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The purpose of the study was to investigate the
influence of leptin resistance on the formation of the
risk of type 2 diabetes mellitus in obese patients.

Materials and methods. We monitored 50 obese
patients who consulted an endocrinologist and a
gastroenterologist-nutritionist during 2021-2022. The
diagnosis of obesity was made on the basis of bio-
impedance examination, as well as by calculating the
body mass index.

Results and discussion. The article describes
and analyzes the level of leptin and leptin resistance
as a marker of the risk of type 2 diabetes mellitus in
obese patients. To establish the diagnosis of obesi-
ty, all patients underwent a bioimpedance examina-
tion, and the body mass index was also calculated.
Obesity was diagnosed when the body fat content of
women was more than 40%, men — more than 28%,
and body mass index — more than 30 kg/m?. To iden-
tify the syndrome of insulin resistance, the index of
insulin resistance was calculated according to the
formula: HOMA-IR = fasting insulin (ulU/ml) x fasting
glucose (mmol/l) / 22.5. Values exceeding 2.0 were
considered insulin resistance. Leptin resistance was
diagnosed by determining the presence of the leptin
receptor gene and leptin level in blood serum. Leptin
resistance was considered to be values of leptin in-
dicators for men more than 5.6 ng/ml, for women —
more than 11.1 ng/ml.

The level of leptin in blood serum in the group
of healthy individuals was within the range of 6.36
+ 2.09 ng/ml in women and 2.96 + 1.84 ng/ml in men.
On the other hand, in obese patients, the serum leptin
concentration was 51.49 + 8.33 ng/ml and 29.71 +
+ 6.93 ng/ml, respectively. Also, according to the re-
sults of the study, a significantly higher level of insulin
resistance was observed in all obese patients com-
pared to the control group. These values were at the
level of 6.64 + 2.81 and 7.11 + 3.52, respectively. An-
alyzing the results of the study, a reliable relationship
between the level of leptin and the severity of obesity
was found in all patients. A clear relationship between
leptin level and the degree of insulin resistance was
also determined.

A correlation between the level of leptin and HO-
MA-IR (r=0.70333; p=0.052) was established, as well
as a correlation between fat content, body mass in-
dex, leptin level and HOMA-IR (r=0.86187, p=0.0086;
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r=0.93595, p=0.009; r=0.78098, p=0.007). The de-
tected changes indicate a possible role of leptin and
leptin resistance in the pathogenesis of type 2 diabe-
tes mellitus and indicate that the level of leptin can be
used as a predictor of the risk of developing type 2
diabetes mellitus in obese patients.

Conclusion. An increase in leptin level in blood
serum is observed in obese patients. The level of
leptin affects the degree of insulin resistance and can
be an additional marker of the risk of type 2 diabetes
mellitus in obese patients.

Keywords: obesity, type 2 diabetes mellitus, in-
sulin resistance, leptin, leptin resistance.

Connection of the study with scientific pro-
grams, plans, topics. The scientific article is a
fragment of the research work on the topic “Clin-
ical-pathogenetic and psychosomatic aspects of
combined therapeutic pathology, optimization of
treatment approaches”, State registration number is
0117U003442.

Introduction. Obesity is a triggering factor for
diabetes mellitus associated with insulin resistance.
In individuals who are obese, higher amounts of
non-esterified fatty acids, glycerol, hormones, and
pro-inflammatory cytokines that could participate in
the development of insulin resistance are released by
adipose tissue [1]. The discovery of leptin changed
the view of adipose tissue from that of a passive
vessel that stores fat to that of a dynamic endocrine
organ that actively regulates behaviour and metabo-
lism. Secreted by adipose tissue, leptin functions as
an afferent signal in a negative feedback loop, acting
primarily on neurons in the hypothalamus and regulat-
ing feeding and many other functions [2].

In obesity, excessive caloric intake promotes a
low-grade inflammatory response, which leads to dys-
regulations in lipid storage and adipokine secretion.
In turn, these entail alterations in leptin sensitivity,
leptin transport across the blood-brain barrier and de-
fects in post-receptor signaling [3]. Leptin resistance
in obese or type 2 diabetes mellitus (T2DM) patients
is defined as a decrease in tissue response to leptin.
As the prevalence of obesity and diabetes mellitus is
continuously increasing, strategies are needed to de-
velop and apply human cell-based models to better
understand the precise role of leptin [4].
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The purpose of the study was to
study the influence of leptin resistance

KniHiyHa meguuynHa

Table 1 - Indicators of obesity, IR and LR in the studied patients and
the control group

on the formation of the risk of type 2 dia-
betes mellitus in obese patients.

