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DYNAMICS OF BIOIMPEDANCE EXAMINATION INDICATORS OF OVERWEIGHT/OBESE
PATIENTS IN COMBINATION WITH INSULIN RESISTANCE AGAINST THE BACKGROUND
OF COMPLEX TREATMENT USING VITAGEN No. 29 METABOLISM PLUS

SUMMARY. The article describes and analyzes the dynamics of bioimpedasmetry indicators in patients with
overweight/obesity and insulin resistance against the background of therapy using a multicomponent nutraceutical.

The aim - to evaluate changes in indicators of body composition in patients with overweight/obesity and insulin-
resistance against the background of complex therapy with the additional use of a nutraceutical containing extract of
Gymnema, Mamordica, 7-keto-dehydroepiandrosterone, L-tyrosine, Choline, Inositol and microelements.

Materials and Methods. 90 patients with overweight/obesity and IR who were examined by a gastroenterologist-

nutritionist during 2024 were studied.

Results. It was established that complex therapy using a nutraceutical containing Gymnema extract, Momordica

charantia, 7-keto-dehydroepiandrosterone, L-tyrosine, Choline, Inositol, and microelements has a positive effect on
indicators of body composition and correction of insulin resistance in such patients. Their lipolytic effect, positive effect
on metabolism, carbohydrate metabolism and modulation of indicators of the component composition of the body have
been established. Namely, a month after the treatment, a decrease in the HOMA index was noted in all studied groups
(to 5.23+1.24 in the group I, 3.53%+1.04 in the group I, and 3.22+0.92 in the group ).

After comprehensive treatment of patients of all studied groups for a month, a repeated study of the component
composition of the body was carried out and the BMI index was calculated. The level of fat mass in these patients
decreased to 29.06+3.46 % (against 33.9+5.08 % before treatment, p=0.04), the level of muscle mass increased to 32.5+
4.83 kg (against 30.44+4.66 kg before treatment), liquid — up to 50.24+1.69 % (against 47.2+2.73 % before treatment,

p=0.01).

We also established a negative correlation between muscle mass indicators and BMI, weight, HOMA index (R=-0,54,
p=0.002; R=-0.61, p=0.015; R=-0.68, p=0.0001), which makes it possible to confirm the role of the studied nutraceuticals
on increasing muscle mass, weight correction and IR in these patients.
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Introduction. Obesity has become an epidemic
worldwide and is a significant public health concern
[1]. Obesity has nearly tripled since 1975, and it is
estimated that 51 % of the population will be obese
by 2030 [2]. Obesity-induced chronic pro-inflam-
mation contributes to a pivotal role in the deve-
lopmentofinsulin resistance (IR). As IR environments
develop, B-cells fight back by producing more insulin
in response to impaired glucose supply. If the IR
condition stays steady over months and years, the
B-cells work hard continuously to produce excess
insulin to compensate for the glucose overload.
Because of continuous overload, B-cells get worn
out, causing an increase in glucose in circulation [3].

Obese individuals develop IR at specific points
in their lifetime in more than 80 % of cases [4].

The impaired fat storage capacity of the adipose
tissue results in ectopic fat deposition and
contributes to the development of IR [5].

Unhealthy obesity is associated with several
chronic conditions, such as kidney diseases, osteo-
arthritis, cancer, diabetes, sleep apnea, non-alcoholic
fFatty liver disease, hypertension, and cardiovascular
diseases [6].

Many pathways connect stress and obesity.
Stress can affect behavior by inducing overeating
and consumption of foods that are high in calories,
fat, or sugar, triggers physiological changes in the
hypothalamic-pituitary-adrenal axis and can stimu-
late production of biochemical hormones and pep-
tides such as leptin, ghrelin, and neuropeptide Y [7].

In the literature, there are not enough scientific
articles in which indicators of the component
composition of the body in interdependence with IR
were comprehensively investigated. That is why it is
important to conduct research in order to study new
methods of optimizing the treatment of overweight/
obesity against the background of IR.
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The aim - to evaluate changes in indicators of
body composition in patients with overweight/
obesity and insulin-resistance against the back-
ground of complex therapy with the additional use
of a nutraceutical containing extract of Gymnema,
Mamordica, 7-keto-dehydroepiandrosterone, L-tyro-
sine, Choline, Inositol and microelements.

Materials and Methods. 90 patients with
overweight/obesity and IR who were examined by a
gastroenterologist-nutritionist during 2024 were
studied. The age of the patients was 35 to 64 years,
the average age was 49.7+14.6 years; there were 37
(41.1 %) men, 53 (58.9 %) women.

