBHOTEKCTOBUX CTATTAX 3 aHasli30M pe3ybTaTuBHOCTI Teparnii
Hav4acriLle rpernaparamu Buéopy 6ysiv 6icchocgpoHaTn, KanbLUMMIMETHK UnHakabyeT i Bitamid D Ta vioro aHasio-
. PetesibHO po3r/iAHYTO iX NepCrneKTMBY LWo[o BI/MBY Ha nposigHy cumnromatuky MITIT. Pesynetatn aHanisy
AanyTb 3MOry KiiHiuMcTam Bubpatu iHaMBIRYyanbHy TaKTUKY JiKyBaHHS KOHKPETHOrO XBOPOro.

Kno4oBi cnoBa: nepsuHHWi rinepnapatvpeos; 6icpocchoHaTv; KanbUMMiMeTuK, BitamiH D

IlepBunnuii rinepnapatupeo3 (III'TIT) — e He crpo-
BOKOBAHE 3HIDKEHHSIM PIiBHSI KaJIbllil0 Yy KpPOBi Tilepripo-
nykyBaHHst mapatropMony (ITTT), ske mNpu3BOAUTH 0
MHOpyILIeHHsT TroMeocTady Kamblito [1, 2]. I[lommpenictsb
[IT'TIT ynpomoBx ocTtaHHBOro 10-piudst 3pocTae y 3B’I3Ky
3 TTOKpaIlleHHsIM 1ioro miarHocTuku. ChOTOIHI BiH Iocizae
TPETE MicClle 3a LMM MOKA3HUKOM IIiCJIsI IyKPOBOTO J1iabeTy
Ta TUpeoinHoi marosorii [2, 3]. [IpoBimHUMU KIiHIYHUMU
nposteamu I1I'TIT € memineparizaliist Ta pe30opOIIisT KiCTKO-
BOI TKAHWHM, a TaKOX HedpoJIiTia3 i PO3BUTOK HUPKOBOI
HemocTaTHOCTI [4]. BeraHOBNIEHO, 1110 3HIDKEHHS IIBUIKO-
CTi IJTOMepYJISIpHOI (PiIBTpallii 3BOPOTHO KOPETIOE 3 PiBHEM
IITT Ta acouitoeTbes 3 OUTBIIMM 3HUXKEHHSIM MiHEpaTbHOI

miinbHoOCTI KictkoBoi TkaHuHu (MIIIKT). Kpim Toro, Ha T1i
3HAYHOT'O CTIKOTO MiABUIIEHHS KajblieMil (> 11,2 mr/mn)
IMiABUIIYEThCS YacTOTa TinepTpodii JIiBOro IILTyHOUKa cep-
1151, TIOPYIIYETHCS 1iaCTOIiYHE HAIIOBHEHHSI Ta BiIOYBa€THCS
Kablbikariis miokapaa [ 5, 6]. XBopi i3 BKazaHOIO CUMIITO-
MaTUKOIO BHac/inok HeBcTaHoBieHoro [II'TIT nepedyBaoTh
TIiT HATJISTIOM OPTOIIEIiB, KapaioJIoTiB, CIMEMHIX JIiIKapiB.

[Tpu BugsnenHi [II'TIT onTuManbHOW0O JiKyBalbHOIO
OINIII€I0 BBAXKAETHCS XipypriuyHU MeTon. AJjie iCHYE KOH-
TUHTEHT XBOPHUX, SIKi BHACJIIOK MEBHOI KOMOPOITHOCTI €
HeornepabeJbHUMU a00 KaTeropuYHO BiIMOBJISIIOTHCS Bil
orepalii. ¥ 1MxX BUIIagKaxX ajlbTepHATUBOIO MOXE CTaTU
MeIMKaMEeHTO3Ha Teparis.
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3 METOI0 BU3HAYMTU HAMOiNbII MEepCHeKTUBHI Mpemna-
patu s aikyBaHHs [IT'TIT rpynoto ekcrnieptiB Oysio mpo-
aHaJ1i30BaHO MaCcHUB HAyKOBMX MyOJIiKalliii 3a mepion 1946—
2016 pp. [7]. TemaTuka MOLIYKY Ta €KCIEPTHOI OLIiHKU
Bkitouana [IT'TIT, mapatupeoinHy ageHoMy Ta dhapMako-
JIOTiUHI acreKTu. s eKcrnepTu3u BidiOpaHo TiIbKU MOB-
Hi TEKCTU CTaTeil aHMIiliICbKOI MOBOIO CTOCOBHO MeOu-
kaMmeHTo3Horo JiikyBaHHst [ITTIT sik rojoBHOro o6’exra,
y SIKMX HaBeIeHO pe3yibratu Tepamii. 13 1999 nyGmikariiit
BKa3aHUM YMOBaM BiJIOBigaiu 54 CTaTTi, y IKUX HaBelICHi
naHi oo 6icocdonaris (bP) maminpoHary, ajeHapoHa-
Ty, KJIOJIpOHATY, Mikcy OicpocoHaTiB, eTUIAPOHATY, pU3e-
IpOHATY, HEPUIPOHATY, KapaiompoTeKTopa inpodiaBoHY,
a TaKOX KaJIbLIMMiMETUKa I[MHAKAJIbLIETy. TaKUM YMHOM,
OLIBLIICTD i3 BimiOpaHUX eKcrepTaMu CTaTeil CTOCyBaIvCh
BUKOpHUCTaHHs OicpocdoHariB. BomHouac 3HauHY yBary
JIiKapiB MPUBEPHYB KATbLIMMIMETUK — Mpernapar 3 iHIuM
MeXaHi3MOM [Iii.

Bicocdhonatu — 1ie chapmakosioriuHa rpymna 3acoois,
SIKi BIUTMBAIOTh HA CTPYKTYPY Ta MiHepaJi3allilo KiCTKOBUX
KkiitTiH. BoHM 3pmaTHiI TpuBaiaMii yac HAKOIMYYyBAaTHUChH Y
KiCTKOBIilf TKAHWHI, KOHIIEHTPYIOUKCH Y JJaKyHaX KiCTKOBO1
pe3opO1Iii, 1e Yyepe3 MPUTHiUeHHSI MEBaJOHOBOIO IILISXY
0iOCHMHTE3y X0JIECTepUHY B OCTEOKJIacTax MOPYIIyIOTh 11 -
TOAPXiTEKTOHIKY Ta (PYHKIIIOHYBaHHSI 3PiIMX OCTEOKJIACTiB
[8, 9]. Kpim Toro, b® mopyiryiots nudepeHiiiroBaHHs Ta
TO3piBaHHS KJIITUH — MOMNEPETHUKIB OCTEOKIACTIB, 3MEH-
mytoun ix momyssadito [10]. To6To romoBHUM dapmako-
JorivHUM eektoM B®D € 3HMXeHHS MBUIKOCTI KiCTKO-
BOTO PEMOJEIIOBAHHS i3 YIOBUILHEHHSIM (pa3u KiCTKOBOI
pe3opO1ii Ta BimHOBJIEHHS OajaHCy MiX pe3opOIieio Ta
OHOBJIEHHsIM KiaiTuH [11, 12]. AnaboniuHi edektTu bD
MOB’s13aHi 3 MiABUILIEHHSM XUTTE3AATHOCTI OCTEO0IaCTiB
LIJISIXOM OJIOKYBaHHS iX armomnTo3y, a TaKOX IiABUILIEHHS
CUHTe3y ocTeokjactamu kojareHy tumy I. Lle cympoBo-
IDKYETHCS TIO3UTUBHUMM 3MiHAMM MiKpOapXiTeKTOHIKI
KiCTOK 1 30iJbIIEHHSIM MiHEpaJbHOIrO KOMIIOHEHTa. Sk
HaCJIiIOK, ITIOTOBIIYIOThCS KiCTKOBI TpaOeKyIu Ta BimOyBa-
€ThCS 3aI00iraHHs BTpaTi KicTKoBOi1 Macu [13].

Tepanis B® cnpusie 3HaYHOMY 3HMXXEHHIO KabllilO
Yy CHUpOBaTIIi KpOBi Ta MOro eKcKpellii i3 cedero, aje 1ei
e(heKT TPUMAEThCSI A0 IIECTH MICAIliB, a TMOTIM piBeHb
KaJbllil0 TiABUIIYETHCS [0 TIOYaTKOBOTO TOKa3HMKA.
Y 6inbmiocti xBopux miaBuiyeThes piBeHb I1TI, a BTpara
KiCTKOBOI MacH 3MEHIIYEThCS (3a 0ioXiMiYHMMM MapKepa-
MM) y BCix XxBopux. [1py 1OBroTpuBajiuX CIOCTEPEXKEHHSIX
Bin3HavaeThes migsuineHus MIITKT [14].

Buxopsun 3 Toro, mo mosutuBHui BrumB b® Ha Ti-
nepKajblieMilo 30epiraeTbcs NpUOIM3HO BIPOJOBXK IlIe-
CTH MICSIIiB, 1Ii IIpenapaTy JOTiYHO BUKOPUCTOBYBATU KO-
POTKMMU KypcaMu, HalpUKJIaj, TPpH TiArOTOBII XBOPUX 10
ornepariii.

3acayroByloTh Ha yBary pe3yJjbraTd TpPHUBAJIoOro BU-
kopuctaHHsi b® y XBopuX Ha OCTEONOpO3: ajleHApOHa-
1y — 10 pokiB [15], puzenponaty — 7 pokiB [16], 301eH-
npoHaty — 9 pokiB [17—19], ibanaponaty — 5 pokis [20].
Byno BcraHoBieHO, 1110 B® HaKOMUUyOThCS B KiCTKaX, /e
YTBOPIOIOTh CBOEPIMHUI «IIKYBaJIbHUI pe3epByap», SIKUi
3a0e3Mevuy€e MOIOBXEHHS iX BUBUIBHEHHS i3 KiCTOK YIpO-
OB JIEKITbKOX MicCSIIiB a00 pOKiB ITiCJIsSI 3aBEpPIICHHS Te-

pamii [21]. Came us BinactuBicth B® crana oGrpyHTyBaH-
HSIM MOXJIMBOCTi TIPOBEACHHS TaK 3BaHUX «TiKYyBaJIbHUX
KaHiKyJ» 0e3 3HIKeHHS eeKTy Ta 0e3 MiABUILEHHS Pu-
3UKiB ITepesIoMiB, OCKiIbKI B® MpomoBXyIOTh TisITH TTiCIIsT
3aKiHYEHHs Kypcy JiKyBaHHs. B ocTaHHiIX peKoMeHmalisx
3 pallioHaJbHOTO BHUKOpHMcTaHHS Bb® BKazaHO Ha MOX-
JIUBICTh 5-piuHoro BxkuBaHHS B® 6e3 pU3UKY PO3BHUTKY
aTUIoBUX IepesioMiB cterHa [14]. I[Ipu ubomy HeoOXimHO
PEryJisipHO KOHTPOJIIOBAaTU MapKepu pe3opOilii KiCTKOBOT
TKaHUHU. ToOTO TpUBAJICTh Teparii i «IiKyBaJIbHUX KaHi-
KyJI» 0a3y€eThCs Ha OLIHII pu3uKy nepenaomis [13]. [amieH-
TH 3 IOMipHUM PU3UKOM MEPEJIOMiB MOXKYTb MPU3YITUHUTH
nikyBaHHs1 B® micisg m’Ti pokiB i He PO3MOYMHATH 0TO,
JIOTU MiHepaJibHA ILITbHICTb KicTKoBOi TKaHUHU (M LLIKT)
3aIMIIAETHCS CTabIbHOIO [22].

