MiHicTepcTBO 0XOPOHHM 310POB’sl YKpaIHH
MonTtaBCLKUI AepXXaBHUMA MeOUYHUIA YHiBepcuTeT

AKTYAJIbHI ITPOBJIEMH
CYUYACHOI MEJIULIAHMW:  TOM 25, BUTIYCK 1 (89), 2025

BICHHK YkpaiHChKO1 MEAUYHOI CTOMATOJIOTIYHOI aKaaeMii

HAYKOBO-MPAKTUYHWIA XXYPHAN 3acHosaHwit B 2001 poui
Buxoante 4 pasu Ha pik

3micT

KITHIYHA MEJUIINHA TA ®I3UYHA PEABIJIITAIIA

Aydka I.B. 4
3MIHU OKPEMUX MOKA3HWKIB IMIKEMIYHOIO MPO®INIO Y XBOPUX HA XPOHIYHUM MAHKPEATUT 3 CYNYTHIM
XPOHIYHUM OBCTPYKTUBHMM 3AXBOPHOBAHHAM JIETEHDb

Bykpeeea 10.B., Kanb6yc O.I. . 10
MPOBOKYHOUYI ®AKTOPU MNP XPOHIYHIN MITPEHI TA XPOHIYHOMY TONNIOBHOMY BOJ1I HAMNPYTU
lodoeaHeun O.C. 17

OCOBNNBOCTI ®EPMEHTATVBHOIT AKTUBHOCTI MIALWAYHKOBOI 3AI03M MPY MEPUHATANBHIN MATONOrIT Y
MEPEOYACHO HAPO[DKEHWX OITEW

HoueHko C.51., Kynb6a4dyk O.C., Conoetioe O.B. y 24
KNIHIYHA XAPAKTEPUCTUKA XBOPWX HA HEFOCTITANIbHY MHEBMOHIIO, WO ACOLIMOBAHA 3 KOPOHABIPYCHOIO
IHOEKLIIEIO

Xyp6a 0.0.", Pydenko A.B.%, Mozaecea O.K. 29
OLIHKA KOMOPBIOHOCTI Y NALIEHTOK 3 ILLEMIYHOKO XBOPOBOK CEPLIA PISBHOIO BIKY
Zaikina T.S., Rynchak P.l., Tytova H.Yu., Zaliubovska O.l., Lantukhova N.D. 34

EFFECTS OF GLUCOSE-LOWERING DRUGS ON THE ENDOTHELIUM IN PATIENTS WITH ACUTE MYOCARDIAL INFARCTION
AND CONCOMITANT TYPE 2 DIABETES MELLITUS.

3y6ay 0.0, KapkiweHko 0.0.% Mapimy4ak H.B.S, Kynb4uybka-Kocmuk I .C.5,

KoHndpamrok M.0., 3iH4yk om.! 38
OEAKI OCOBJIMBOCTI KNITUHHOIO IMYHITETY Y XBOPUX HA NEMTOCMIPO3

Kap4yuHcbkuti O.0., Kap4yuHcbka T.0. 44
OL{IHKA E®EKTMBHOCTI ITE€30TOMII KICTOK 3OBHILLHEOMO HOCA MPU BUKOHAHHI CEMTOPUHOMMACTUKA

Jlumeuxoea O. M.", €pbomeHKo P. ®.", lumeunenko I. J1.', lumeunoe B. C.2 50
PIBHI AHIOMOETUHY-2 Y XBOPUX HA ILLEMIYHY XBOPOBY CEPLA HA TJI LLYKPOBOI'O AIABETY 2-I'O TUIMY

Mirzoev Azer Huseyn oglu 56
PREVALENCE OF SKIN MYCOSES IN GANJA, AZERBAIJAN REPUBLIC