Materials and methods. We mon-
itored 50 obese patients who consulted
an endocrinologist and a gastroenterol-
ogist-nutritionist during 2021-2022. The
age of the patients was 40-56 years.
There were 22 (44.0%) men and 28

Research group PHP
. (n=50) (n=20)
Indicator Women Men Women Men
(n=28) (n=22) (n=12) (n=8)
Fat content (%) | 45.13+3.68* | 37.81+4.72* | 31.64+4.19 | 24.1+2.59
BMI (kg/m?) 37.25+4.42% | 34.6x3.77* |23.17+1.09|22.51+1.84
HOMA-IR 6.64+2.81* | 7.11£3.52* | 1.4810.4 1.5+0.39
Leptin (ng/ml) | 51.49+8.33 | 29.7146.93 | 6.361£2.09 | 2.96+1.84

(56.0%) women among the examined
patients. The control group consisted
of 20 practically healthy persons (PHP)
aged 40 to 51 years: men — 8 (40.0%),
women — 12 (60.0%).

The diagnosis of obesity was made on the basis
of bioimpedance examination, as well as by calculat-
ing the body mass index (BMI). At the same time, obe-
sity was diagnosed when the fat content in the body of
women was more than 40%, men — more than 28%,
and BMI — more than 30 kg/m?. To detect the syn-
drome of insulin resistance (IR), the index of insulin
resistance (HOMA-IR — Homeostasis Model Assess-
ment of Insulin Resistance) was calculated according
to the formula: HOMA-IR = fasting insulin (ulU/ml) x
fasting glucose (mmol/l) / 22.5. With IR, the values of
indicators exceeded 2.0. The level of leptin in blood
serum was also determined. Leptin resistance (LR)
was diagnosed by determining the presence of the
leptin receptor gene (LEPR) and the level of leptin
in blood serum. LR was set at a leptin level of more
than 5.6 ng/ml for men, and more than 11.1 ng/ml for
women.

The study was carried out in compliance with
the basic provisions of the “Rules of ethical principles
of scientific medical research with human participa-
tion”, approved by the Declaration of Helsinki (1964-
2013), ICH GCP (1996), EEC Directive No. 609 (dat-
ed 24.11.1986), Orders of the Ministry of Health of
Ukraine No. 690 (dated 23.09.2009), No. 944 (dated
14.12.2009), No. 616 (dated 03.08.2012). All the par-
ticipants were informed about the goals, organiza-
tion, methods of examination and signed an informed
consent to participate in the completely anonymous
study.

The statistical processing of the patients’ results
was carried out using program STATISTICA 10.0
(StatSoft Inc., USA).

Research results. For a comprehensive as-
sessment of the degree of obesity, IR and LR, a bio-
impedance examination was performed, BM| was de-
termined, HOMA-IR was calculated, and the level of
leptin in blood serum was determined (Table 1).

As can be seen from the above indicators, IR
and LR syndrome were detected in all obese patients,
and the indicators were significantly higher compared
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Note: * — a statistically significant difference was found between the indica-
tors of the research group and the indicators of the control group (p<0.05)

to the control group. To identify the dependence be-
tween the mentioned indicators, we conducted a cor-
relation analysis. At the same time, a strong direct
correlation between the level of leptin and HOMA-IR
was established (r=0.70333; p=0.052) (Figure 1).

Figure 1 — Correlation between the level of leptin and
HOMA-IR

We also established a correlational dependence
of the average strength between fat content, BMI,
leptin level and HOMA-IR (Figures 2, 3, 4, 5).

Figure 2 — Correlation between fat content and BMI
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Figure 3 — Correlation between fat content and
leptin level

Discussion. The results of this study confirm
the pathogenetic role of leptin resistance as a risk
marker for type 2 diabetes mellitus in obese patients.
Analyzing the above results, we found a statistical-
ly significant relationship between the level of leptin
and the severity of obesity in the studied patients.
A clear relationship between leptin level and the
degree of insulin resistance was also determined.
The detected changes may indicate a possible role
of leptin and leptin resistance in the pathogenesis of
type 2 diabetes mellitus. According to the research re-
sults of other authors, abundant evidence has linked
obesity and leptin resistance, which may precede or
occur simultaneously to IR and T2DM [4].

At the same time, the level of leptin was high-
er in patients with insulin resistance compared to the
control group. These changes also indicate that leptin

Figure 4 — Correlation between fat content and
HOMA-IR

may be a predictor of risk for type 2 diabetes mellitus.
The detected changes confirm the results of other au-
thors, according to which leptin affects the sensitivity
of insulin receptors, and high leptin concentrations
are directly related to obesity and the subsequent de-
velopment of metabolic diseases, such as insulin re-
sistance, type 2 diabetes mellitus and cardiovascular
diseases [9].

Conclusion. An increase in leptin level in blood
serum is observed in obese patients. The level of
leptin affects the degree of insulin resistance and can
be an additional marker of the risk of type 2 diabetes
mellitus in obese patients.

Perspectives of further research. Further re-
search will be dedicated to the study of the role of
leptin resistance in the pathogenesis of obesity and
type 2 diabetes mellitus.
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NENTUHOPE3UCTEHTHICTb AK MAPKEP PU3UKY

LUYKPOBOI'O AOIABETY 2 TUMY Y XBOPUX 3 OXKUPIHHAM

OnaneHuk C. M., lNaukyH C. B.

