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AHHOTALIUSA

BBenenne. CaxapHblii quader - Hapymenne oomena BentecTB. Okono 4—5% HaceneHus: MUpa CTpajaeT Aua-
0eToM. O)I(I/IpeHI/Ie CUHUTACTCA OJHUM U3 CaAMbIX CEPLE3HBIX (baKTOpOB PUCKa MPOSABJICHUA I[I/Ia6eTa 2 tumna. Ilo
nmanebM BO3, pacripoctpanernocts MC cocraBisiet 20-40%. ITouck HOBBIX MyTel KOPPEKIIUU YTIIEBOTHOTO 00-
MCHaA SABJIICTCA NEPCIECKTUBHBIM HAIIPABJICHUCM.

Heanb. Yiry4qmuTs JiedeHre HapyIICHUH yTIIeBOJHOTO 0OMEHA y MAIMEHTOB C CaXxapHBIM 11a0eToM 2 THIIA.

MaTepuam,I H MeTOoAbI. C LEJIbIO YCTAaHOBJICHUS BIUAHUSA CCJICHOCOACPIKAIINX IMMPCITIapaTOB HA MMOKA3aTCIN
YTJIIEBOAHOT'O obOMeHa Yy JuI1l ¢ CaxapHbIM I[I/Ia6€TOM 2-T0 THIIa HaMHU OBLIO 06CJ'I€,Z[OBaHO 65 MalreHTOB, KOTOPBIC
cirydaifHeIM 00pa3oM OBLIH pa3/IeieHbl Ha B TPYMIEL: 31 MaruenT moiydan 0a3sucHYyIo Tepanuio, 34 mauenra
Ha (OHE CTaHIAPTHOTO JICYCHUS IPUHIMAJIH IIepIiapaT ceJeHa B 03¢ ekBuBajeHTHOH 100 MKT.

PesyabTartsl. B pesynbraTe nprema ceneHuTe HaTpus Ha (oHE OAa3UCHOTO JICYCHHS B TedeHHWe | mecsma
HaGJ’IIOI[aeTCH CTaTUCTUYCCKU 3HAYUMOE€ YMCHBIICHUEC TMPOABICHUSA HWHCYJIMHOPE3UCTCHTOCTU (CHI/I)KaCTCSI
HOMA-IR) y nanueHToB ¢ caxapHbIM AHA0ETOM 2-TO THIIa B OCHOBHOM TPy OTHOCHTENILHO IPYIITBI KOHTPOJIS
(p <0,05).

BbIBOIl. HOJ‘Iy‘IeHHHe JAaHHBIC CBUACTCIILCTBYIOT O IMOJIOKUTCIIBHOM 3(1)(1)CKTC CCJICHOCOACpKallUX Mpera-
paToB Ha (bOHe CTaHJAPTHOTO JICUCHHS Ha MOKa3aTCJIn YIriICBOAHOI'O oOMeHa IMYTEM CHUKCHUSA PE3UCTCHTHOCTHU K
HWHCYJIMHY.

ABSTRACT

Introduction. Diabetes mellitus is a metabolic disorder. About 4-5% of the world population suffers from
diabetes. Obesity is considered as one of the strongest risk factors for type 2 diabetes manifestation. According to
WHO, the prevalence of MS is 20-40%, thus receiving the characteristic of the "XXI century pandemia”. The
search for new ways of correction of carbohydrate metabolism is a promising direction.

Objective.Improve treatment of carbohydrate metabolism disorders in patients with diabetes mellitus.

Materials and methods. In order to determine the effect ofselenium-containing drugs on thyroid homeostasis
indices in patients with diabetes mellitus type 2, we examined 65 patients who were randomized according to age
and sex into two groups: 31 patients received basic therapy, 34 patients received selenium-containing pyBricuItysr
in a dose equivalent to 50mcg of selenium per day against the background of standard treatment.