[IpencraBHUKOM iHIIOI (papMalleBTUIHOI TPYIH €
KaJbLIUMIMETUK LIMHaKajbleT. [1pernapar 3HMXy€E piBeHb
[ITI, migBuiyiouM YyTIMBICTH PELENTOPIB Kadblilo Ha
roBepxHi rojjoBHUX K1iThH [1TT — ocCHOBHUX peryyisiTopiB
cekpeii [1TT — 1o piBHIB MO3aKJIITUHHOTO KaJbLIilO.

3amwxenHs1 [ITI cnpuuuHsEe MiABUILEHHS Kajbllilo
kposi. Ilpu mpomy ctyminb 3HmkeHHs IITI kopemoe 3
piBHSIMU LIMHaKableTy. Ha T/1i BUKOpUCTaHHS LIMHaKab-
LIETY PiBHI KJIbIIi0 B CUPOBATLi KPOBi HOPMaTi3yIOThCS Y
70—80 % nauienTis 3 [IT'TIT [7, 23]. Edbekr miaTpuMy€eThCst
IO T’SITH 1 OiJIbIlIe POKIiB, ajie MicJist MPUITMHEHHS JTiKyBaH-
HSI PiBHI KaJIBLIiI0 TOBEPTAIOTHCS 10 MTOYATKOBUX.

BinnocHo BrummBy nipenapaty Ha MILIKT mani mitepa-
Typu cyrepewinBi. € aBTOpH, SKi BBaXawTh, 1110 BiH HE
BriuBae Ha MILIKT, ane omyGikoBaHi gaHi IIpo MOXKIIK-
BUi BB 1mHaKanbliery Ha MILLKT 3a ymoB itoro Bxu-
BaHHS HEe MeHILe poKy [7, 24, 25]. BiacyTHi JOKyMeHTOBaHi
IaHi MO0 BIUIMBY LIMHAKAJIBLETY Ha TillepKaJbLiEMIUHY
CUMIITOMATHUKY, Y TOMY YMCJIi HepoJiTiasz, i IKiCTb XKUTTSI.

basyrounch Ha my0JtiKamisax, sKi iCHyIOTh Ha ChOTOJIHI,
HaNOIIbII MepCNeKTUBHUMU TperapaTtaMu ISl TiKyBaHHS
II'TIT moxHa BBaxkatu b®. BoHu iHribyoTh Omnocepea-
KOBaHY OCTEOKJIaCcTaMM pe30pOIIifo KiCTOK i BOMHOYAC aK-
TUBYIOTb BIUIMB Ha OCT€00aCTH, YMM BiTHOBJIIOIOTH i Mifl-
TPUMYIOTh OaJlaHC MixX Pe30pOLIi€l0 i OHOBICHHSIM KJITHH,
a Takox miguiryiors MIIKT. I1pore b® He BruimBawoTh
onHo3HayHo Ha piBHi [1TT.

Ane umMHakanblUeT 3aaTHU 3HMXKyBaTu piBeHb [1TT,
i ueil ¢pakT oOrpyHTOBYE MOXJIUBY €(EKTUBHICTb MOEMI-
HaHOTO BUKOpUCTaHHS B® i muHaKaiblleTy Y XBOpUX Ha
[TI'TIT. Taka KoMOiHaLlis MOXe TTOENHATH aHTUPE30POTUB-
Hi BnactTuBocTi B® y yacTuHi 3MillHEHHSI KiCTKOBOI TKa-
HUWHM i3 KaJbLiperyio0Jo0 di€n IUHAKAIBIETY. Y 10-
CIiIXKEeHHI KOoMOiHallis ajJeHApOHaTy 3 LIMHAaKaJIbLETOM
crnpusiia nigpuieHHio MIIKT nig gieto b® ta 3HauHo-
MY 3HMKEHHIO PiBHS KaJIbIIil0 B KPOBi Ta cedi, 3HUKEHHIO
IITT i mapkepiB BTpaTu KicTKOBOi Macu (1yxHa (ocda-
taza) [7, 26]. Kpim TOoro, nmpoaeMOHCTPOBAHO 3HVKEHHS
¢dopMyBaHHS HehpoJIiTiady Ta 3MEHILEHHS JiaMeTpy Ka-
MEHIB Ha TJIi KOMOiHOBaHOI Teparii [27].

TpeTtboto cKkJ1aA0BOIO KOMOIHOBAaHOI MEIMKAMEHTO3-
Hoi teparii [II'TIT Mmoxe cTaTy BUKOpUCTaHHS MpeIapariB
BiTami"y D Ta #ioro anasoris [28], 1110 00IpyHTOBAaHO Ha-
crynHuMM ¢aktopamu. Y xBopux Ha [IT'TIT gacriie, Hix
3a MOTO BiICYTHOCTI, Bin3HaYaeThCcsa medinuTt Bitaminy D
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Ta6bnuys 1. Bnnue megnkameHTO3HOI Tepanii Ha cumntomatuky INMIrTIT

6113bKo 6 MicALiB

Ipyna npenaparis PiBeHb KanbLito nTr KicTtkoBa cuctema
_ | BTpaTH KicTKOBOI Macw o
BicchocthonaTi 1, ane edoekT nigTpumyeTbea | a6o 1 T MLLUKT, ynoBinbHioe pe3op6Lito KiCToK

| MeTaboniam 3pinnx ocTeoknacTiB i nopyLlye
andbepeHuitoBaHHA Ta [O3pPiBaHHS iX NONepegHuKiB

KanbunumimeTmk
LMHakanbLeT

| i HopmanigyeTtbes y 70-80 %
XBOPWIX Ha TPUBanumn 4ac

! Hani wopno snnuey Ha MLUKT cynepeunusi

Bitamin D Ta noro
aHanoru (a-kanbum- -
0on, KanbumTpion)

| | nyn kKNiTMH — nonepegHUKIB OCTEOKNACTIB,

| ocTeoknactoreHes

AKTUBYE CUHTE3 (PaKTOpPIB POCTY KICTOK i BisKiB
KICTKOBOIO MaTtpukcy

[29, 30]. HaykoBMMM DOCTiIXKEHHSIMU BCTAHOBJIEHO MeXa-
Hi3MU, SIKi TIOSICHIOIOTh aCOLiaTUBHI 3B’SI3KW MixX Aeilu-
ToMm Bitaminy D i I1T'TIT:

— BiTaMiH D Ta iforo aHajaoru miaBUILYIOTh KiJIbKiCTh
Ta aKTUBHICTb OCTe00JIaCcTiB, 1110 MOXKe 30a7JaHCyBaTH 3HU-
JKeHU I KpYroo0ir pe4oBUH Y KiCTKaX, SIKMI CIIOCTEPIra€Th-
cs Ha TJ1i BXuBaHHsa b® [31, 32];

— anbdakanbuuaoi (aHajior BitamiHy D) BrumBae Ha
pe3opbitito Ta hopMyBaHHS KiCTKOBOI TKAaHUHMU [33];

— anHaboJiyHa Ais aHajoriB BitaMminy D cripusie 30i1b-
menHi0o MILKT i 3HmskeHHIO pr3UKY TiepesioMiB |34, 35];

— aHaJjioru Bitaminy D 4epe3 BILUIMB Ha HEPBOBO-M’SI-
30BY CUCTEMY MOXKYTh 3MEHIIIUTH KiJIbKiCTh IaIiHb i, Bil-
MOBiIHO, nepesiomis [28].

Kpim Toro, BctaHoB/IeHO, 1110 Ha Ti AediuuTy BiTaMi-
Hy D mepe6ir III'TIT € 6inbir TsokkuM [36], i3 GiTbIImMu
po3MipamMu afeHOMHU MapalluTONOAi0HOI 3aJ1031, PiBHIMU
IITT Ta kanewuito, 6inbmmmM 3HmKeHHIM MILKT, po3But-
KoM (pibpo3Ho-KicTo3HOTrO ocTeity [37, 38].

Pesynbpratu ekcriepyuMeHTaaIbHUX Ta KIIIHIYHUX TOCITi-
JIKEHb JIEMOHCTPYIOTb, 1110 MMOBIPHICTh PO3BUTKY TiMep-
KaJIbLIiypii Ha TJIi IIpUiioMy aHaJIOTiB BiTaMiHy D 3HMKY-
€ThCSI TIPM BUKOPWCTaHHI KOMOiHOBaHOi Tepamii 3 bd
[39, 40]. KombGiHOBaHa Teparisi aHajioramu Bitaminy D i
B® niasuinye eheKTUBHICTh 1IOA0 MPOMiIaKTUKU BTpa-
TH KiCTKOBOI TKAaHMHU Ta BUITAJKiB MEPEIOMiB YHACTiIOK
pPi3HUX i B3aEMOJOIIOBHIOIOUMX MOIEJEN dii Ha CKelleT-
HO-M’SI30BY, IMyHHY Ta HEPBOBY cucTteMH [41].

Takum yMHOM, Ha CHOTOAHI HAUOUIBIN MOMYISIPHUMU
Ta AOCIIIXKEHMMHU TpyHaMM IIperapariB, SIKi HaldacTi-
11e BUKOPUCTOBYIOThCSI KJIiHILIMCTAaMU MPU MeIuKaMeH-
To3HOMYy MoOHiTopuHry III'TIT, € B®, kanbuumimMeTuk
LIMHAKAJIbLIET i Tperapaty BitamiHy D Ta fioro aHaJioriB.
VY 1aba. 1 monaHi OCHOBHI HaNpsSIMKM BIUIMBY 1LIUX Mpera-
partiB Ha riposteu [1T'TIT.

HageneHi B Ta0:1. 1 gaHi 111040 MOXJIMBOCTEN ITpenapa-
TiB pi3HUX (PapMaKOJIOTiYHUX TPy BIUIMBATU Ha Ti UM iHIIII
natojoriyHi 3MiHu 3a [ITTIT MoxXyTrs Oyt BUKOpHCTaHi
KJIiHIIMCTaMU JUISI TIEPCOHAJIBLHOIO ITiaA0opy KoMOiHallil
npenapariB i KOHKPETHOTO XBOPOTO, TOMY MalOTh Tep-
CIEKTUBY ONTUMI3yBaTH pe3yJIbTaTy Tepaltii.