Pestome. Memoro po6oTu Byno gocniguti BNave NENTUHOPE3UCTEHTHOCTI Ha (DOPMYBaHHSI PU3UKY BU-

HUKHEHHS! LlyKpOBOro fiabeTy 2 Tuny y XBOPUX 3 OXKUPIHHAM.

Mamepian ma memodu. B gocnigxeHHi npunHsanu yvactb 50 nauieHTiB Bikom 40-56 poOKiB i3 OXXMPIHHAM,

AKi 3BEpPHYNUCA 00 eHOOoKpUHOoora Ta racTpoeHTeporora-gietonora npotarom 2021-2022 pokis.

[na BCTaHOBMNEHHA AiarHO3y OXMPiHHSA, BCiM XBOpUM 6yno npoBefeHo GioiMneaaHcHe OBCTEXeHHs, a

TaKoX pO3paxoBaHO NMOKa3HWK iHaAekcy Macu Tina. OXMpiHHS giarHoCTyBanu Npy BMICTi XXKMPY B OPraHi3mi >XiHoK
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oinbwe 40 %, yonoBikiB — Ginblwe 28 %, a TakoX npu iHAgekci macu Tina Ginbwe 30 kr/m2. [Ana BUSBNEH-
HS CMHOPOMY iHCYMiHOPE3UCTEHTHOCTI Byno po3paxoBaHO iHAEKC iHCYNIHOPE3UCTEHTHOCTI 3a hopMynoto:
HOMA-IR = iHcyniH HaTwe (MKMO/mn) x rnioko3a HaTwe (MMonb/n)/22,5. IHCyniHOPe3NCTEHTHICTIO BBaXa-
NN 3HAYEHHA NoKasHUKIB, ski nepesuwysanu 2,0. JIeNTUHOPE3NCTEHTHICTb AiarHOCTyBanu BM3Ha4yaloun Ha-
SIBHICTb FEHYNEeNTMHOBOrO peLenTopa Ta piBHA NENTUHY Y CMpoBaTLi KpOBi. JIENTMHOPE3NCTEHTHICTIO BBaXanu
3HaYEeHHS NOKa3HWUKIB NENTUHY ANA YonoBikiB GinbLe 5,6 Hr/Mn, Ang XiHOK — 6inbwe 11,1 Hr/mn.

Pesynbmamu ma eucHoeku. PiBeHb NenTuHy y cMpoBaTLi KPOBi Y rpyni NpakTU4YHO 340pOBUX Ocib 3Ha-
X0AMBCA B Mexax 6,36+2,09 Hr/mn y xiHoK Ta 2,9611,84 Hr/mn y 4YonoBgikiB. HaTOMIiCTb, Yy XBOPUX 3 OXKUPIHHSIM
KOHLEHTpauis cupoBaTKoBOro nentuHy cknana 51,49+8,33 Hr/mn 1a 29,71+6,93 Hr/mn BignosigHo. Takox, 3a
pesynbTatamu NpoBeAeHOro OOCigKEHHS cnocTepiranmca cTaTUCTUYHO SOCTOBIPHO BULL NOKA3HUKW iHCYNi-
HOPE3UCTEHTHOCTI Y BCiX XBOPUX 3 OXXUPIHHSIM MOPIBHAHO 3 KOHTPOSBbHOK rpynoto. Lli 3HauyeHHs1 3Haxoamnmcs
Ha piBHi 6,64+2,81 Ta 7,11+3,52 BignosigHo. Npu uboMy Byno BCTaHOBEHO MPSAMY KOPENSALUiNHY 3anexHiCTb
Mix piBHeM nentuHy Ta HOMA-IR (r=0,70333; p=0.052), a Takox KOpernsuifiHy 3anexHiCTb cepefHboi Cunm
MiXX BMICTOM XWpy, iHOEKCOM Macu Tina, piBHeM nentuHy ta HOMA-IR (r=0,86187, p=0,0086; r=0,93595,
p=0,009; r=0,78098, p=0,007). BussneHi 3amiHn cBig4yaTb NPO MOXIMBY POfb NENTUHY Ta NENTUHOPE3NCTEHT-
HOCTI Y naToreHesi LykpoBoro giabeTty 2 Tuny Ta BKa3yloTb, LLO IENTUH MOXE CIyryBaTu NPeanKTopoM pU3nky
BMHUKHEHHSI LLYKPOBOIO AiabeTy 2 TUNy y XBOPUX 3 OXUPIHHAM.

Knro4yoBi cnoBa: 0XupiHHA, LyKpoBuUKi fdiabeTt 2 Tuny, iHCYyNiHOPE3UCTEHTHICTb, NenTuH, NeNTUHOPe3nc-
TEHTHICTb.
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