Results.As a result of taking selenium on the background of basic treatment for 1 month, we have revealed
an improvement in the state of carbohydrate metabolism comparing with control group - HOMA-IR (p <0,05).

Conclusion. The obtained data suggestspositive effect of selenium containing medicines on background of
standard treatment on carbohydrate metabolism by reduction of insulin resistance.

KuroueBble cjI0Ba: yrieBOIHBIH 00MeH, METaOOIMIECKUi CHHAPOM, THadeT 2 THIIA, CeJIeH.

Keywords: carbohydrate metabolism, metabolic syndrome, type 2 diabetes, selenium.
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Diabetes mellitus (DM) is a metabolic disorder.
About 4-5% of the world population suffers from dia-
betes. According to WHO, the prevalence of metabolic
syndrome (MS) is 20 - 40%. It most commonly effects
middle aged and older people (30-40%) [7]. In general
bout 30% (16,8% women and 14,9% men) of the
planet's population have excess body weight [2].

Obesity is considered as one of the strongest risk
factors for type 2 diabetes manifestation. Pathophysio-
logical processes that accompany obesity cause the de-
velopment of hypertension, disorders of carbohydrate
metabolism, dyslipidemia, which are components of
the metabolic syndrome (MS) [4]. In patients with obe-
sity of I-st class, the risk of developing type 2 diabetes
mellitus increases three times, 11 class - 5 times and 111
degree - 10 times [5].

It is known that selenium is an antioxidant, has hy-
polipidemic, insulin-mimetic and immune-modulating
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effects, but the use of selenium in the complex treat-
ment of disorders of carbohydrate metabolism is still
poorly studied [8].

All this indicates the relevance of the research in
the chosen direction

The aim of the study: To improve the treatment
of carbohydrate metabolism disorders in patients with
metabolic syndrome.

Material and methods.

A comprehensive examination of 65 patients with
DM type 2 was performed with the aim to estimate the
efficiency of selenium-containing medicines on carbo-
hydrate metabolism. The examined patients were ran-
domly divided into two groups: 31 people with DM re-
ceived standard treatment: antihypertensive drugs
(ACE inhibitors - enalapril 10 - 20 mg / day), antiplate-
let agents (acetylsalicylic acid 75 - 100 mg / day),
statins (atorvastatin - 10 - 20 mg / day), patients with
type 2 diabetes received biguanides (metformin at av-
erage daily dose of 1000 - 2000 mg / day) and formed
comparative group. The main group consisted of 34
people who received a medicine containing 0,333 mg
of sodium selenite, equivalent to 100 pg of selenium for
30 days, against the background of basic therapy. The
results obtained were evaluated before the beginning of
treatment and immediately after the treatment.

Disorders of carbohydrate metabolism were diag-
nosed according to WHO criteria (1999). Fasting im-
munoreactive insulin (IRI), C-peptide were determined
by immunoassay method on analyser of immune-enzy-
matic reactions “Uniplan” using DRG (Germany) rea-
gents.

Glucose content was determined by glucose oxi-
dase method using standard set of reagents of the
“Fylisyt diagnosis” (Ukraine).

Content of glycated hemoglobin (HbAic) was
studied by the method of ion-exchange high perfor-
mance liquid chromatography (HPLC) on Automatic

analyzer of glycated hemoglobin D10 “Bio-Rad Labor-
atories Inc.», using the “Biomedinvest” reagents
(Ukraine).

To study the proinflammatory activity of adipo-
cytes, the level of leptin was studied by immunoassay
method on analyser of immune-enzymatic reactions
“Uniplan” using DRG (Germany) reagents.

To assess the degree of insulin resistance a small
model of homeostasis (Homeostasis model assessment
—HOMA) was used, calculated by means of the HOMA
Calculator Version 2.2 Diabetes Trials Unit at the Uni-
versity of Oxford (UK).

Anthropometric indices were calculated: such as
waist to hip (W/H) ratio and body mass index (BMI),
according to Quetelet [1].