Konduikr inTepeciB. ABTOp 3asBisie MPO BiACYTHICTb
KOHIIIKTY iHTepeciB Ta BIacHOI (hiHaHCOBOI 3alliKaBIeHO-
CTi TIpY TIITOTOBILi JAHOI CTATTi.
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Medicinal treatment of primary
hyperparathyroidism

Abstract. Primary hyperparathyroidism (PHPT) is a hyperpro-
duction of parathyroid hormone that is not provoked by a decrease
in the blood calcium level, which leads to a violation of calcium
homeostasis. The prevalence of PHPT has been increasing over
the past 10 years due to improvements in its diagnosis. Currently,
it ranks third by this indicator after diabetes and thyroid pathology.
The leading clinical manifestations of PHPT are demineraliza-
tion and resorption of bone tissue, as well as nephrolithiasis and
the development of renal failure. It was found that a decrease in
the glomerular filtration rate is inversely correlated with the level
of parathyroid hormone and is associated with a greater decrease in
bone mineral density. In addition, the frequency of left ventricular
hypertrophy increases against the background of a significant per-
sistent increase in calcium. Patients with the indicated symptoms
due to an unestablished PHPT are under the supervision of ortho-
pedists, cardiologists, and family doctors. Monitoring of PHPT is
not a fully addressed issue today. This, in particular, is due to the
fact that the functioning organizational system for the diagnosis of
this pathology has significantly increased both the number of iden-

tified patients and the proportion of asymptomatic PHPT among
them. Some people refuse surgery, which is currently recognized as
the best option for the treatment of PHPT. Other patients have con-
traindications to surgery due to severe comorbid pathology. These
factors increase the relevance for the development of the princip-
les of medicinal treatment of pathology, which requires a serious
analysis of existing drugs, their therapeutic potential, and the risk
of complications in order to develop clinical recommendations.
These questions became the basis of this review article. The base
of scientific publications on PHPT and pharmacological aspects of
the action of drugs in patients with this pathology were analyzed. It
was found that among the full-text articles with the analysis of the-
rapy effectiveness, the most common drugs of choice were bisphos-
phonates, calcimimetic cinacalcet, vitamin D and its analogues.
Their prospects for the impact on the main symptoms of PHPT are
carefully considered. The results of the analysis will allow clinicians
to choose individual treatment approach to a particular patient.
Keywords: primary hyperparathyroidism; bisphosphonates; calci-
mimetic; vitamin D
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Use of thyroid stimulating hormone receptor
antibodies test in an outpatient
endocrinology clinic for differential diagnosis
of hyperthyroidism

Abstract. Objective. Antibodies (Abs) to the thyroid stimulating hormone receptor (TSHR) play an important role
in the pathogenesis of autoimmune thyroid disease (AITD). We define the complex terminology that has arisen to
describe TSHR-Abs, and discuss significant advances that have been made in the development of clinically useful
TSHR-Abs assays. Methods. Literature review and discussion. Results. TSHR-Abs may mimic or block the action
of TSH or be functionally neutral. Stimulating TSHR-Abs are specific biomarkers for Graves’ disease and respon-
sible for many of its clinical manifestations. TSHR-Abs may also be found in patients with Hashimoto thyroiditis
in whom they may contribute to the hypothyroidism. Measurement of TSHR-Abs in general, and functional Abs
in particular is recommended for the rapid diagnosis of Graves’ disease, differential diagnosis and management
of patients with AITD, especially during pregnancy, and in AITD patients with extrathyroidal manifestations such
as orbitopathy. Measurement of TSHR-Abs can be done with either immunoassays that detect specific binding of
Abs to the TSHR or cell-based bioassays, which also provide information on their functional activity and potency.
Application of molecular cloning techniques has led to significant advances in methodology that have enabled the
development of clinically useful bioassays. When ordering TSHR-Abs, clinicians should be aware of the different
tests available and how to interpret results based on which assay is performed. The availability of an international
standard and continued improvement in bioassays will help promote their routine performance by clinical laborato-
ries and provide the most clinically useful TSHR-Abs results. Conclusion. Measurement of TSHR-Abs in general,
and functional (especially stimulating) Abs in particular is recommended for the rapid diagnosis, differential diag-
nosis, and management of patients with Graves hyperthyroidism, related thyroid eye disease, during pregnancy,
as well as in Hashimoto thyroiditis patients with extrathyroidal manifestations and/or thyroid-binding inhibiting im-
munoglobulin positivity.

Keywords: Graves’ disease; hyperthyroidism; thyroid stimulating hormone receptor antibody

Graves’ disease (GD) is the most common cause of hy-
perthyroidism [1]. It is important to distinguish GD from
other causes of hyperthyroidism for optimal management.
Thyroid stimulating hormone receptor antibody (TSHR-
AD) test is a commonly used test for this purpose. However,
the sensitivity for this test in routine clinical practice may be
affected by various factors leading to fallacies in diagnosis.

Autoimmune thyroid disease is commonly associated
with the presence of autoantibodies (Abs) to a number of
thyroid antigens, such as thyroid peroxidase (TPO), thyro-

globulin (Tg), and the TSH receptor (TSHR) [1]. TSHR-Ab
are unique in that they are functionally significant, such that
they can act as either agonists that stimulate thyroid growth
or antagonists that block the activity of TSH [2].

GDis caused by TSHR-ADb, which stimulate the TSHR
on the surface of thyroid follicular cells. Unlike other auto-
immune diseases where autoantibodies may be epiphenom-
ena (e.g., Hashimoto’s thyroiditis, type 1 diabetes mellitus),
TSHRAD plays an important role in the pathogenesis of the
disease [2].
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It is expected that the presence of TSHR-AD is diag-
nostic of GD. Other causes of hyperthyroidism in clinical
practice include various forms of thyroiditis, autonomously
functioning thyroid nodule (AFTN), toxic multi-nodular
goiter, gestational thyrotoxicosis, and exogenous intake of
levothyroxine. In iodine-sufficient areas, the most common
cause of hyperthyroidism is GD, followed by nodular thy-
roid disease and thyroiditis. However, according to the age
and iodine sufficiency, a higher proportion of subjects may
have toxic nodular goiter or silent thyroiditis [4].

The distinction between various causes of hyperthyroi-
dism is important because the treatment differs with the eti-
ology. The differential diagnosis of hyperthyroidism is per-
formed with a combination of history, clinical examination,
biochemical investigations, thyroid scintigraphy, TSHR-Ab
test, ultrasound thyroid with Doppler, and follow-up of the
patient through the natural history of the disease [5].

Unlike ultrasound and thyroid scintigraphy, which re-
quire specialized equipment, the TSHR-ADb test can be
performed with automated hormone analyzer platforms
with short turnaround times. This has made the TSHR-Ab
test apreferred method to diagnose GD. A meta-analysis
showed that the overall pooled sensitivity and specificity
of the second- and third-generation TSHR-Ab assays are
above 97 % [6].

The incorporation and early utilization of TSHR-Ab
into current diagnostic algorithms conferred a 46 % shor-
tened time to diagnosis of GD and a cost saving of 47 %
[7]. The American Thyroid Association and the European
Thyroid Association recommend the use of TSR-AD for the
diagnosis of GD [8, 9].

However, there are various limitations in the interpre-
tation of TSHR-AD. This includes the types of assays used,
bioactivity of TSHR-Ab, and the presence of TSHR-Ab in
people with other autoimmune diseases, thyroid diseases,
and even non-autoimmune diseases. Further, the cut-offs of
TSHR-AD for optimum diagnosis vary according to the type
of the assay and manufacturer, leading to variable sensitivity
and specificity of the assays.

In subjects with suppressed TSH, diagnosing GD will
make a difference in management.

M. John et al. [10] assessed the utility of TSHR-ADb to
differentiate GD from non GD in subjects with suppressed
TSH. The TSHR-AD test performed with an electrochem-
iluminescence immunoassay using the cut-off recommen-
ded by the manufacturer (1.75 [U/1) had a high sensitivity
for diagnosis of GD. However, at this cut-off, the specificity
of the assay was 62.9 %. Using an ROC curve analysis, au-
thors derived an optimal cut-off of 3.37 IU/L, which gave an
optimum sensitivity and specificity of 91.2 % and 90.12 %,
respectively.

Although GD is the most common cause of hyper-
thyroidism, there are several other conditions causing the
hyperthyroid state, such as toxic multi-nodular goiter,
AFTN, and various forms of thyroiditis (silent, postpar-
tum, autoimmune, etc.). In the absence of extra-thyroidal
manifestations of GD or extra-thyroidal autoimmunity,
this differential diagnosis is performed using radioactive
iodine uptake, technetium pertechnate scan, TSHR-Ab
test, or Doppler ultrasound. Because other modalities

require specialized equipment or radiation safety proce-
dures, the TSHR-AD test remains an attractive method for
differential diagnosis.

Commercial TSHR-Ab assays are cost-effective and
have a rapid turnover time [11]. TSHR-Ab can be measured
using competition-based assays, such as thyroid binding in-
hibiting immunoglobulin (TBII) assays, or assays that de-
tect cyclic adenosine monophosphate production [thyroid
stimulating immunoglobulin (TSI) assays]. TBII assays have
been refined gradually, and currently available third-genera-
tion assays are automated with a lower cost and a faster turn-
around time. However, the heterogenicity of human TSHR-
Ab has significant effects on the clinical performance of
different assay methods [11].

The sensitivity of TSHR-AD for the overall group of sub-
jects (146 subjects with GD) was 95.89, whereas it was 98.4
for those with newly diagnosed GD (n = 125). However, the
specificity was 62.96 for both groups. Although the overall
numbers were small, TSHR-ADb was less likely to be positive
beyond the initial period of diagnosis. It is well known that
the serum levels of TRAb reduce in subjects with prolon-
gedillness because of GD on autoimmune thyroid diseases.
This has been suggested to be because of waning autoimmu-
nity [11]. The cut-offs recommended by the manufacturer
are usually used for various tests. In six subjects with GD
(4.1 %), the TSHR-AD levels were less than 1.75 U/I.

Although the sensitivity of TSHR-ADb for diagnosis of
GD has improved with the use of third-generation assays,
GD subjects with negative TSHR-Ab are documented in
various studies. In a study involving 440 subjects with va-
rious forms of thyrotoxicosis, 18 % of the subjects with GD
were found to be negative for TSHR-Ab. Subjects negative
for TSHR-Ab had lower levels of free T, and free T, a lower
probability of smoking, higher antithyroid peroxidase, and a
higher risk of orbitopathy [12].

In another study using multi-modality imaging for the
diagnosis of GD, the sensitivity and specificity of TSHR-Ab
were 93 % and 91 %, respectively [13]. Studies have also
shown that there is a reduced risk of relapse of GD after
stopping therapy in people who were TSHR-Ab-nega-
tive at diagnosis and throughout treatment in comparison
with TSHR-Ab-positive GD [14]. Histological studies
have shown that there is a distinct histological pattern in
TSHR-Ab-negative GD characterized by less severe papil-
late hyperplastic epithelia and enlarged colloids and more
lymphocytic infiltration [15].

In general, TSHR-Ab-negative GD seems to be a less
severe form of GD in comparison to TSHR-Ab-positive
GD [15]. Diffuse technetium uptake in scintigraphy with
thyrotoxicosis with absent TSHR-Ab may be seen in germ-
line mutation of the TSH receptor or in a sub-set of subjects
with toxic multi-nodular goiter. In a series of 89 subjects
with TSHR-Ab-negative thyrotoxicosis and diffuse goiter,
4.5 % had germline mutations in the TSH receptor. In this
study, 10 % of TSHR-Ab-negative patients without muta-
tions subsequently became TSHR-Ab-positive [16].

TSHR-Ab may mimic or block the action of TSH or
be functionally neutral. Stimulating TSHR-ADb are specific
biomarkers for GD and responsible for many of its clinical
manifestations.
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Conclusion

The TSHR-AD test is a sensitive test to differentiate be-
tween subjects with GD and non GD presenting with hy-
perthyroidism. In subjects with discordance between clini-
cal features and TSHR-ADb, thyroid scintigraphy should be
considered.
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[TaHbKiB I.B.

