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Abstract

Introduction. Overweight and obesity are stated to be pressing clinical and social health problems around the world.
This is a complex disease that develops as a result of genetic factors and environmental factors. At the same time, an
important feature of obesity in men is a change in the metabolism of sex hormones. Age-related hypogonadism against the
background of overweight is a clinical and biochemical syndrome that leads to a significant decrease in the quality of life and
negatively affects the function of many systems and organs of an aging organism.

The study under consideration is aimed at assessing the effect of excess weight on the level of testosterone fraction
and lipid metabolism in older men of the Kazakh population. In total, the study included 300 men who underwent a
comprehensive clinical examination to determine the presence of hypogonadism. The surveyed were stratified by BMI, and
divided into 3 groups: with a normal BMI up to 25 kg / m2 (group 1, n = 145), with an overweight BMI from 25-29.9 kg / m2
(group 2, n = 70) and with obesity BMI from 30 kg / m2 and more (group 3, n = 85).

Results. Total testosterone levels are directly related to SHBG concentration, so changes in blood SHBG levels affect
plasma distribution of testosterone and its availability to target tissues and cells. In our studies, the percentage of free
testosterone correlated negatively with total testosterone, SHBG, and BMI. But by the outcomes of the study, the calculated
free testosterone was stated higher in groups with high BMI. But the reference value of free testosterone according to the
literature data was directly proportional to the level of total testosterone and BMI. Our study has revealed a direct correlation
between BMI and triglyceride and LDL levels, and an inverse relationship with HDL levels.

Conclusion. Overweight and obesity are accompanied by a decrease in SHBG and total testosterone levels and their
decrease correlates to obesity degree. Although the calculated free testosterone do not have a solid biological basis, they
are entirely suitable to be applied in andrological practice. Lipid metabolism disorders are more often caused by lifestyle and
ethnic food habits.
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BeepeHue. 36bITOUHBIN BEC M OXKMPEHUE SBMSIOTCSH aKTyanbHOW KMWMHUYECKOM U 0BLiecTBEHHONM npobnemamu ans
300pOBbS BO BCEM MUpEe. JTO KOMMNEKCHOE MynbTudakTopuanbHoe 3aborneBaHue, KOTOPOe pa3BWUBAETCS BCMEACTBUE
LENCTBUS TEHETUYECKUX (PAKTOPOB U (haKTOPOB BHELLHEN cpedpl. [1pn 3TOM BaxXHOM OCOBEHHOCTBIO OXMPEHUS Y MYXUUH
SBNAETCA M3MeHeHne MeTabonnama nonoBbIX FOPMOHOB. Bo3pacTHOM rMnoroHaamam Ha oHe 13bbITOYHOrO Beca ABNSETCS
KMUHUYECKUM 1 OMOXMMUYECKUM CWMHAPOMOM, KOTOPbIA MPWUBOAMT K 3HAYUTENBHOMY CHKEHMIO KayecTBa XW3HU 1
OTPULIATENBHO BNUSIET HA (DYHKLMIO MHOXECTBA CUCTEM M OPraHOB CTapEtLLEro opraHuama

Llenb uccnepoBaus. OueHuTb BnusHUE U36bITOYHOTO BeCa Ha YpoBEHb (hpakLum TECTOCTEPOHA W NIMMUAHOTO 0bMeHa
Y MY)XX4WH Ka3axckoi nonynsLum cTapLuero Bospacra.

Matepuansl n metogbl. Bcero B uccnemoBaHue BkmoyeHbl 300 MyXYMH, MPOLIEAWNX KOMMEKCHOE KIMHUYECKOE
obcrenoBaHme ¢ ONpeaeneHeM Hanmums runoroHagmama. ObcrnegoBaHHble CTpaTUGMLMPOBaHbI MO MHAEKCY Macchl Tena
(MMT), pacnpepeneHbl Ha 3 rpynnbl; ¢ HopmanbHbIM UMT go 25 kr/m2 (rpynna 1, n=145), ¢ u3bbiTouHon Maccon Tena UMT
ot 25- 29,9 kr/m2 (rpynna 2, n=70) u ¢ oxupeHnem UMT ot 30 kr/m2 u Boiwwe (rpynna 3, n=85).