MNMepeneka €. O. 61

CMNOCOBW 3MEHLWEHHSA MPOMEHEBOIO HABAHTAXKEHHS B EJIEKTPO®I3IOSIONYHIV NTABOPATOPIT MPU KATETEPHOMY
JIKYBAHHI ®IBPUNALIT TA TPINOTIHHA NEPEACEPOb

lMonsiHcbka O.C.’, peuko C.I. ’, Toekay O.B. ’, Tawyk J1.B.2, Ckopeliko .M. ’, AHOpieub M.M. ! 70
3HAYEHHA PE3YJIbTATIB AHTPONOMETPUYHNX OBCTEXKEHb AJ1A MPOrHO3YBAHHA CMOPTUBHUX OOCArHEHDb

CTOMATOJIOI'TA

lop6yHoe A.A., 3azpadcbka O.J1. . 75
AHAJI3 DISNKO-MEXAHIYHUX TA ®ISUKO-XIMIYHUX BNTACTUBOCTEWM YOOCKOHANEHOI BESAKPUNOBOI MNACTMACK
XONoAHOI MONIMEPU3ALIT

Kocmenko €.51., MenbHuk B.C. . . 80
FEHETUYHA CKIJTAOOBA B MNMOWWMPEHOCTI 3YBOLWENEMHNX AHOMANIN Y OITEN
Lememoe O.B. 86

YOOCKOHANEHHA METOANKN BUTOTOBNEHHA NMOBHMX 3HIMHUX 3YBHUX MNACTUHKOBUX MPOTES3IB MALIEHTAM 3
HECNPUATIIMBUMU ANA NMPOTE3YBAHHA YMOBAMU, AKMM MNMPOTUMOKA3SAHA CTOMATONOIYHA IMIMJTAHTALIA

Tom 25, Bunyck 1 (89)



AKTyaAbHi Ipo6AeMH Cy4acHOI MeAHLHHH

DOI 10.31718/2077-1096.25.1.34
YIOK 616.127-005.8:616.379-008.64]-085-018.74-078
Zaikina T.S., Rynchak P.l., Tytova H.Yu., Zaliubovska O.l., Lantukhova N.D.
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WITH ACUTE MYOCARDIAL INFARCTION AND CONCOMITANT TYPE 2
DIABETES MELLITUS.

Kharkiv National Medical University, Kharkiv, Ukraine

One of the reasons for the complicated course of an acute myocardial infarction against the background of
diabetes mellitus type 2 is the negative impact of hyperglycemia and hyperinsulinemia on the state of the
endothelium. We decided to investigate how glucose-lowering drugs, namely metformin and short-acting
insulin, affect the levels of endothelium-dependent mediators. The aim of study was to assess effects of
glucose-lowering therapy on the levels of endothelial-dependent mediators — soluble CD40-ligand (sCD40L),
von Willebrand factor (vWf) in patients with acute myocardial infarction and concomitant diabetes mellitus
type 2. Materials and methods: 44 patients with AMI and concomitant DM2 were enrolled into the study.
They were divided into two groups depending on the glucose-lowering therapy: | group — 21 patients who
were prescribed metformin; Il group — 23 patients who were treated with short-acting insulin. Levels of
sCD40L, vW¥, blood insulin, blood glucose were evaluated twice — before administration of the glucose-
lowering therapy and on the tenth day of this therapy. Results and discussion. Our study has demonstrated
significant decrease in sCD40L levels, vWF levels in all enrolled patients. However, in the group of patients
who received metformin compared to insulin therapy, this decrease was significantly greater: sCD40L levels
lowering (-29.3% and -24.4% accordingly; p<0.05); vVWF levels lowering (-25.0% and -20.7% accordingly;
p<0.05). Conclusion. This study has shown significant positive impact of metformin on the activity of
intravascular inflammation and platelet aggregation, the markers of which are sCD40L and vWF.
Key words: acute myocardial infarction, diabetes mellitus type 2, endothelium-dependent mediators, glucose-lowering therapy, metformin.
This study was performed as a part of research project of the Department of Internal Medicine Ne2 and Clinical Immunology and
Allergology named after Academician L. T. Malaya “Profibrotic, immuno-inflammatory factors and anemic syndrome as markers of
prognosis in patients with chronic heart failure in coronary heart disease and type 2 diabetes within the cardiorenal continuum» (State
registration number: 0114U003389).
Introduction not only lowers glucose but also exerts cardiopro-

tective effects, may offer significant advantages [7].