BYKOBUHCBKNI ASPXKQBHU MEANYHNM YHIBEOCUTET, M. YepHiBuj, YkpaiHa

BUKOPMCTAHHS TECTY HO AHTUTIAQ AO peLenTopa
TUPEOTPONHOro FOPMOHA B AMBGYAQTOPHIN NPAKTULL
AN AN EepPeHLINHOT AiIarHOCTUKM rinepTupeosy

Pesiome. Mema. Anturina (AT) 1o perienTopa TUPEOTPOITHOTO
ropmoHa (TTT) (pTTT') BinirpaioTh BaxJuBy pojib y MaToreHesi
aBTOIMYHHHUX 3aXBOPIOBaHb LIUTOIOAIOHOI 3a71031u. B ormsmi Ha-

BOIUTBCS TepMiHoutorist 1uist onucy aHTuTia 1o pTTI (AT-pTTI),
00TrOBOPIOIOTHCSI METOIMKA i MOKAa3aHHS 1O BUKOPUCTAHHS TECTY
Ha AT-pTTT B amOynaTtopHiii mpaktuili. Memodu. Ornsin itepa-
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Typu Ta ooroBopeHHs1. Pesyasmamu. AT-pTTI moxyTs imiTyBaTn
a60 6siokyBaTH Ait0 TTT uu 6yTH (hyHKIIOHATIBHO HEUTPpaTbHUMMU.
Crumymoroui AT-pTTT e cnieundiunnmu 6iomapkepaMu XBOpo-
ou IpeiiBca (XI') i Bignmosinatots 3a 1i kiniHiuHI posiBu. AT-pTTT
TaKOX MOXYTb OyTH BUSBJICHI Y MAIL€HTIB 3 TUPEOiZuTOM Xa-
LIMMOTO, Y SIKUX BOHU MOXYTb CIIPUSITA BUHUKHEHHIO B MOJaJTb-
momy rinotupeo3dy. BusnauenHss AT-pTTI moxxHa mpoBomuTh
3a JIOIIOMOTOIO IMYHOJIOTIYHMX aHaJIi3iB, sIKi BUSBIISIIOTH CIT€IM-
¢iune 3B’s13yBaHHs AT 3 pTTT, abo aHani3iB, sIKi TAKOX HAIAIOTh
iH(opMallito Mpo iX ¢pYHKIIIOHAIbHY aKTUBHICTh i €(PeKTUBHICTb.
3acTocyBaHHSI METOJIIB MOJIEKYJISIPHOTO KJIOHYBaHHSI MPU3BEJIO
JI0 3HAYHOTO MPOTPECY B METOAOJIOTII, 110 TO3BOJIUIO PO3POOUTH
KJIiHiYHO KOpHCHi 6iojoriuni aHanizu. Penentopu no TTI BHa-
CJIiIOK B3aEMO/Ii1 3 TUPEOCTUMYJTIOBAJIbHUMU aHTUTiIaMu Tipu XIT
a60 3 HauKoM TTT npu nepBUHHOMY TiMOTUPEO3i BiflirpaloTh
pOJIb aBTOAHTHUTIEHA, iHIliI0I0YM aBTOIMYHHUII TIpouec. ICHyIOTh

CBimUEHHS, SIKi BKa3ylOTh Ha MpsAMY Kopesiiiito piBHiB AT-pTTT
i3 KJIiIHIYHOIO aKTUBHICTIO aBTOIMyHHOTO IPOLIECY, 1110 BU3HAYA€E
TSDKKIiCTh Ta MpOrHo3 3axsopiosBaHHs. Peuenrop TTI wmictuth
IIOMEH 1 TSI CTUMYJTIOIOUMX, i IIst O10Kytounx aHTtuTia. [Tpu XT
CTUMYJIIOIOUI iIMyHOIJIOOYIiHM, 3B’si3ytouuch i3 pTTI, iMiTyioTh
CTUMYJISILIIO IIMTOIOAIOHOT 3a103u 3a fonomMoroto TTT, mo npu-
3BOIUTH MO TirmepTupeoinu3my. YacTka CTUMYITIOIYMX aHTUTIT
CcTaHOBUTH 6J113bKO 60—80 %, MpoTe Mpu cyMapHOMY BU3HAUEHHI
AHTUTLI MOEAHAHHS €(PEKTY CTUMYJIIOIOUMX Ta OJOKYIOUMX aHTU-
TiJ MOXe MPU3BOIUTHU 10 PO30IXKHOCTEN KITiHIKO-TabopaTOPHUX
NaHuX y nauieHTa. Bucnosok. BumiproBanust AT-pTTT (ocobnuso
CTUMYJTIOIOUNX) PEKOMEHAYETHCS IS IIIBUAKOI TiaTHOCTUKU, T~
depeHIiiiHOT AiarHOCTUKMU Ta JIiKyBaHHS MauieHTiB i3 XI, eHmo-
KPUHHOIO OpOiTOMaTiero.

KirouoBi ciioBa: xsopo6a [peiiBca; rineprupeos; aHTUTIIA 10 pe-
1IETITOpa TUPEOTPOITHOTO TOPMOHA
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MeAYASPHUA POK LLUTOMOAIOHOT 30A03MU:
TPOXMU ICTOPII

Pestome. B ornagi nitepatypu npeactasieHa icTopis pO3BUTKY CyHacHUX YSB/IeHb Mo MeAyspHU pak LmMTo-
rnogi6HoiI 3a103u, sika Haidye Tpoxu GifbLue M ATAECATU POKIB. BoHa AeMOHCTPYE Bpaxarodi OCSrHEHHS Cy4acHoi
HayKu, IKi JO3BOSININ NPOTSIrOM KOPOTKOIO MPOMDKKY 4acy nepevitv Big KIiHIKO-MOpGOSIOri9HUX OnnCiB OKpemmnx
BUNagKiB Ta BapiaHTiB 3aXBOPIOBaHb 4O BUBHYEHHS Ta 3'ICYBaHHS MEXaHi3MiB iX PO3BUTKY Ha MOJIEKY/ISPHO-re-
HETUYHOMY PIBHI. 3HaYHOI MIPOKO Lje CTasrio MOXIIMBUM 3aBASKW BIGKPUTTHO HU3KU MOEAHAHUX (POPM EHLOKPUH-
HOI' naTornorii, 30KkpemMa CUHAPOMIB MHOXUHHOI €eHOOKPUHHOI Heornnasii, cepes skux rnpoBigHa posib HalexXuTb
MeayNapHOMY paky LMTONoZI6HOI 3ano3n. Ha ocHoBI JocsirHeHb y Uivi rasayai 6ys1o 3arporioHoBaHoO crocié Xi-
PYPriYHOI KOpeKUii MegynspHoro paky Lye 4O Horo BUHUKHEHHS, L0 3HAMEHYBAasIo rosiBy HOBOro HarnpsiMKy y
Xipyprii — npoginakTM4HOI Xipyprii. IcTopis BUBYEHHSI MEARYIISIPHOIO paKy LUMTOMORIGHOI 3271031 PO3rOYNHAETHCS
3 BIOKPUTTS OKPEMOI Nomnynsayii KIiTuH, MPUCYTHIX Y HEBESNKIV KiFTbKOCTI TKAHWHU LYMTOMOAIOHOI 3a5103u. Y csoe-
My MOBIAOMJIIEHHI, 3p06/IeHOMY Ha 3acigaHHi KoposniBcbkoro toBapucTtsa sikapis y JIoH[oHi 27 cidyHs 1876 poky,
«[po MikpockonidHy 6ynoBy LymMTONOAI6HOI 3an03u cobak» E. Cresswell Barber BrnepLue onvucaB HasiBHICTb Yy
3as103i CKyn4eHb He3BUYarHNX KIIiTUH, sKi MOPEOOJIOriHHO BIAPISHAIMCA Bifl BiOMUX OOSTIKYNIAPHUX KITITUH. HUHI
pOopMyETLCA HOBMU HAMPSAMOK KIIiHIYHOI Xipyprii — npogpinaktnyHa Xipyprisi. OCHOBHUM MPUHLMITOM npoginakx-
TUYHOI Xipyprii € BUZaneHHs Toro 4u IHLIOro opraHa, Ko [OBEeAEeHO abCOMOTHUA PU3UK PO3BUTKY Y HbOMY
KOHKPETHOro narosoriyHoro rpouyecy. Y cutyadii, Lo po3riissfaeTbCs, TakMM € MeaySIsPHUYA pak LWNTOMORZIOHOI
3anosau, akuvi BuHuKae y 100 % ocib, siki € crnagkoBumm HOCiIMU MyTaHTHoro RE T-npoTooHkoreHa. lNogibHa Mox-
JIMBICTb ICHYE A7151 OCI6 3 AeAKUMU ¢hopMaMm KOJIOPEKTAsIbHOIO paky, 3/105KICHUMU My XSIMHaMU MOJTIOYHOI 3a51034,
AEYHUKIB, PV SKUX JOBELEHO IXHE CrafgKoBe MOXOAXEHHS Ha rpyHTI BUSBIIEHUX MyTalivi NeBHUX reHiB. Pe3ekyis
KULLIEYHUKA, MacTEKTOMIS, OBaPIeKTOMIs rpu3BoAsaTh A0 fikBigauii MOTEeHUIVIHOI 3arpo3u po3BUTKY NyXJnMHU abo
BuganeHHs ii in situ, Kormm BoHa e He Habyrna xapakTtepy cghOpMOBaHOro 3/105IKICHOrO HOBOYTBOPEHHS.
KnroyoBi cnosa: wuronogi6Ha 3anosa, MegynspHui pak, ictopis

DOI: https://doi.org/10.22141/2224-0721.18.7.2022.1217

IcTopist pO3BUTKY CydacHHUX YsIBIIEHb MPO MeMyJISIPHUIA
pak myrornoaioHoi 3ano3u (MPII3) Haniuye Tpoxu Oibliie
’siTaecaTi pokiB. BoHa neMOHCTpye Bpaxkarodi TOCSATHEH-
HSl Cy4yaCHOI HayKW, SIKi JO3BOJMJIM TPOTITOM KOPOTKO-
ro IIPOMIKKY Yacy MepeiTH Bim KIIiHiKO-MOP(MOIOTIYHNX
OIMMCIiB OKPEeMHUX BUMAIKiB Ta BapiaHTIB 3aXBOPIOBaHb 10
BUBUYEHHS Ta 3’SICYBaHHSI MEXaHi3MiB iX PO3BUTKY Ha MO-
JIEKYJISIPHO-TEHeTUYHOMY PiBHi. 3HAUHOIO MipoIo 1Ie CTajIo
MOXJIMBUM 3aBISIKU BiIKPUTTIO HU3KM TOETHAHUX (Popm
€HIOKPUHHOI TaTOJIOTii, 30KpeMa CUHAPOMIB MHOXWHHOI
eHnokprHHoi Heorutasii (MEH), cepen sikux mpoBigHa poJib
Hanexutb MPIL3. Ha ocHOBI gocsrHeHs y it ramy3i 0yio
3aIPOITOHOBAHO CITOCIO XipypriuHOi KOpeKIIil MeITyIsipHOTO
paKy 11e 10 Moro BAHUKHEHHS, 1110 3HAMEHYBaJIO MOSIBY HO-
BOTO HAIIPSIMKY Y Xipyprii — mpo@iJlaKTUIHOI Xipyprii.