PesynbTatbl. YpoBeHb 0OLLEro TeCTOCTEPOHA HaMpsMyld CBA3aH C KOHLEHTpaumei rnobynuHa, CBS3bIBAKLLErO
nonosble ropmoHbl (ICIIN). WameHeHne yposHei TCIT B KpOBM BNMSIET Ha pacnpedeneHne B nnasme TeCcTOCTEPOHa M
[OCTYMHOCTb €0 K TKaHAM W KneTkam-MWLeHsM. B Hawem wuccrefoBaHWi NpOLEHTHOE cofepkaHue cBoBogHoro
TECTOCTepOHa OTpULATENLHO KoppennpoBano ¢ obwmm TectoctepoHom, FCIM u MMT. Ho no pesynbTatam uccrnegoBaHus
pacyeTHbIN CBOOOAHBIN TECTOCTEPOH OKa3ancs Boille B rpynnax ¢ Bbicokum VMT. Ho pedhepeHcHoe 3HaueHue ¢Bob6oaHOrO
TECTOCTEPOHA COOTBETCTBEHHO NMUTEPATYPHBIM JaHHbIM ObINO NPSMO MPONOPLMOHANBHO YPOBHIO 06LLEro TECTOCTEPOHA W
MMT. B Hawem uccrieqoBaHuu BoisiBrieHa npsimasi koppensauma mexagy VMT u yposHem Tpurnuuepngos v JIMHM, wn
obpatHas cBs3b ¢ ypoBHem JIMBI.

BbiBoAbI. M30bITOUHLIA BEC M OXMPEHME COMPOBOXaatTcs CHWkeHneM ypoBHs TCII v obuwero TectocTepoHa M ux
CHVXEHWe NPOMOpPLIMOHaIbHO CTENEHN OXMpeHus. PacueTHble Lmdpbl CBOBOAHOIO TECTOCTEPOHA XOTb M HE UMEIDT MPOYHON
©1onornyeckon OCHOBbI, HO BMOMHE MPUTOAHbI AN MPUMEHEHWS B aHAPONOTMYECKOM NpakTuke. HapylweHue obmeHa
nMNuEoB Yalle 06ycrnoBneHo 06pa3oM XM3HM U 3THUYECKMMM MULLEBBIMW MPUBLIYKAMMU.

Knrouesble crnoga: Myx4uHb! Ka3axckol nonyasyuu, 803pacmHol auno2oHadu3m, OXUPEHUE, MecmoCcmepOH.
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Kipicne. ApTbiK canmak neH cemisgik-Oykin anemaeri AeHcaynblk YLLiH ©3eKTi KIWHUKaMNbIK XoHe SneyMeTTik
npobnemanap. byn keweHrai MynbTudakTopuansHoe aypy, reHeTUKanbIK hakTopnap XaHe ChlpTKbl OpTa (hakTopnapbIHbIH,
cangapbliHaH famugbl. byn xarpanga epnepaeri  CeMI3gikTiH, MaHbI3dbl  epeKWeniri KbIHbICTbIK  TOPMOHAAPAbLIH,
MeTabonuamiHiH, e3repyi bonbin Tabbinagsl. ApTbiK canMak (OHbIHAA Xacka OannaHbICTbl TUMOrOHAAN3M KNWHUKaMbIK
XoHe BuoxmummuaAnblk cuHapoM 6onbin Tabbinagel. Byn emip canacbiHbiH efayip TOMeHZeyiHe OKenefi XaHe KapTarw
ar3acblHbIH, KONTEreH Xyienepi MeH MyLLEnepiHiH, XyMbICbiHa TepIC acep eTeqi.