Leading researchers emphasize that the endo-
thelium should be the primary target for mitigating
diabetes-related vascular damage, particularly in
coronary arteries [8].  Recent studies have dem-
onstrated an outstanding positive impact of met-
formin on the inhibition of oxidative stress in endo-
thelial cells [9], inhibition of endothelial aging and
apoptosis [10,11], improvement of NO-dependent
vasodilation [12] and vascular integrity [13] in mice
and rats. Therefore, it is important to investigate an

. impact of different glucose-lowering drugs, namely
The cornerstone of these profound pathological metformin and short-acting insulin on the endothe-

changes is hyperglycemia and hyperinsulinemia, i : )
: : . : ial-dependent mediators — soluble CDA40-ligand
which are always associated with ype 2 diabetes. - (sCD40L), von Willebrand factor (vW1), responsible
er Igcemia and h perinsulinemia on short- anyd for the initiation of intravascular immune inflamma-
pergly yp tion and aggregation of platelets [14, 15,16] — key

long-term prognosis [2,4], the choice of optimal glu- d : .
) ; - pathogenetic mechanisms of atherothrombosis.
cose-lowering therapy seems to be extremely im The purpose of the study is to assess glucose-

portant. lowerin

. . . ) g therapy effects on the levels of endothe-
: Thel|mpulse to improve the prognosis of pa lial-dependent mediators — soluble CD40-ligand
tients with AMI and concomitant DM2 through strict (sCD40L), von Willebrand factor (vWf) in patients

blood glucose control has led to transitioning pa- . L : .
tients ?rom oral glucose-lowering drugs to ir?sSIin with acute myocardial infarction and concomitant
diabetes mellitus type 2.

therapy [5,6]. This approach effectively reduces

According to the Global Registry of Acute Coro-
nary Events, mortality rates in patients with acute
myocardial infarction (AMI) and concomitant diabe-
tes mellitus type 2 (DM2) are remarkably higher
than in patients with acute myocardial infarction
without carbohydrate metabolism disorders (11.7%
and 6.4% respectively) [1,2]. Recent data have
demonstrated that this negative tendency is caused
by many factors, in particular diffuse atherosclerotic
lesions in coronary arteries, impaired vasodilation,
prothrombotic state [3].

blood glucose and glycated hemoglobin levels rap- Materials and methods

idly; however, the decrease in blood insulin levels 44 patients with AMI and concomitant DM2 were
has not been considered a marker of glucose- enrolled into the study and divided into two groups
lowering therapy effectiveness. Given the detrimen- depending on the glucose-lowering therapy: | group
tal effects of both hyperglycemia and hyperinsu- involved 21 patients who were prescribed met-
linemia in patients with AMI and DM2, insulin ther- formin; Il group included 23 patients who were
apy appears irrational. In contrast, metformin, which treated with short-acting insulin. The groups of pa-
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tients did not differ significantly in basic parameters
of the carbohydrate metabolism such as glycated
hemoglobin, blood insulin and blood glucose.

Glycated hemoglobin (HbA1c) was determined
by chromatographic method using commercial test-
system «Reagent» (Ukraine). Blood glucose levels
were estimated by the glucose oxidase method us-
ing commercial test-system «Filisit-Diagnostika»
(Ukraine). Determination of the blood insulin level
was carried out using commercial test-system
«DRG Instruments GmbH» (Germany). Levels of
vWf were assessed by enzyme-linked immunosor-
bent assay using commercial test-system
«Technoclone GmbH» (Austria). Levels of sCD40L
were determined by enzyme-linked immunosorbent
assay using commercial test-system «YH Bio-
search Laboratory» ﬂChina). HbA1c levels were
determined on the 1% day of AMI. Levels of blood
glucose, blood insulin, vWf and sCD40L were de-
termined twice-on the 1st day of AMI and on the 10-
14" day after administration of the glucose-lowering
therapy.