To establish IR, the index of insulin resistance
(Homeostasis Model Assessment of Insulin Resi-
stance) was calculated for all patients: HOMA-IR =
fasting insulin (ulU/ml) x fasting glucose (mmol/l) /
22.5. IR was confirmed when the value of this
indicator was more than 2.0. Also, all patients
underwent an anthropometric examination with
determination of height, weight, waist circumference
and calculation of the body mass index (BMI).

All patients were divided into three groups. The
first group included 30 patients who were on a
balanced diet with a restriction on the content of
simple carbohydrates. The second group included
30 patients who, in addition to a balanced diet, took

a nutraceutical containing gymnema sylvestre
(100 mg), momordica charantia (100 mg), azadirachta
indica (80 mg), commiphora mukul (50 mg), syzygium
cumini (50 ug), asphaltum (40 mg), zingiber offici-
nale (40 mg), trigonella foenum-graecum (35 mg),
picrorhiza kurroa (30 mg), ocimum sanctum (15 mg),
the drug "Glibofit" in a dosage of 1 capsule 2 times a
day for 3 months.

The third group included 30 patients who, in
addition to a balanced diet, took the «Glibofit»
nutraceutical, a drug that includes 7-keto-dehydro-
epiandrosterone (100 mg), L-tyrosine (100 mg),
asparagus officinalis (100 mg), choline (50 mg),
inositol (50 mg), manganese (5 mg), copper (500 ug),
iodine (100 pg) - the drug "Vitagen metabolism plus”
in a dosage of 1 capsule/day for 3 months.

The methodology of all studies corresponded to
the Declaration of Helsinki in 1975 and its revision in
1983. Analysis and statistical processing of the results
was carried out using the STATISTICA 10.0 computer
program (StatSoftInc, USA) using parametric methods
for evaluating the obtained results.

Results and Discussion. To identify the effec-
tiveness of IR correction in the studied patients, the
HOMA-IR index was determined in all studied
patients before and 1 month after the prescribed
treatment (Fig. 1).
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Fig. 1. Dynamics of the HOMA-IR index in the studied patients against the background of complex treatment

As can be seen from the above data, in all
studied groups there was a violation of the sensitivity
of insulin receptors and an increase in the HOMA-IR
indicator. These values were at the level of 5.5+1.41
in patients of group I, 5.93%1.34 in patients of group
Iland 6.22+1.37 in patients of group lll, respectively.
A month after the treatment, a decrease in the
specified indicator was noted in all studied groups
(to 5.23+1.24inthe group |, 3.53+1.04 in the group I,
and 3.22+0.92 in the group IlI).

However, in patients of group Il and group I,
who additionally took nutraceuticals as part of the
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complex treatment, these indicators differed
significantly from those of the group I and were the
closest to the reference values. The detected
changes can be explained by the positive effect of
gymnema extract on the glucose level (due to stimu-
lation of insulin release, restoration of pancreatic
cells and reduction of glucose absorption from the
intestines); mamordiki extract — on IR (due to the
content of insulin-like peptides and stimulation of
glucose utilization by peripheral tissues); picrorhiza
curroa—onthe absorption of glucosein theintestines
(by suppressing the activity of the a-amylase enzyme,
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reducing the breakdown of starch and other
carbohydrates into glucose and reducing the level of
postprandial hyperglycemia); as well as due to the
presence of antioxidant, anti-inflammatory, adap-
togenic and immunomodulatory effects of other
components of the drug "Glibofit" in the studied
patients.

After analyzing anthropometric indicators and
bioimpedancemetry, all patients were diagnosed with
obesity/overweight. After comprehensive treatment
of patients of all studied groups for a month, a
repeated study of the component composition of the
body was carried out and the BMlindex was calculated.
Table 1 shows the results of these studies.

Table 1. Dynamics of bioimpedance measurements in the studied patients and the control group

Group | (n=30) Group Il (n=30) Group lll (n=30)
Indicator Before 1 month Before 1 month Before 1 month
treatment treatment treatment

BMI (kg/m?) 29.72+£3.12 29.2+3.06 29.49+2.05 28.69+2.04 29.5+2.0 26.99+1.99*
Fat mass (%) 36.91+6.2 35.76+5.92 33.79+£5.13 29.87+4.06* 33.9+5.08 29.06+3.46*
Muscle mass (kg) 30.03+4.03 29.38+4.02 30.56+4.9 30.92+4.72 30.44+4.66 32.5+4.83
Liquid content (%) 50.18%1.9 48.91£1.25 49.88+£1.93 50.28£1.75 47.212.73 50.24+1.69*
Bone mass (%) 10.89+0.76 10.88+0.72 10.6£0.96 10.67+0.83 10.59+£0.95 10.61+0.93

Note: * — statistically significant difference between indicators before and 1 month after treatment (p<0.05).