3eptTey makcatbl. Erae xacTafbl kasak nonynsiuMscbiHOaFbl epriepaeri TeCTOCTEPOH (hpakumscbl MeH nmnuaTep
anmacybIHbIH feHreniHe apTblK canMakTbiH, 9cepiH baranay.

Matepnangap MeH apictep. 3epTTeyre rMNOrOHaAM3MHIH, 6ap-XOFbIH aHbIKTalh OTbIPbIM, KEWeHAi KIMHWKambIK
TekcepyneH oTkeH 300 ep apam kipegi. TekcepinreHaep AeHe canmarbl uHaekcel (JCW) GoiibiHwa cTpaTudnkaLmsanaxFaHx,

126



Hayka u 3apaBooxpanenue, 2021 5 (T.23) OpuruHaibHOe HCCJIeJ0BaHne

3 Tonka 6eniHren: kanbinTbl JCA-meH 25 kr / M2 peitin (1-tom, n=145), apTbik aeHe canmarbiMeH [JCU - meH 25-29,9 kr/im2
(2-Ton, n=70) xaHe cemiagikneH [JCK-meH 30 kr/M2 xaHe ogaH xofapbl (3-Ton, n=85).

Hotuxenepi. Xannbl TectocTepoH AeHredi KblHbIC ropMaHaapbiH  GannaHbICTbipywbl  rmobynuH - (KITBI)
KOHLiEHTpaumscbiHa Tikeneit GainaHbICTbl. KaHgafbl XbiHbIC ropmaHgapbiH — GainaHbICTbipyLbl FMOGYNMH OeHTeNiHiH,
e3repyi TECTOCTEPOH NNa3MachlHbIH, TapanyblHa X8He OHbIH, MaKCaTThbl TiIHAEP MEH acyluanapFa Kon xeTiMainiriHe acep
eTeni. bisgiH 3epTTeynepimiane 60C TECTOCTEPOHHbIH Naibi3bl Xannbl TECTOCTEPOHMEH, XbIHbIC TOpPMaHA4apbIH
BaitnaHbicTbipyLbl rnobynuH xeHe OCU-meH Tepic bannaHbicTbl. bipak 3epTTey HoTuxenepi GoibIHILA ecenTenreH epkiH
TectocTepoH xofapbl CW TonTtapbiHaa xofapbl 6ongbl. bipak oaebu menimeTTepre COMKEC €pKiH TECTOCTEPOHHbIH,
aHbIKTaMarnblK MaHi xannbl TecTocTepoH MeH [ICU geHremiHe Tikenein nponopumoHanasl 6onabl. bisgiH 3epTTeynepimisae
OCW weH Tpurnuuepuartep, TTIIM apacbiHaars! Tikenen 6ainnanbic xaHe TXI aeHreliiMeH kepi bainaHbIC aHbIKTanabl.

TyxblpbiMaap. ApTbiK canMak NeH Cemisgik XbIHbIC ropMaHgapbiH — OainaHbICTbIpYWbl rNOBYNMH XaHe Xanmbl
TECTOCTEPOH [EHreiiHiH TOMeHOeYiMEH XOHe onapdblH CeMisgik AeHreiiHe nponopuMoHanabl TemeHaeyimeH Oipre
Xypepi. Boc TeCTOCTepOHHbIH, ECenTenreH KepceTKILTEpiHiH KywwTi Gruonorvanblk Herisi 6onmaca Aa, aHopONOrUsnbIK
Toxipubeae konpaHyra xapamabl. Jlunnatep anmacybiHbiH, Oy3binybl kebiHece eMip canTbl MEH 3THUKambIK TaMaKTaHy
apeTTepiHe 6annaHbICTbI.