Diagnosis of AMI was established in accordance
with the Order Ne1936 of the Ministry of Healthcare
of Ukraine dated on the 14" of July, 2021 «Unified
clinical protocol of emergency, primary, secondary
(specialized) and tertiary (highly specialized) medi-
cal care and medical rehabilitation of patients with
acute coronary syndrome with segment elevation

ST», based on clinical, electrocardiographic and
biochemical criteria.

Diagnosis of diabetes mellitus type 2 was estab-
lished according to the Order Ne1300 of the Ministry
of Healthcare of Ukraine dated on the 24™ of July,
2024 “Unified clinical protocol of primary and spe-
cialized medical care of diabetes mellitus type 2 in
adults” based on the HbA1c levels. Diabetes melli-
tus was diagnosed for the first time in 18 patients
during in-patient treatment. The research design
was approved by the Ethics Committee of the
Kharkiv National Medical University. All patients en-
rolled in the study signed a voluntary informed con-
sent for participation.

Statistical data were processed by using the
SPSS software package and Microsoft Excel. The
mean value (M), the error of the mean value (m),
reliability of differences (p) were calculated.

Results

Based on the data presented in Table 1, prior to
the initiation of glucose-lowering therapy, the pa-
tient groups included in the study showed no sig-
nificant differences in glycated hemoglobin levels
(7.6£0.5% vs. 8.61£0.4%; p>0.05), blood insulin lev-
els (37.7£1.7 yU/mL vs. 38.9+1.4 pU/mL; p>0.05),
or blood glucose levels (10.4+1.1 mmol/L vs.
11.1+£0.8 mmol/L; p>0.05).

Table 1

Parameters of carbohydrate metabolism in patients with AMI and concomitant DM?2

before administration of the glucose-lowering therapy

Group |, Group Il
Parameter n=21 n=23 P
HbA1c, % 7.610.5 8.6+0.4 p>0.05
Blood insulin, yU/mL 37.781.7 38.9+1.4 p>0.05
Blood glucose, mmol/l 10.4+1.1 11.120.8 p>0.05
Table 2

Parameters of carbohydrate metabolism in patients with AMI and concomitant DM2 on the 10" day following the administration of the

glucose-lowering therapy

Group |, Group Il,
Parameter n:22 n:Z% p
Blood insulin, yU/mL 30.1+1.8 32.7+1.4 p<0.05
Blood insulin lowering, % -25.4 -18.8 p<0.05
Blood glucose, mmol/l 6.5+0.8 6.8+0.6 p>0.05
Blood glucose lowering, % -40.0 -33.8 p>0.05
Table 3

Levels of sCD40L in patients with AMI and concomitant DM2 before administration

of the glucose-lowering therapy and on the 10" day after administration of the glucose-lowering therapy

Group |, Group Il
Parameter n=21 n=23 p
sCD40L on the 1% day, ng/mL 3.84+0.08 3.82+0.04 p>0.05
sCD40L on the 10" day, ng/mL 2.97+0.12 3.07+0.09 p<0.05
sCD40L lowering, % -29.3 -24.4 p<0.05
We found that glucose-lowering therapy levels in both groups following treatment (30.1+£1.8

effectively reduced blood glucose levels in both
study groups (6.5£0.8 mmol/L vs. 6.8£0.6 mmol/L;
p>0.05) within 10-14 days, regardless of the
chosen glucose-lowering drug (Table 2).

We also observed a reduction in blood insulin
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pU/mL vs. 32.7+1.4 pyU/mL; p>0.05). However, the
decrease was significantly greater in the metformin
group compared to the insulin therapy group (-
25.4% vs. -18.8%; p<0.05) (Table 2).