Results and discussion. The results of previous
studies indicate the presence of carbohydrate metabo-
lism disorders associated with insulin resistance in dia-
betic patients [1].

Therefore, the aim of the study was to study the
effect of selenium-containing medicines on carbohy-
drate metabolism in diabetic patients (tab.). Significant
reductions in fasting glycaemia, glycated haemoglobin,
and HOMA-IR were observed in both groups (p <
0,05), more pronounced changes were obtained against
the background of additional selenium administration.

In the group of people who received selenium with
basic therapy, HOMA-IR was significantly lower (by
26,6 %) compared to the other group (p <0,05).

The positive effect of the selenium-containing
medicines on carbohydrate metabolism is due to its in-
sulin-like properties as it activates the insulin-signaling
mechanism by phosphorylation of Akt and PI3 protein
kinases, stimulates tyrosine kinase, and the combina-
tion of the use of this microelement with physical exer-
cises promotes an increase in the activity of proteins in-
volved in glucose metabolism (AMPK, PGC-1A,
GLUT-4) and lactate (LDN, MCT-1, MCT-4, COX-
1V) in heart and skeletal muscles in an experiment on
mice [8].

Table
Dynamics of carbohydrate metabolism as a result of treatment with selenium-containing medicines
in patients with diabetes mellitus
Groups, number of observations, probability of changes
_ Basic treatment + selenium-containing Basic treatment
Indices medicines
Groups M M+m,
m, n=31
n=34
Before treat-
ment 8,18+0,638 8,12+0,403
Glucose, mmol/I After treat- 6,23+0,437 59440322
ment P1<0,05 P;<0,05
P,>0,05 T
Before feal- 1836+3,226 191513311
Immune-reactive  insiline,
miu/ml After treat- 18,764,362 19,244+3,415
ment P>005 P.>0,05
P»>0,05 s
Before treat-
ment 5,940,072 6,18+0,064
HOMA-IR After treat- 4,360,078 5,620,081
ment P1<0,05 P1<0,05
P,<0,05 e
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Before treat-
ment 21,72+4,178 22,14+3,521
Leptin, ng/ml 213144242 22,07+3,375
Aﬂr%ret;fat' P1>0,05 P,>0,05
P»>0,05
Before treat-
ment 6,160,247 6,48+0,364
C-peptide, ng/ml ) 5,24+0,328 6,22+0,378
Aﬂ;ret;fat P>0,05 P>0,05
P»>0,05
Before treat-
ment 8,42+0,456 8,670,514
HbAlc ,% 7,560,434 7,74+0,438
Aﬂrf{etrﬁfat' P<0,05 P<0,05
P,>0,05
Notes:

1. n - s the number of patients in the group;

2. P1 - the probability of changes in relation to indicators before treatment;
3. P, - the probability of changes in relation to the comparison group

Conclusion: As a result of taking selenium-con-
taining medicines, statistically significant decrease of
insulin resistance (decreased HOMA-IR) in patients of
the main group compared with the other group on the
background of basic treatment for 1 month, which indi-
cates the insulin-mimetic properties of selenium.

References

1. Abramova N.O., Pashkovska N.V. Peculiari-
ties of carbohydrate metabolism of patients with arte-
rial hypertension against the background of abdominal
obesity depending on Pro197Leu polymorphism of the
GPX1 gene. BykoBuHCHKHI MEIAYHUHA
Bicank.2014;17, Ne 4 (68): P. 6 — 9.

2. Akbaraly T.N., Arnaud J., Rayman M.P.,
Hininger-Favier 1., Roussel A.M., Berr C., Fontbonne
A. Plasma selenium and risk of dysglycemia in an el-
derly French population: results from the prospective
Epidemiology of Vascular Ageing Study.Nutr Metab
(Lond). 2010 Mar 18;7:21. doi: 10.1186/1743-7075-7-
21.

3. Hruby Adela, Hu. Frank B. The Epidemiology
of Obesity: A Big Picture. Pharmacoeconomics. 2015
Jul; 33(7): 673-689. doi: 10.1007/s40273-014-0243-x.