Ictopis MPII3 moynHA€eThCS 3 BIIKPUTTSI OKpPEMOI
MOMYJISALIi KJTITUH, TPUCYTHIX Y HEBEJIMKIN KiIbKOCTI TKa-
HUHU IuTononioHoi 3ano3u (1113). Sk Oy10o BcTaHOBIEHO,
BOHU eMOpiOJIOTiUHO, TiCTOJIOTIYHO Ta 3a (PYHKIIOHATbHU -
MU XapaKTepUCTUKAMM BiIpi3HSIMCS Bif (POMIKYISIpHUX
KJIITUH, SKi CTaHOBJSITh OCHOBY THPEOIMHOI MapeHXiMMU.
VY cBOeMy MoOBigZOMJIEHHI, 3po0seHoMy Ha 3acimaHHi Ko-
POJIIBCHKOTO TOBapUCTBa JiikapiB y JIonmoHi 27 ciuns 1876
poky, «I1po MikpocKomiuyHy OyI0BY IIIMTOIIOAIOHOI 3271031
cobak» E. Cresswell Barber [1] Briepiiie onvcaB HassBHICTb y
3aJ103i CKyMueHb HE3BMYAHHUX KIIITUH, SIKi MOp(hOJIOTiYHO
BiIpi3HSIMCS Bil BimoMux (OJIiKyJISIpHUX KJIiTUH. B3ara-
i E. Barber 3aitMaBcst BUBUeHHSIM OymIOBHU JTiM(PaTUIHOTO
anapary I3 i B mepeaMoBi 10 CBOET 1OMOBIAi BKa3aB, 1110
«...IMUTOTIOAIOHA 3aj103a € OMHUM i3 TMX OpraHiB, BiTOMUX
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mig iM’siM 0e3MPOTOKOBUX a00 KPOB’SIHUX 3a7103, 3HAH-
HS TIPO SKi Ha JaHOMY eTalli HefoCcTaTHi». BussieHi HUM
KJIITUHY BiH Ha3BaB MapeHXiMaTO3HUMU KJIITUHAMU. Y T10-
naiabiiomy 3a rnporo3suuieto J. Nonindez (1932) [2] BoHu
oTpUMaJ Ha3By «IapadoikyspHi KinituHu». Llei Tep-
MiH TaKOX BUSIBJISIETHCSI HE 30BCIM MTPAaBUJIBHUM, OCKIIBKU
1Ii KJITMHU pO3TalllOBYIOThCS SIK TapadotikyspHO, TakK i
iHTpadOIiKyISIPHO.

PanHi mocmimkeHHs bOro BUIY KJIITUH IIPOBOIVIIMCS
Ha TBapMHax, y sSIKUX Takux KJIiTuH y LI[3 Habararo Ginb-
e, HixX y mogunu. J. Nonindes, anatom 3 Cornell Medical
Colledge (New York), BuBuaB iHHepBauito I3 y cobak,
i yacThHa oro poOiT Oyna MpHCBAYEeHA TiCTOXIMIYHUM
MOCHTiIKeHHsIM.  BUKOpHCTOBYIOUM METOA CIelliaibHOTO
3a0apBJIEHHS, 1110 BKJIIOYAE CTOJYKU Ccpibja, BiH BUSBUB
BimMiHHOCTI mapadoiKyIsIpHUX KJIITUH 3a HasSBHICTIO B
Hux cneundiyHux apripodinbHux rpanya. Lli kiaiTuHM
XapaKTepu3yBalucs BEJIUKUMU pO3MipaMU Ta BEJIUKUMU
npo3opuMu siapamu. JociaimHUK HiOM 3aHOBO <«BiIKpUB»
kiaiTuHM, onucaHi E. Barber, i mpumycTuB, 110 BUSIBJICHI
apripodinbHi TpaHYIU € IKepeaaMu eHIOKPUHHOI CeKpe-
11 i TpOayKIIisl IX HAAXOIUTh Y KPOBOTOK [2—4]. 3a naHUMM
W. Roediger [5] i J. Hazard [6], i KJIiTUHA B ITOIATbILIOMY
HeoTHopa30Bo BUSBIsIIHCS B 1113 ccamis. Im maBamm pi3-
Hi Ha3BU: 6arati MPOTOIJIa3MOI0 KJIITMHM, OBOiAHI KJIiTH-
HU, iHTepOJIKYIIpHI KIITUHN, HEMPOTOPMOHAIbHI KJTi-
TUHM, TIFAHTCbKi CBiTJi KJIITWUHU, OaraTi Ha MIiTOXOHIpii
KJIITUHKA, MaKpOTHUPEOLIUTH, apripodiabHi KIIITUHU, Cipi
KJIITUHM, CTOBOYpOBi KiIiTUHU. [ToXOMKEeHHS 1IMX Haiime-
HyBaHb MOSICHIOBAJIM iX TiCTOJOTIYHUMM XapaKTepUCTUKaA-
MU Ta OCOOJIMBOCTSIMU JIoKajidalii. OcTaTouyHui BapiaHT
3anporioHyBaB A. Pears [6], Ha3BaBim ix C-KIiTHHAMY 3a
BiIMiHHOIO (DYHKIIiIOHAJIbHOIO O3HAKOI0 — 3HATHICTIO ce-
KpETYBaTH TOPMOH KaJIIIUTOHIH.

IIprurHamu BiaTepMiHOBAHOIO BUsBJIeHHST C-KIIiTUH
1113 OyJ10 Te, 1110 Y TIOAMHU BOHU BUSIBJISLIUCS Y HEBETUKIN
KIiJIbKOCTI Ta Majiu HecneniYHUi BUIIISIL IPU PYTUHHO-
MY TiCTOJIOTIYHOMY IOCJIIKEHHI. Y TUPEOIMHii mapeHximi
BOHU 3YCTPIYalOThCS Y BUTJISIAI HEBEJIMKUX CKYITYEHb ab0
pO3TalllOBaHi OMMHUYHO i MO BiApi3HSIOTHCS Bill OTOUY-
ounx QGOKYIIPHUX KIITHH, SIKIIO BUKOPUCTOBYIOTHCS
3BUYaliHi METOAMKM 3a0apBI€HHS TiCTOJIOTIYHUX Mperna-
partiB. I1pu 3a6apBieHHI TeMaTOKCIIIH-€03MHOM IIi KJTiTH-
HU BUIVISIAAIOTH IEIIO OMimilvMu, HiX GomiKyJIsipHi, aie
1IbOTO OyBa€ HENOCTaTHHO, 1100 UiTKO Au(epeHIIiloBaTU
ix. HaiiGinpmr eeKTUBHUM MeTOIOM BUsBIIeHHS C-KITi-
TUH € 3a0apBieHHs [puMetiyc 3 BAKOPUCTaHHSIM HIiTpaTy
cpibya, 3a IOMOMOIOI0 SKOTO B iX IIMTOIUIA3Mi BHSIBIISI-
IOTbCSl YMCJIEHHI TEMHi CEKPETOpHi rpaHyau. MeTonuku
iMYHOIIEpOKCHUIA3HOTO 3a0apBieHHS, IO HO3BOJISIIOTH
ineHTHGiKyBaTM TOPMOH KaJbLMUTOHIH, HagaJlu MOXJIM-
BiCTb BM3HayaTu molnvpeHHs C-KJTUH y TKAaHUHI 3aJ10-
3U. YabTpacTpyKTypHi C-KJIITMHU XapaKTepu3ylThCs Ha-
SIBHICTIO B LIUTOTUIa3Mi YMCJIEHHUX CEKPETOPHUX I'PaHYII,
BUpaxkeHOoro amapaty [0abmKi Ta HeBEeIMKOI KiJIbKOCTi Mi-
ToXoHpiit. [1pn eneKTpoHHIl MiKpPOCKOITii BOHU BUSIBJISI-
IOTBCSI B TICHOMY KOHTaKTi 3 (POMKYISIpHUMU KIIITUHAMU,
MepeBaXXHO Oyvkue 10 6asaibHOI MeMOpaHu (OJiKYJIiB.
PosraioByloTbcsl BOHU K MapadosliKylIsipHO, Tak i iH-
TpadoikyasapHo. C-KITUHU pO3MOAUISIOTECS Y TKAHWHI

J. Nonindez

1113 HepiBHOMipHO. BoHU cTaHOBIATH MeHIe HixX 0,1 %
yCi€l KJIITUHHOI Macy 3a1034 i JIOKaJi3yIOThCsl TepeBax-
HO Y BHYTPIIIHIX BiIdiaX cepeaHbOl Ta BEPXHbOI TPETUHU
YacTOK 3aJ1031; Y IepeIlniiKy BoHu BincyTHi. Lli ¢pakTu ma-
FOTh KJIiHIYHE MiaTBepIKeHHs. MeayasipHUil pak JacTiline
JIOKAJIi3yE€ThCSI B AUISHIIL CepeaHbOl Ta BEPXHBOI TPETUHU
yactok 13 [3—5, 7—10].

IMopanpuM KpoOKOM y BUBYEHHI MOPMOJIOTIYHMX Ta
ropmoHanbHUX pyHkuii I[3 Oymo BcTaHOBIEHHS (DaKTy,
o C-KIJIITUHU € CeKpeTOpHUMU. BoHU MponyKylOTh, Ha-
KOIMMYYIOTh Ta CEKPETYIOTh TOPMOH KanbluToHiH. D. Copp
et al. y 1962 p. [11] BusgBUIM KaJbLUTOHIH y IpemapaTax
LIMTOIOAIOHOT Ta mpuinuTonoaioHux 3ano3 (ITI13) cobak
i BBaXalll, IO KEPEJIOM MOro MpPOmyKIlii € IPUIIUTO-
noni6Hi 3amo3u. G. Foster et al. [12] BcTaHOBUIIU, 11O IIST
CMOJIyKa BUKJIMKAE TiMepKaJbLiEMIiO Y MiAIOCTITHUX CO-
0ak, i 3aMpoITOHYBauM Ha3BaTH ii «KaJbLIUTOHiH». Yepes
nekinbka pokiB G. Bussolati i A. Pears [13] ricroxiMiyHMM
METOJIOM BUSIBIUIM KanbIUTOHIH y 1113 cBUHEI, i OCTaHHII
3anpoINoOHyBaB HaliMeHyBaHHS «C-KIIITUHW», 1110 HATOY-
Hillle BimoOpaxae ix (pyHKIIiIo.

C-kJTiTHHM Halexath 10 orucaHoi A. Pears [6, 14, 15]
3HAYHO IOIIMPEHOI B OpraHi3aMi Mepexi KJIiTUH Yy pi3HUX
opraHax Ta TKaHWHaX, SIKi MPOAYKYIOTh YMCJIEHHI TOPMOHM
Ta MEeNTUAM i OTpUMaJI Ha3By «amine precursor uptake and
decarboxylation cells» (APUD); inomi ix Ha3uBaioTh audy3-
HOI0 eHAOKPUHHOI0 cucteMoro. KmiTuHu Li€ei cucteMu ma-
I0Th HU3KY MMOJiOHUX YIBTPACTPYKTYPHUX Ta IUTOXIMIUHUX
XapaKTEePUCTHK i, SIK BiH TIPUITYCTUB, TTOXOSITh 3 HEPBOBO-
ro rpediHug. Y nonanbliii poku koHuenuis APUD-cucre-
MM HaOy1a BU3HAHHS Ta 3HAYHOTO MOITUPEHHS.