To assess intravascular inflammation activity,
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we measured sCD40L levels before the initiation of
glucose-lowering therapy and on the 10th day after
its administration (Table 3).

Before the initiation of the glucose-lowering
therapy, the studied groups did not differ in the level
of sCD40L, namely 3.84+0.08 ng/ml and 3.82+0.04
ng/ml accordingly (p>0.05). Glucose-lowering ther-
apy contributed to a significant decrease in the level
of sCD40L in the group | — 2.971£0.12 ng/ml and in
the group Il — 3.07+0.09 ng/ml accordingly; p<0.05).

However, this decrease was more significant in the
group of patients taking metformin than in the group
of patients receiving insulin therapy (-29.3% and -
24.4% accordingly; p<0.05).

To estimate an impact of glucose-lowering ther-
apy on the prothrombogenic potential, we analyzed
the levels of vVWF before administration of the glu-
cose-lowering therapy and on the 10th day after its
initiation (table 4).

Table 4

Levels of vWf in patiehnts with AMI and concomitant DM2 before administration
of the glucose-lowering therapy and on the 10" day after administration of the glucose-lowering therapy

Group |, Group Il
Parameter n=21 n=23 p
VW1 on the 1% day, IU/mL 1.95+0.05 1.98+0.05 p>0.05
VW1 on the 10" day, IU/mL 1.5620.06 1.6420.06 p<0.05
VWf lowering, % -25.0 -20.7 p<0.05

Before the initiation of the glucose-lowering
therapy, the studied groups did not differ in the lev-
els of VWF, namely 1.95+0.05 IU/ml and 1.98+0.05
IU/ml accordingly (p>0.05). Glucose-lowering ther-
apy contributed to a significant decrease in the level
of VWF in both groups (1.56+0.06 IU/ml and
1.641£0.06 IU/ml accordingly; p<0.05). However,
this decrease was more significant in the group of
patients taking metformin than in the group of pa-
tients receiving insulin therapy (-25.0% and -20.7%
accordingly; p<0.05).

Discussion

Our study demonstrated that administration of
metformin as a glucose-lowering drug contributed
to a more significant lowering of blood insulin levels
(-25.4% and -18.8% respectively; p<0.05), sCD40L
levels (-29.3% and -24.4% respectively; p<0.05),
vWf (-25.0% and -20.7%, respectively; p<0.05),
compared to insulin therapy.

Our data are consistent with the results of the
multicenter Cardiovascular Health Study [17], Euro
Heart Survey [18], and VADT [19], which demon-
strated an independent negative effect of insulin
therapy and a positive effect of metformin therapy
on blood insulin levels in patients with chronic forms
of coronary heart disease. The positive effect of
metformin therapy on the level of sCD40-ligand is
realized due to inhibition of phosphorylation of Akt-
kinase, which is responsible for the activation of
nuclear factor kappa-bi, which controls the expres-
sion of immune response genes, in particular
CDA40. This leads to a decrease in the activity of the
immune-inflammatory vascular reaction, inhibition
of the differentiation processes of monocytes into
macrophages, which are able to actively produce
proatherogenic factors [20]. In addition, metformin
therapy improves tissue sensitivity of peripheral tis-
sues to insulin, reduces platelet adhesion, which ul-
timately leads to a decrease in prothrombogenic
potential and prevention of de novo thrombus for-
mation.
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Conclusions

Administration of metformin to patients with
acute myocardial infarction and concomitant type 2
diabetes mellitus contributed to a significant de-
crease in blood insulin levels, which, in turn, pre-
vents the negative impact of hyperinsulinemia on
the functional state of the endothelium.

In addition to its indirect effect on endothelial
function through the reduction of blood insulin lev-
els, we identified a direct positive impact of met-
formin on intravascular immune inflammation, as
indicated by sCD40L levels, as well as on platelet
aggregation, as reflected by vWf levels.