4. Hwang, D.; Seo, S.; Kim, Y.; Kim, C.; Shim,
S.; Jee, S.; Lee, S.; Jang, M.; Kim, M.; Yim, S.; etal.
Selenium acts as an insulin-like molecule for the

down-regulation of diabetic symptoms via endoplas-
mic reticulum stress and insulin signalling proteins in
diabetes-induced non-obese diabetic mice. J. Biosci.
2007; 32; 723-735. DOI: 10.1007/s12038-007-0072-6

5. Jiang S.Z., Lu W, Zong X.F., Ruan H-Y ., Liu
Y. Obesity and hypertension. Exp TherMed. 2016;
12:2395-2399.]. doi: 10.3892/etm.2016.3667PMCID:
PMC5038894PMID: 27703502

6. Leon Benjamin M., Maddox Thomas M. Dia-
betes and cardiovascular disease: Epidemiology, bio-
logical mechanisms, treatment recommendations and
future research. World J Diabetes. 2015 Oct 10; 6(13):
1246-1258. doi: 10.4239/wjd.v6.i13.1246PMCID:
PMC4600176

7. Nolan Paul B., Graeme, Stiner James W. Prev-
alence of metabolic syndrome and metabolic syndrome
components in young adults: A pooled analysis .Prev
Med Rep. 2017 Sep; 7: 211-215. doi: 10.1016

8. Salgado A.L.%, Carvalho Ld., Oliveira A.C.,
Santos V.N., Vieira J.G., Parise E.R. Insulin resistance
index (HOMA-IR) in the differentiation of patients
with non-alcoholic fatty liver disease and healthy indi-
viduals.Arg Gastroenterol. 2010 Apr-Jun;47(2):165-9.
DOI: 10.1590/S0004-28032010000200009 - Source:
PubMed


https://www.ncbi.nlm.nih.gov/pubmed/?term=Akbaraly%20TN%5BAuthor%5D&cauthor=true&cauthor_uid=20298544
https://www.ncbi.nlm.nih.gov/pubmed/?term=Arnaud%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20298544
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rayman%20MP%5BAuthor%5D&cauthor=true&cauthor_uid=20298544
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hininger-Favier%20I%5BAuthor%5D&cauthor=true&cauthor_uid=20298544
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roussel%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=20298544
https://www.ncbi.nlm.nih.gov/pubmed/?term=Berr%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20298544
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fontbonne%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20298544
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fontbonne%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20298544
https://www.ncbi.nlm.nih.gov/pubmed/20298544
https://www.ncbi.nlm.nih.gov/pubmed/20298544
https://dx.doi.org/10.3892%2Fetm.2016.3667
https://www.ncbi.nlm.nih.gov/pubmed/27703502
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4600176/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4600176/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4600176/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4600176/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nolan%20PB%5BAuthor%5D&cauthor=true&cauthor_uid=28794957
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stinear%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=28794957
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5540707/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5540707/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Salgado%20AL%5BAuthor%5D&cauthor=true&cauthor_uid=20721461
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carvalho%20Ld%5BAuthor%5D&cauthor=true&cauthor_uid=20721461
https://www.ncbi.nlm.nih.gov/pubmed/?term=Oliveira%20AC%5BAuthor%5D&cauthor=true&cauthor_uid=20721461
https://www.ncbi.nlm.nih.gov/pubmed/?term=Santos%20VN%5BAuthor%5D&cauthor=true&cauthor_uid=20721461
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vieira%20JG%5BAuthor%5D&cauthor=true&cauthor_uid=20721461
https://www.ncbi.nlm.nih.gov/pubmed/?term=Parise%20ER%5BAuthor%5D&cauthor=true&cauthor_uid=20721461
https://www.ncbi.nlm.nih.gov/pubmed/20721461
https://www.researchgate.net/deref/http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F20721461