[mest mMpo HasIBHICTb CUCTEMM CIeUU(iYHUX KIITHH,
pPO3CisIHUX B OpraHi3mi, Oysa BucyHyTa ie 1938 p. aBcrpiii-
cbkuM pociinHukom F. Freyter [16, 17]. MopdodyHKILi-
OHaJIbHA CYTHICTb L€ KOHIIEMIIii I1oJIsaraja B TOMY, 1110 B
ermiTeTiaIbHUX TKaHWHAX CJIM30BOI OOOJIOHKM HITYHKO-
BO-KUIIIKOBOTO TPAaKTy, MOBITPOHOCHUX IIISIXiB JIETEHIB
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Ta iHIIMX MOPOXHUCTUX OPraHiB, 110 KOHTAKTYIOTh i3 30-
BHIIITHIM CEpPeIOBUILEM, MICTIThCSI IMMY3HO pPO3TaIIO-
BaHi «CBiTJli» €HIOKPMHHI KJIiTUHU. BOHM NpOAyKYyIOTh
TOPMOHM, SIKi MalOTh K MICLIeBUil, TaK i AUCTAHIIAHUIA
(eHIOKPUHHMIT) BIUIMB Ha Pi3Hi OpraHu Ta CUCTeMU. AB-
TOp 3aIlpONOHYBaB HA3UBaTH 11 «IUMY3HUI eHTOKPUHHUMI
eTiTeTiaIbHUIL OpraH».

IIpunymenns E Freyter, He3Baxaiouu Ha iXHIO IIEBHY
OOI'PYHTOBAHICTh, Y TOM MEpPion IIe He MaJau CyBOPOI I0-
Ka3oBoi 0a3u. BoHa Oyna cTBOpeHa Ta BIOCKOHaJeHa BU-
JaTHUM aHTIJIilchkKUM BueHUM A. Pearse [18] Ha ocHOBI
PO3pO0JIEHUX HUM METO/IiB IicTOMOP(MOJIOTIYHMX Ta TiCTO-
XiMIYHUX JOCTIIKeHb. MIOTo KJIacHyHe eHIMKIIONeINIHe
pocmimkeHHs «[icToxiMist TeopeTUyHa Ta MpUKJIagHa» [19]
CTaJI0 HACTJIbHOI KHUTOO JEKiJIbKOX MTOKOJIiHb (haxiBIIiB,
SIKi IPaLOIOTh Y 1Iiii ramy3i. Y 3B’S3Ky 3 TEMOIO LIbOTO I10-
BimoOMJIEHHS ciain 3ragati, o y 1965—1969 pp. A. Pears,
npalpIoun y CBOil JadopaTopii B JIOHIOHiI, BCTAHOBUB,
110 KaJbLUUTOHIH TPOAYKYEThCS TapadoliKyIspHUMU
C-xnitunamu I3 Ta kiniTMHaMu MemaynsipHOro paky. Lls
3HaxigKa cTajla OJIHI€I0 3 Ti/ICTaB ISl BUKOPUCTAHHS Ja-
HOTO TECTY IIJIsI JiaTHOCTUKM TaKoro Buay myxiauH [20].

VY 1959 p. J. Hazard, W.A. Hawk, G. Crile Bnepiiie Bu-
MWW MEeYJISIpPHUI pak sIK camocTiitHuit Tun paky 13 Ta
3aMporoHyBau itoro HaiimenysanHs [21]. Ix knacuunnii
OIMC Ma€ TaKWi BUTJISI: «MenysisipHa KapIiMHOMa Xapak-
TEPU3YETHCS COJIITHOIO, HE(OTIKYISIPHOIO TiCTOJIOTIYHOIO
CTPYKTYpOIO, HAsIBHICTIO aMiloimy B CTPOMi Ta BHCOKOIO
YacTOTOI METacTa3iB y perioHapHUX JiM(baTUYHUX By3J1ax.
KitiHiyHO myxJiMHa LIBUALIE MTOMipHO, HiXK BUCOKO3JIOS -
KicHa, momnpu ii HenudepeHIilitoBaHui XapakTep. Baxiu-
BO BIiIPi3HSITH 11 BiZl BUCOKO3JIOSIKICHOI COJIiAHOI (hopMu
aHAIUIACTUYHOI TUPEOITHOI KApIIMHOMM i Bi HAIJIIPHOTO
paxky I3, skuif Ma€ HU3bKUIA piBeHD 3JTOSIKiCHOCTi». 3 600
Bunaakis paky 113, onepoBanux y Clevlend Clinic Hospital
y 1926—1957 pp., aBropu BUSIBIIN 21 TyXJIMHY, KIiHIYHI
Ta MOPGOJIOTiYHI XapaKTePUCTUKU SIKMX He BKJIaaIucs y
3arajibHi paMKHU, IIpUTaMaHHi BimoMuM KapuuHoMam 1113.
Llst rpyna mictuia BimomMocTi rmpo 21 XxBoporo BikoM Bif 33
10 66 pokiB. Y 48 % BUNAIKIB CIIOCTEPIirajucst MeTactasu
y IIWAHUX TiMGbaTUIHUX By3nax Ta y 38 % — BigmanieHi,
y JIeTeHsIX, MeviHlli, KicTKaX. AMiJIOi y Pi3HUX KiJTbKOCTSIX
BUSIBJISIBCSL Y CTPOMI BCIX ITyXJIMH. 3aXBOPIOBaHHSA I1epedi-
rajio JOCUTh A0Bro: 12 % mauieHTiB KUK Bif 6 10 27 poKiB

J. Hazard W. Hawk

TTiCJIsT OTIepaTUBHOTO JIiKyBaHHsI, 29 % — momepiu. [1i3Hi-
e, y 1977 p. J. Hazard [22] y BeTuKOMY OTJIsIli OCTATOYHO
chopmymoBaB KoHuemnuito MPII3. Bin 3a3Hauus, 110 y
HeJJaBHbOMY MUHYJIOMY COJIiIHA KJIITUHHA CTPYKTypa LIUX
MyxJIH OyJia OCHOBOIO BKJIIOUEHHSI iX y IPYITy HeaudepeH-
1iHOBaHUX TUPEOITHUX KapIIMHOM, sIKi XapaKTepu3yBasu-
Cs1 BUCOKMM piBHEM arpecuBHOCTi. HacrpaBni aBTop HaBiB
ormc okpemoro minBuny paky LI[3. Bin mmcaB: «...omHO-
TUITHA KJIITMHHA CTPYKTypa, MOMipHa KiUJIbKiCThb MiTO3iB
MOPiBHSIHO 3 HeaudepeHIliiioBaHOI ad0 aHAILJIACTUYHOIO
KapLUMHOMOIO, OJHOTUITHE pO3TalllyBaHHS KIITUHHUX
CKYITYEHb, 1110 BITOKPEMJIIOIOTHCSI CTPOMAJIbHUMU €JIEMEH -
TaM1, OCOOJIMBO HAsIBHICTh aMiJIOINy MO3BOJISIE imeHTU (I~
KYBaTH 1ii MyXJIUHU SIK TEBHUIA TiCTOJOTIYHUMI THTT».

Crnin 3a3HaYUTH, 110 3rafKy PO MOMAIOHI MyXJIUMHU BU-
HUKaJIM 11Ie Ha TTo4aTKy XX CT., ajie BOHU He TIPUBEPHYJIN
yBaru. ¥ 1906 p. A. Jaquet [23] omnucaB myxJIuMHY 3 BHCO-
KMM BMICTOM aMijIoily B CTPOMi i Ha3BaB ii «3JIOSIKiICHUM
aMminoigHuM 3000M». IlizHime, B 1951 p. R. Horrn [24]
OITKCAB CEePilo i3 CeMU XBOPUX, Y SIKUX ITyXJIMHU MaJIu Bill-
HOCHO CIPUSITJIMBUI MPOTHO3, HAa BUIJISI i 32 KIITUHHUMU
XapaKTepUCTUKaMM BilMOBigaayd MEIyJISIpHOMY paky, aje
aMijioiny BiH He npuaiauB yBaru. Y 1954 p. W. Brandenberg
[25] onucas myxauny L3, siKy Ha3BaB «<MeTacTazyroua aMi-
JoigHa crpyMas. I1isniire J. Laskowsky [26] 3anporioHyBaB
HallMEHYBaHH$ «TiaJliHi30BaHa TUPEOIHA KAPLIMHOMA».

[TpunyieHHs, 1110 MeayIIpHUI pak MOXOAUTh i3 C-KiTi-
tuH L3, Briepmie 6ysio BuciosieHo B 1966 p. E. Williams
[27], saxuii BBaxaB, 11O Li MyXJMHU BUAUISIOTH CyOCTaH-
1IiI0, 110 MAa€ TiMMOKaIbIieMiYHNI edekT. Lle mocsarHeHHs
CTaJIo TUIOJIOM CIiJIBHUX 3yCHJIb MOpP(dOJIOTiB, 6i0XiMiKiB Ta
XipypriB. BcranHoBwin 1eit (hakT TaKuM YMHOM: Y XBOPOTO
3 KapuuHoMoio 1113 Gys10 BUsIBIEHO BUCOKUIA piBeHb KaJlb-
LIMTOHiIHY B KPOBi, 0COOJIMBO y BEHaX, IPEHYIOUMX 3aJ103Y,
IMIBUILIEHHST OTO BMICTY ITicis iHQY3ii Kajablilo, 3HUK-
HEHHS ITiCJII TUPEOIIEKTOMIl Ta BUCOKMIA BMICT y TKAHUHI
MyXJINHU, SIKa BUSBUJIACS MEIYISIPHUM PaKOM.

J. Meyer et al. [28, 29] 3a 1onOMOT010 YIABTPACTPYKTYP-
HUX JOCIIIKEHb IMiATBEPAWIM iIeHTUYHICTb ILIMTOILIA3-
MaTUYHUX CEKPeTOpHUX rpaHyn y C-KiIiTMHaxX Ta KJIiTU-
Hax MeayasipHoro paky. [TapanenbHo OyJo 3’sicoBaHoO, 110
KaJbLIUTOHIH, SIKUI MpOmyKyeTbcst C-KITMHAMM 3aJI031,
IIEHTUYHUI €KCTPAKTY 3 KaJIbLIMTOHIH-TTOAIOHO aKTUB-
HICTIO B KyJbTypi TKaHMHU MenyaspHoro paky I3 [30,

J. Crile

J. Sipple
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31]. llle omHMM XapaKTepHUM IIPOAYKTOM, 1110 CEKPETYETh-
¢Sl KJIIITUHAMM TIYXJIMHU, CTaB aMmijioil, amopdHa cyocTaH-
1isl, y MPOAYKIil SIKOI TaKOX OepyTh y4acThb CEKPETOPHi
rpanyiau C-kmituH [28, 29, 32].