Prospects for the further research. Further stud-
ies are planned to investigate the effects of other
glucose-lowering drugs, particularly sodium-glucose
co-transporter-2 (SGLT2) inhibitors, on endothe-
lium-dependent mediators in patients with acute
myocardial infarction and concomitant type 2 diabe-
tes mellitus.
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Pedepar

EPEKTU MMNOMMIKEMIMHUX MPENAPATIB HA CTAH EHOOTENIHO Y MALUIEHTIB 3 TOCTPUM IHOGAPKTOM MIOKAPOA TA
CYMNYTHIM LlYKPOBW/M OIABETOM 2-T'O TUMY.

3aikiHa T.C., Punyak IN.I.. Tutosa I'.}0., 3anoboscbka O.l., laHTyxosa H.[.
KntoyoBi crnoBa: rocTpuii iHhapKT miokapaa, LykpoBui fiabeT 2 Tuny, eHaoTeNin-3anexHi meaiatopw, rinornikeMiyHa Tepanis,
MeTMOPMIH.

OgHieto 3 NpuymH ycknagHeHoro nepebiry rocTporo iHapKTy Miokapga Ha Thi LyKpoBoro giabety 2-ro
TUMNYy € HeraTMBHUIM BMNNMB rinepriikemil Ta rinepiHcyniHeMii Ha cTaH eHgoTenito. My BupilIMNKu gocnianTu, Sk
pi3Hi rinornikemiyHi npenapatn, a came MeTgOPMiH Ta iHCyniH KOPOTKOI Ail, BAMMBAOTb Ha PiBHI eHOoTenin-
3anexHux megiaTopis.

MeTot gocnigpxkeHHs 6yno ouiHUTK BNAMB rinornikemiyHoi Tepanii Ha piBHI eHOoTenin-3anexHnx mMegia-
TopiB — po3ynHHoro CD40-niraHgy (sCD40L), dakrtopa cdoH Binnebpanga (VWf) y XBOpux Ha roctpui iH-
dapKT Miokapaa Ta CynyTHI LykpoBui giabeT 2 Tuny.

Marepianu i meToan. Y gocnifkeHHs 6yno BKoYeHO 44 XBOPUX Ha rocTpuin iHDapKT Miokapaa Ta cynyT-
Hin uykpoBui Aiabet 2-ro Tuny. Ix posnoginunu Ha ABi rpynu B 3aneXHOCTi Big NpU3HaYeHoi rinornikeMiyHol
Tepanil: | rpyna — 21 nauieHT, akum 6yno npusHadeHo meTdopmiH; |l rpyna — 23 xBOpux, Aki oTpuMyBanm iH-
cyniH kopoTkol gii. PiBHi sCD40L, vWHf, iHcyniHy KpoOBi, rfOKO3M KPOBi OUiHIOBanu ABivi — nepeq NnpusHaveH-
HSIM rinornikemiyHOI Tepanii Ta Ha gecaty foby uiel Tepanil.

PesynbTtatn Ta ix 06roBopeHHsl. Halle gocnigXeHHs npogeMOHCTpyBano, WO Yy rpyni nauieHTis, ski
OTpMMYyBanu MeTopMiH MOPIBHSIHO 3 FPYMOL0 NaLieHTiB, siKi OTPUMYBArnM iHCyniHoTepanito, Le 3HWXEHHS Oy-
10 3HaYHO BiNbLKM: 3HWKeHHs piBHSA SCD40L cknano -29,3% i -24,4% signosigHo (p<0,05); 3HWKeHHS piBHSA
vWF cknano -25,0% i -20,7% signosigHo (p<0,05).

BucHoBKW. Y LbOMY OOCHIAXEHHI NOKa3aHO MO3UTUBHUIA BMAMB METEOPMiHY Ha aKTUBHICTb BHYTPILLHbO-
CYOWHHOTO 3anarieHHs Ta arperadito TpomoouunTie, Mapkepamu siknx € sCD40L ta vWH.
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