Analyzing the indicators, it can be noted that po-
sitive dynamics of bioimpedance examination indica-
tors were observed in all patients against the back-
ground of complex treatment. However, when com-
paring indicators in patients of groups Il and lll a
month after the prescribed treatment, a reliable dif-
ference between these indicators was established
and a more pronounced positive trend in patients of
group lll, who additionally took nutraceutical drugs
against the background of basic treatment. At the
same time, the level of fat mass in these patients de-
creased to 29.06+3.46 % (against 33.9+5.08 % before
treatment, p=0.04), the level of muscle mass in-
creased to 32.5+ 4.83 kg (against 30.44+4.66 kg be-
fore treatment), liquid — up to 50.24%1.69 % (against
47.2+2.73 % before treatment, p=0.01). Such changes
confirm the positive effect of gymnema sylvester and

marmordica extract on the ability to normalize fat
metabolism and increase the catabolism of adipose
tissue by reducing the inflammatory response and
oxidative stress and increasing lipolysis in the studied
patients. Also, the content of 7-oxo-DHEA, a natural
metabolite of the human body, in these nutraceuti-
cals promotes lipolysis, preservation and increase of
muscle tissue. The presence of copper and manga-
nese, activators of fat-burning enzymes and energy
production, improve the effectiveness of obesity cor-
rection and contribute to weight loss.

To study the dependence and influence of the
prescribed treatment on the indicators of the bio-
impedance study, we conducted a correlation analy-
sis between the indicators of anthropometry and
bioimpedance examination in the studied patients.
Table 2 shows the results of this analysis.

Table 2. The results of the correlation analysis between the indicators of the studied groups

indicator Fat mass (%) Muscle mass (kg) Liquid content (%)
R p R p R p
BMI (kg/m?) 0.72 0.0001 -0.54 0.002 -0.34 0.006
Weight (kg) 0.67 0.007 -0.61 0.015 -0.57 0.004
HOMA index 0.66 0.005 -0.68 0.0001 -0.28 0.001
Analyzing the results of the correlation analysis, (R=-0.54, p=0.002; R=-0.61, p=0.015; R=-0.68,

we established a direct correlation between BMI
indicators and fat mass (R=0.72; p=0.0001), weight
and fat mass content (R=0.67; p=0.007), HOMA index
and fat content (R=0.66; p=0.005) in the studied
patients. Such results confirm the positive effect of
the studied nutraceuticals on carbohydrate metabo-
lism, weight correction due to the reduction of fat mass.
We also established a negative correlation between
muscle mass indicators and BMI, weight, HOMA index

p=0.0001), which makes it possible to confirm the role
of the studied nutraceuticals on increasing muscle
mass, weight correction and IR in these patients.
Therefore, adding to the complex therapy of
patientswithoverweight/obesityandIRnutraceuticals
containing extract of gymnema, mamordica, 7-keto-
dehydroepiandrosterone, L-tyrosine, choline, inositol
and microelementsisan effective way that contributes
to the normalization of indicators of IR and bioimpe-
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dancemetry. At the same time, these drugs are
natural, well tolerated by patients and do not cause
side effects.

Conclusions: 1. Nutraceuticals containing
gymnema extract, mamordica, 7-keto-dehydroepian-
drosterone, L-tyrosine, choline, inositol and trace
elements are effective and safe drugs in the complex
treatment of patients with overweight/obesity and
IR. 2. The appointment of nutraceuticals as part of the
complex treatment of patients with overweight/
obesity and IR effectively affects the indicators of
obesity and HOMA-IR in these patients.

Prospects For Further research: Further study
of the effects of gymnema extract, mamordica,
7-keto-dehydroepiandrosterone, L-tyrosine, choline,
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ANHAMIKA NMOKA3HHKIB BIOIMNEAAHCHOIO OBCTEXEHHA XBOPUX
3 HAJIMLWLKOBOIO BAIOHO / OXKMPIHHAM Y MNOEAHAHHI 3 IHCY/IIHOPE3NCTEHTHICTIO
HA TJ11 KOMINMNEKCHOI O J1IKYBAHHA 3 BUKOPUCTAHHAM BITATEH N2 29
METABOLISM PLUS

PE3KOME. B cTaTTi onMcaHo Ta MpoaHasi3oBaHO AMHaMIKy NMOKasHMKiB 6ioiMneaaHCMeTpii y XBOpMX 3 Hag /vLL-
KOBOIO Baroto / 0XXMpPiHHAM Ta iHCYIIHOPE3NCTEHTHICTIO Ha ¢OHi Tepanii i3 BUKOPUCTAHHAM MOJTIKOMMNOHEHTHOrO HYTPI-
LeBTMKa.