Y 1964 p. P. Hirsh et al. [33] i3o/0Baiu 3 €KCTPaKTy
1113 cBuHEl pevyoBUHY, SIKa MaJla 3MAaTHICTh 3HMXKYBaTU
piBeHb KaJIbIlil0 Ta HeopraHigyHOro gocdopy B KPOBi IIy-
piB. Cnojlyka, Ha3BaHa THUPEOKAIbIIMTOHIHOM, Oysia Mo-
JINENTUAOM, BiIMIHHMM Bill TUPOKCHHY Ta TPUUOITUPO-
HiHy. 3rogoM OyJI0 BCTAHOBJICHO, 1110 THUPEOKAIBIIUTOHIH
€ BHCOKO BipOTiZHMM MapKepoMm MemyiasipHoro paky 1113.
KanpiuToHiHy HaJeXXUTh iCTOTHA POJIb Y PEryJIsALil MeTa-
00.1i3My KaJIbllil0 Y TBApMH i, MEHIIIOI0 MipOl0, Y JIIOIUHM.
Sk i 6arato HePOSHIOKPUHHUX KIIITUH AUQPY3HOI eHI0-
KPUHHOI cucTeMu, oncaHux A. Pearse, C-KJIiTUHU MalOTh
30aTHICTh CHMHTE3yBaTU IlI€ HU3KY IIeNTUIIB, 0iOTeHHUX
amiHiB, mpocTtariaHauHiB [34], a TaKOX MarThb 31aTHICTb
0 eKTOINIYHOI CeKpellii 0araTbox rOPpMOHIB, HAIPUKIIA
AKTT Ta in. [36]. S. Baylin et al. [37] BUSIBUIN TiIBHIIIEH-
HsI piBHSI TicTaMiHY y CUPOBAaTLi KPOBi XBOPUX HA MEAYJISIP-
Huit pak 1113. Bonu X BcTaHOBU/IU, 110 BiAIIOBiTaIbHUMU
€ C-KJIITUHU 37I0SIKiCHUX ITyXJIMH, i TIPOTIOHYBaJIM BUKO-
PUCTOBYBAaTU LIe TECT MJISI paHHbLOI MiarHOCTUKM MEIy-
JISIPHOTO paKy. TakoxX y IIMX XBOPUX OYJI0 BUSIBJICHO ITiIBU-
LLIEHHS BMICTY B KPOBi KApLIMHOEMOPiOHAJIbHOTO aHTUTEHY
[38], mo mo3BoMMIO BBaXKATH MOrO IIle OOHUM MapKepoMm
MenyisipHoro paky. S. Wells et al. [39] npu obctexkeHHi 37
XBOPHUX BUSBWIM MiABUILIEHUI PiBEHb Y KPOBi KapLMHO-
eMOpioHaIbHOro aHTUreHa y 62 % BUIIAAKiB Ta KaJbLUTO-
HiHy — Y 72 %. ByJio TaKoX 3’sICOBaHO, 1[0 MIEHTAaraCTPUH
Ma€ 30aTHICTh CTUMYJIIOBATUA CEKPEIIilo KalbIIUTOHIHY. Lle
CIIPUSIO PO3POOILIi 111€ OAHOTO AiarHOCTUYHOIO TECTY ISt
MmenyasipHoro paky I3, ocob6i11MBo Ha MOYaTKOBUX CTali-
SIX, KOJIV MyXJIMHA HE BU3HAYAETHCS Hi KIIIHIYHUMU, Hi iH-
cTpyMeHTaIbHUMU MeTogamu [40—43]. BcraHoBieHo, 1110
KaJIbLIUTOHIH CEKPeTYeEThCsl HOpMalbHUMU C-KJIiTUHAMKU
i B HAIJIMIIIKOBUX KITBKOCTIX — KIJIITUHAMU MEIYJISIPHOTO
paky 1113, a i1oro cexpellis peryJIroeTbCs HU3KOIO CITOJIYK.
Lle cTaio ictToTHUM (PaKTOPOM y BIOCKOHAJIEHHI diarHOC-
TUKU TTyXJIMH TaKOTO THITY.

Posnounnaroun i3 cepeaunu 30-X pOKiB MUHYJIOTO
CTOJIITTSI, KJAiHIUMCTU Bim3HayaJM AOBOJI piIKicHe, aje
3aKOHOMIipHE ITIOETHAHHS BY3J0BOro 300a abo paky 1113 i3
deoxpomorTomolo [44—46]. Y 1961 p. J. Sipple [47] npu
aBToIICii yoioBika 33 pOKiB BUSIBUB PidKiCHUI BapiaHT
MOENHAHOI €HAOKPUHHOI MaToJIoTil Y BUIJISIAI TBOOIYHOT
(heoXpOMOLIUTOMU HAAHUPKOBUX 3a103, (QOJIKYJISIPHO-
ro paky I3 Ta 30imbIIeHHS MapalIMTOIIONIOHMX 3aJ103
(MoxxMBo, aneHoMarto3Hux). [lizHinle pak OyB ineHTUdI-
KOBaHMH SIK MenysipHuii. Hamu BusiBieHO iH(popMallio
me 1po 5 (1 %) BUnanKiB TUPEOIMHOTO PaKy cepel omuca-
Hux 537 xBopux 3 eoXpoOMOIIUTOMOIO, 1110 Oyso B 14 pa-
3iB BUIIIE BiJl TOKa3HMKA YaCTOTU LIMX MYXJIUH Yy 3araJIbHiit
nonyssuii. e yepes pik P. Cushman et al. [48] onucanu
MOEAHAHUM CHHAPOM, IO CKJIamaBcs 3 (heOXpOMOIIUTO-
MU, aJleHOMU TapaluTOIOAIOHOI 3aJI031 Ta MEIyJISIpHO-
ro paky 113, MaB crmaagkoBMii XapakTep i crmocTepiraBcs y
TPbOX TOKOJIIHHAX OfHiel ponrHuU. BiH 3BepHYB yBary Ha
Te, 110 Y BCiX BUMAaAKax OyB OAMH TUI paky — Meayjsip-
HUi1, a cagKyBaHHSI BimOyBajocs 3a JOMiHAHTHO-pele-

cuBHuM TutoM. Toxi x G. Friedell et al. [49] noBinomuiu
PO i30JIbOBaHE CHOCTEPEKEHHsI MeayasipHoro paky L3y
NBOX OJM3HIOKIB, MaTH SIKMX ITOMepJia I yac omnepaliii 3
npusony paky UI3. [MTapanensHo R. Shimke i W. Hartman
[50] onucanu ABi poauHU 3i CAAKOBUM MEIYJISIPHUM pa-
koM 1113. B omHiii BiH criocTepiraBcs sIK €11Ha ITaTOJIOTI,
B iHIIIIf — Yy MO€aHaHHI 3 PeoxpoMouiuToMoro. binbiir ne-
TaJbHUI aHali3 MOAIOHUX CIIOCTepeXXeHb OyJIo 3p00JeHO
y po6ori E. Williams [51], ne HaBeneHo aHaui3 17 XBopux
(2 BnacHi crnocrepexeHHs1). Bin3dHavyeHo, 1110 ¢eoxpomo-
LIMTOMA Y YACTUHU XBOPUX OyJia IBOOIYHOIO, Y AESIKHX XBO-
pux BusiBsisuincst ageHomu 113, a pak 113 6yB ogHOTHII-
HUM — MEIYJISIPHUM Y BCiX MAIli€EHTIB. Y OeIKUX BUITaIKax
CIOCTepiraincsa MHOXWHHI HeBpoMHu. [lonioHe moegHaH-
H$1 BiAPi3HSIOCS Bil CUHAPOMY MHOXWHHOI €HIOKPHUHHOI
neorutasii (MEH-1), onucanoro B 1954 poui P. Wermer
[52]. Ho itoro ckiamy B pi3HMX KOMOiHallisix HaityacTiiie
BxonaTh ageHoMma I1II[3, HelipoeHIOKpMHHA €HTEPOIIaH-
KpeaTu4Ha IyXJInHa (racTpyHoMa, iHCyJiHOMa, TJIIoKa-
roHOMa, Billoma), ageHoMma rirnocisza, piiko — KapIHUHOII
TUMYyca, OpOHXiB, KHWILIIEYHMKA, TMyXJWHA HATHUPKOBUX
3aJ103; BCbOro MoHaj 20 HepOoeHIOKPUHHUX Ta HEEHJ0-
KPUHHUX MyXJIUH.

Y 1968 p. A. Steiner et al. [53] minGuau npoMixkHi TiI-
CYMKM BMBUYEHHS HOBOBMSIBJIEHOTO CMaJKOBOIO KJIiHIYHO-
IO CMHIIPOMY i3 TTOEAHAHUX CIIAAKOBUX (DOPM €HIOKPUH-
HOI MAaToJIorii, HAaBEJEHUX BUIIE, i 3aNPONOHYBAIM MOTO
HallMEHYBaHHSI — <«CUHJIPOM MHOXWHHOI €HIOKPUHHOI
Heoruiasii apyroro tumny» (MEH-2), sike yrBepnuiiocs y
KJTiHiuHii nmpakTuui. ITapanensHo Oynu omucaHi [54—56]
pi3Hi BapiaHTU 1ILOTO CUHIPOMY, IO BKJIIOYAIOTh HasiB-
HICTb Yy XBOpMX, KpiM MEAYJSIPHOTO paky Ta (eoxpomo-
LIMTOMU, MHOKUHHMX IIKipHO-CJIM30BUX HEBPOM, Xapak-
TEPHOTO 30BHIIIHBOTO BUTJIsINY (MapdaHOiTHMI TabiTyc),
Me30AepMaJIbHUX ITOpyIIeHb, XBopoou [ipmmpynra. Lleit
CUHPOM Hajai oTpumaB Ha3By «MEH-2B».

3HayHa BapiabesIbHiCTh KOMIIOHEHTIB, 1110 CTAHOBJISIThH
cunapoM MEH-2, cnonykana G. Chong et al. [56] cuc-
TeMaTu3yBaTu Ta posainutu cuHapom MEH-2 Ha nBa Ba-
piantu: cuaapom MEH-2A ta MEH-2B, 3ne6inbiioro 3a
BiIMiHHOCTSIMU (DEHOTHUITOBOTO XapaKTepy Ta HasBHiCTIO
rnapatupeoinHoi marosiorii. MeoXpoMoLMTOMA Ta MeEIy-
JisipHuUit pak 1113 0060B’513K0BO BXOAMIN B O0UIBA T ATUTIH,
asie 1 mepuioro 0ysia XxapakTepHa HassBHiCTb HOPMaJIbHO-
ro (eHoTUITy Ta TileprapaTupeosy, a sl APyroro — me-
nynsipauii pak 113, peoxpomorimToma, MHOKWHHI HEBpU-
HOMHU, MapdaHOiZHuUII rabdiTyc, Me3eHXiMaslbHi, KiCTKOBi
aHowmautii i, 1o icToTHo, BiacyTHicTh rmarosorii [THI3. Kpim
cunapomy MEH-2, menynsipHuii pak TparuisiETbcsl y BU-
VIS0 i30JIbOBAHUX CIAAKOBUX CIMETHUX (hOpM, SIKi HE Cy-
MPOBOIXYIOThCSl IHIIMMM BHIAMM €HIOKpHHoMartiii [50,
57—59]; iH11i Hanexatb A0 criopaauyHux. s cuHapomy
MEH-2A 3anuuieHo HaiimeHyBaHHsI «cuHapoM Cinria»
(Sipple syndrome) Ha 3HaK BU3HAHHS aBTOPCTBa JOCIiI-
HUKa, SIKAI BIIEpIIIe OMKCaB 1110 MaToJIOTiIO.