MeToto po60TH BYN0 OLIHUTM 3MiIHN NOKA3HMKIB KOMMOHEHTHOrO CK/1aAy Tifla y NALLiEHTIB i3 HAAMIPHO Macoto
Tina / OXXNPiHHAM Ta iHCY/TIHOPE3MCTEHTHICTIO Ha T/1i KOMM1EKCHOT Tepanii 3 104aTKOBMM 3aCTOCYBAaHHAM HYTPiLLEBTH-
Ka, L0 MICTUTb €KCTPaKT FIMHEMUW, MAMOPANKMW, 7-KETO-AEeriapoeniaHapOCTEPOH, L-TUPO3WH, XONiH, iIHO3UT i Mikpoese-
MEHTW.

MarTepian i meTopu. O6cTexxeHo 90 MAUIEHTIB i3 HAA/IMLLKOBOK MAcot Tina / oXupiHHAM Ta IP, Aki npoTarom
2024 poky nikyBaanCA y raCTPOEHTEPOJIOra-Ai€ToNora.

Pe3ynbTaTU. BCTAaHOB/IEHO, LLIO KOMM/1IEKCHA TEPanisl i3 BUKOPUCTAHHAM HYTPILLEBTMKA, LLIO MiCTUTb €KCTPAKT AXNM-
HEeMM, MaMOPAVKMK, 7-KeTo-AeriapoeniaHapoCcTepoH, L-TMPO3nH, XOJliH, iIHO3UTO/ Ta MiKpOeeMeHTH, MaE epeKTUBHUN
BMJINB Ha NMOKA3HMKM KOMMOHEHTHOrO CK1aAy Tisla Ta KOPEKL,it0 iHCY/TIHOPE3MCTEHTHOCTI Y TaKMX MALEHTIB. 30KpeEMa,
BCTAHOBJIEHO X MiNOJIITUYHY Ait0, MO3UTUBHMNIA BNNB Ha MeTaboni3M, BYr1eBoAHMI 0OMIH Ta MOAY/IALiO NOKA3HUKIB
KOMMOHEHTHOrO CKJ1aAy Tifla. 30KpPeMa, Yepes Micsilb Nicaa NiKyBaHHSA BiA3HaYan0ca 3HMXKeHHSA iHaekcy HOMA B ycix
JoCNigXKyBaHMX rpynax (go 5,23+1,24 y | rpyni, 3,53+1,04 y |l rpyni Ta 3,22+0,92 y Ill rpyni).

Yepes Micaub Nicns KOMMNIEKCHOTo NiKyBaHHA NaLiEHTIB YCiX AOCiAXKYBaHMX rpyn 6y10 NnpoBeAeHO NOBTOPHE A0-
CNig>KeHHSA KOMNOHEHTHOIO CK/134y OPraHiaMy Ta po3paxoBaHo IMT. PiBeHb XXMPOBOI MaCK Yy LMX NALLIEHTIB 3HN3UBCA A0
(29,06+3,46) % (npoTu (33,9£5,08) % A0 nikyBaHHA, p=0,04), piBeHb M'A30B0T Macu niasuwmnsca 4o (32,5+4,83) kr (npotn
(30,44+4,66) kr [0 NikyBaHHA), pianHn — Ao (50,24+1,69) % (npotwn (47,2+2,73) % [o nikysaHHA, p=0,01).

Takox 6y10 BCTAHOB/IEHO HEraTUBHUI KOPeJIALIMHNIN 3B'A30K MiX NOKa3HMKaMM M'A30B0OT Macu Ta IMT, Baroto, iH-
nekcom HOMA (r=-0,54, p=0,002; r=-0,61, p=0,015; r=-0,68, p=0,0001), W0 Aa€ 3Mory niaATBEPANTVN POJib AOC/iAXKYBAHMX
HYTPILLEBTUKIB Y 36iNbLUEHHI M'A30BOT Macu, KOpeKLjii Barv 1a IP y LMX NaLieHTiB.

KJIFO4YOBI CJIOBA: Haa/MLLKOBA Bara;, OXWPiHHA; iHCYNiIHOPE3UCTEHTHICTb, BioiMnedaHCMeTpifA; HYTPILEBTUK;
NiKYBaHHS.
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