[TornuGaeHi nocaiaKeHHs craakoBux Gopm Memysip-
HOTO paky no3Bojuian y 80—90-x pokax MUHYJIOIO CTOJIIT-
TsI BIPUTYJI HAOJIM3UTUCS 10 po3lndpyBaHHS MEXaHi3MiB
ioro BUHUKHEeHHs. JlekibKoMa rpymnamMu IOCTiTHUKIB
Oy HaBelleHi OKa3u, 110 JIOKYC TEHETUYHOTO IedeKTy,
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3YMOBJIIOIOYOTO PO3BUTOK CIAAKOBOTO MEAYJISIPHOTO paKy
1113, BigmoBimae IepuLIEHTPOMIpHIN IIISTHIII XPOMOCOMM
10q11.2, i peanizyeTbCsl BiH Y BUIJISIAI TOYKOBOI MYyTallil
RET-nporoonkorena (Rearranged during Transfection)
[60—65]. Ynepiue RET-nipoTrooHKoreH 0OyB ineHTH(iKOBa-
Huii y 1985 p. M. Takahashi et al. [66]. ¥ 1993 p. He3anex-
HO JBOMa rpynaMu gociigHukis, L. Mulligan et al. [64] Ta
H. Donnis-Keller et al. [63], 6y710 BCTAaHOBIIEHO, IO PO3-
BUTOK ciMeitHoTo MenysipHoro paky L3 ta paky B cknami
cunnpomy MEH-2A nos’si3anuii 3 mytaitisimu RET-mpo-
TOOHKOTeHa, a B 1994 p. S. Eng et al. [67] miaTBepanau 1o
3aJIEXHICTb i 17151 cuHapomy MEH-2B.

XipypriuHe jaikyBaHHsI MeayasipHoro paxky I3 pos-
BUBAJIOCSI 32 TIpUHUMNAMU, 10 (GopMyBaavcs i marti-
JIIpHUX Ta DONiKyIIpHUX (hopM, aje 3 ypaxyBaHHSIM MOro
OLIBIIIOL arpeCUBHOCTI Ta, BIAIIOBIMHO, OLIBIIOL paguKaib-
HOCTi. 3araJibHONPUITHATOI TaKTUKOI € BUKOHAHHS TO-
TaJIbHOI TUPEOIAEKTOMIi 3 LIEHTPaIbHOIO JiM(pOAMCEKIIiE€I0
(VI piBenb). BrpyuyaHHs Ha JlaTepajibHUX 30HAX JIOKasiza-
11i1 J1iMpOBY3ITiB € TPEIMETOM JAUCKYCii, BOHO aOCOIIOTHO
MOKAa3aHO 3a HAasIBHOCTI JlaTepajJbHUX MeTacTasiB Ta 00-
TOBOPIOEThCA 3a ix BiacyTHocTi. [IpoMeHeBa Ta murTocra-
TUYHA XiMiOTepalisl MpU3HAYa€ThCs MiCIs onepallii 3a Imo-
KazaHHsIMU. MiHiiHBa3MBHiI BTpydyaHHs (paaiodyacToOTHa,
MiKpOXBWJIbOBA, Jla3epHa, YJIbTPa3ByKOBa, KpioxipypriuHa
a0JsI1Iist, eMOoTi3alisa CyoquH IMyXJIWHU, iH €KIiiHA CKIIe-
poTeparist) BAKOHYIOThCS TTOKH 1110 B 00MeXXeHOMY 00csI3i,
yacTillle 3a HasiBHOCTI MeTacTa3iB. Y JaHMii 4ac MOLIMPEH-
HsI HaOyBalOTh METOAMKHU TAapreTHOI Tepallii mpermapaTaMu
CIIPSIMOBAHOI [ii, 1110 BIUIMBAIOTh Ha MeTa0OJIiuHi Mpo1ecu
B KJIITUHAX MyXJIMH 3 METOIO TaJIbMyBaHHSI POCTY Ta pyii-
HyBaHHs. [loniOHI minxoau o6roBOpPIOIOTHCS Y YMCIAEHHUX
OyOTiKallisiX 3 LIUX TUTaHb.

HayxkoBlii 3BepTaloTh 0COOJMBY yBary Ha MUTaHHS Jli-
KyBaHHs CraaKoBux ¢opM MeayasipHoro paky 3. Mox-
JIUBICTH MepeadauynT KMOBIPHICTb PO3BUTKY Ti€l UM iHIIOT
naroJjorii, y pasi MeayasipHoro paky I3 — Buxonmsuu 3
MEeBHUX, TEHETUYHO BUSIBICHUX NedeKTiB, BiAKpuia rmep-
CMEKTUBY 3aMo0irTM BUHUKHEHHIO 1IbOTO 3aXBOPHOBAHHS
LIJISIXOM MPO(IIaKTUYHOIO BUAAJIEHHS OpraHa, y sIKOMY
BOHO PO3BUBA€ETHCS, ToOTO 1113.

HuHi ¢opmyeTbcs HOBUIT HATIPSMOK KJIIHIYHOT Xipyp-
rii — mpodimaktnaHa Xipypris. OCHOBHMM HIPUHIIMIIOM
npodinakTUuHOi Xipyprii € BUAaJeHHS TOTO YW iHIIOTO
opraHa, kIO J0BelIeHO abCOMIOTHUN PU3UK PO3BUTKY Y
HbOMY KOHKPETHOTO MaTOJIOTiYHOIO Tpoliecy. Y cuTyallii,
IO PO3IJISIIAETLCS, TAKUM € MenysipHuii pak 113, sikuit
BuHUKae y 100 % ocib, sIKi € cmamkoBUMU HOCIIMU MY-
TaHTHOro RET-nporoonkoreHa. [ToniGHa MOXIUBICTD ic-
HYE€ I 0¢i0 3 nesskuMu popMaMy KOJIOPEKTAIbHOIO PaKy,
3JI0SIKICHUMU MyXJIMHAMU MOJIOYHOI 3aJ03U, SIEUHUKIB,
MPU SIKUX TOBEACHO IXHE CMaJKOBE MOXOMXKEHHS Ha IPYHTI
BUSIBJICHHX MyTallili IIeBHUX I'eHiB. Pe3ekilist KullleyHuka,
MAacTEeKTOMisl, OBapieKTOMisl TPU3BOASITH A0 JIiKBimaLlii mo-
TEHILIiIAHOI 3arpO3U PO3BUTKY ITyXJIMHU a00 BUIAJICHHS 11 in
situ, KOJIU BOHA 1ie He HalyJsa xapakrepy cchopMOBaHOIO
3JI05IKiCHOTO HOBOYTBOpEHHST [68—75].

VY mpoMy iaHi mikasi gani M. Skinner et al. [76] 3 pe-
3ynbraTaMu JIikKyBaHHs1 50 giTeil, siKUM OyJ0 BHUKOHaHO
OpoiIaAKTUIHY TUPEOINEKTOMIIO, TOKA3aHHSIMHU IS SIKO1

cramu cragkoBi myrtanii RET-mporoonkorena. O0’em
orepallii BKJIIOYaB CTaHOAPTHY eKcTpadaciialbHy THUpe-
OIIGKTOMIIO 3 MapaTUPEOiNeKTOMI€EIO, LIEHTPAJbHY TUCEK-
11ito JiM(paTUYHUX BY3J1iB, aBTOTPAHCIIJIAHTALIil0 TKAHUHU
Buganienux I3 y m’s13u nepenrmivust. ITicas onepartii
XBOpi IepeOyBaau IIif PeTeIbHUM KIIIHIYHUM, OioXiMid-
HUM Ta iIHCTPYMEHTAJbHUM HaIJISIZIOM 3 KOHTPOJIEM PiBHIB
0a3aJIbHOro Ta CTUMYJIbOBAHOT'O KaJbLIMTOHIHY. 32 TaHUMU
5-piuHoTO criocTepexkeHHs, y 44 (88 %) miTeit o3HaK Tep-
CHUCTEHIIii a00 peLMauBY 3aXBOPIOBaHHS HE OYJ10 BUSIBJIE-
Ho. IlicisonepaniitHuii TimorapaTupeos, IO KOMIICHCY-
€TbCST MEIUKAMEHTO3HO, CriocTepiraBest y 6 % malieHTiB.

Pestomyloun BuKIIameHe, CIif BU3HATH, 110 METYJISIp-
Huii pak L3 B cuny ocobiamBocTell MOro MOXoKeHHS,
OiIbII arpeCUBHOIO KJIiHIYHOTO Iepediry i HasBHOCTI HU3-
KM HEBUPIIIEHUX MUTAaHb JIKYBaHHS € MATOJIOTIEI0, IO
notpeOye miaBuIleHoi yBaru. Ha oco6auBy yBary 3aciyro-
BYIOTH CITaJIKOBi BapiaHTHU IIMX ITyXJIMH Y IJIaHi BIOCKOHA-
JIGHHSI TeHETUYHOI AiarHOCTUKU, PO3POOKM KOMILJIEKCHUX
CXeM JIiKyBaHHSI CYITyTHiX 3aXBOpIOBaHb ((peOXpOMOIIUTO-
Ma, TileprapaTtupeos), po3IMUPEeHHs 3aCTOCYBaHHS TIPO-
(iTaKTUYHUX TUPEOINEKTOMIl, aje 1ie BXe IMUTaHHS Ha-
CTYIHOI ITyOJTiKalrii.

Konduikr inTepeciB. ABTOp 3asiBiisie MpPO BiACYTHICTb
KOHOJIIKTY iHTepeciB Ta Bi1acHOi (hiHaHCOBOI 3alliKaBJIeHO-
CTi IIpU MiATrOTOBII JAHOI CTATTi.
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Medullary thyroid cancer:
a little history

Abstract. The literature review presents the history on the deve-
lopment of modern ideas about medullary thyroid cancer, which
is a little more than fifty years. It demonstrates the impressive
achievements of modern science, which made it possible to move
from clinical and morphological descriptions of individual cases
and variants of diseases to studying and elucidating the mecha-
nisms of their development at the molecular genetic level within a
short period of time. To a large extent, this became possible thanks
to the discovery of a number of combined forms of endocrine pa-
thology, in particular multiple endocrine neoplasia syndromes
among which medullary thyroid cancer plays a leading role. Based
on achievements in this field, a method of surgical correction of
medullary cancer even before its occurrence was proposed, which
marked the emergence of a new direction in surgery — a preventive
surgery. The history of studying medullary thyroid cancer begins
with the discovery of a separate population of cells present in a
small amount of thyroid tissue. In his report made at the meeting
of the Royal College of Physicians in London on January 27, 1876,

called Contribution to the minute anatomy of the thyroid of the
dog, E. Cresswell Barber first described the presence of clusters of
unusual cells in the gland, which morphologically differed from
the known follicular cells. Currently, a new direction of clinical
surgery is being formed — a preventive surgery. The basic principle
of prophylactic surgery is the removal of one or another organ, if
the absolute risk of developing a specific pathological process in it
is proven. In the situation under consideration, this is medullary
thyroid cancer, which occurs in 100 % of individuals who are he-
reditary carriers of the mutant RET proto-oncogene. A similar risk
exists for persons with some forms of colorectal cancer, malignant
tumors of the mammary gland, ovaries in which their hereditary
origin has been proven on the basis of detected mutations of cer-
tain genes. Intestinal resection, mastectomy, oophorectomy lead
to the elimination of the potential threat of tumor development
or its removal in situ, when it has not yet acquired the nature of a
formed malignant neoplasm.

Keywords: thyroid gland; medullary cancer; history
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