TytliHdi ce3dep: Kaszak nonynsyusChbIHbIH epkekmepi, xacka balinaHbicmbl 2uno2oHadu3M, cemizdik, mecmocmepoH.
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Relevance

Number of overweight and obese people is growing at
an alarming rate in developed[16] and developing countries
around the world[8,10], and the disease is treated as one of
the pressing clinical and social health issues of global scale.
This is a complex disease considered to be caused by
genetic and environmental factors [22]. Currently, 33.0% or
1.3 billion people of the adult population is overweight. If
this trend continues, then by 2030 up to 57.8% of the
world’s adult population or 3.3 billion people is expected to
be overweight or obese [21]. At the same time, an important
feature of obesity in men is a change in the metabolism of
sex hormones [14]. In men, the deposition of adipose tissue
occurs mainly in the abdominal part. This is the most
important risk factor for the development of hormonal and
metabolic disorders, which leads to the development of
hypogonadism. [15, 20].

Sex hormones can be one of the factors that determine
the distribution of body fat. Current research shows a direct
link between hypogonadism and overweight. Obesity is the
main reason for the aggravating physiological course of
age-related decline in the level of total testosterone and its
bioavailable fraction [13]. In the development of obesity,
genetic and population factors play an important role
(mentality of the population, geographic location, diet and
dietary habits) [28, 29].

The real prevalence of obesity among middle-aged and
older men is higher. But this category of people is outside
the field of urologists. This is due to the low prevalence of
older men. A possible reason for the progressive
development of complications of the disease in men is the

lack of aesthetic claims to the problem of excess weight.
Age-related hypogonadism against the background of
overweight is a clinical and biochemical syndrome leading
to a significant decrease in the quality of life and that
negatively affects the function of many systems and organs
of an aging organism [5].

The aim is an assessment of the effect of excess
weight on the level of testosterone fraction and lipid
metabolism in older men of the Kazakh population.

Materials and Methods

Subjects

In total, the study included 300 men who underwent a
comprehensive clinical examination to determine the
presence of hypogonadism.

Inclusion criteria:

- male;

- age from 35 to 65 years old;

- availability of informed consent to participate in the study.

Exclusion criteria:

- the presence of severe somatic, oncological, and
chronic infectious diseases that have a pronounced
negative effect on the state of a body;

- a history of acute disorders of the coronary, cerebral,
and renal circulation;

- the presence of mental illness, acute conditions;

- the presence of acute infectious diseases in genital
and non-sexual spheres at the time of the initial
examination;

- BMI indicators below normal weight (<18.5);

- refusal to participate in the study at any stage before
the completion of the statistical analysis of the results.
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The surveyed were stratified by BMI, divided into 3
groups: with a normal BMI up to 25 kg / m2 (group 1, n =
145), with an overweight BMI from 25-29.9 kg / m2 (group
2, n =70) and with obesity BMI from 30 kg / m2 and more
(group 3, n = 85). BMI was calculated by dividing body
weight in kilograms by height in square meters. Weighing
was carried out in underwear and socks. The waist
circumference was measured directly on the skin at the
level of the navel in a standing position. The body mass
index (BMI) was calculated as the body weight in kilograms
divided by the square of the height in meters.

Erectile dysfunction was classified based on the
International Index of Erectile Function (IlEF-5), where there
is no erectile dysfunction (26-30), mild (22-25), mild to
moderate (17-21), moderate (11-16) , severe (6-10).

Ethics approval and consent to participate

Informed consent to participate in the study was
obtained from all participants in the study in accordance
with the Protocol of the Ethical Committee of the Medical
University of Semey (No of registration 11) and the
requirements of the World Medical Association of Helsinki
Declaration.

Laboratory experiments

The level of HDL, LDL, triglycerides, and albumins in
biochemical analyzes was determined by commercial kits

obtained from Abbott (Abbott Laboratories, USA) and an
Architect C8000 analyzers instrument (Abbott Laboratories,
USA). Reference values are HDL (0.78-2.2 mM/L, LDL
(2.33-5.31 mMIL), triglycerides (1.7-2.25 mMIL), albumin
(35-55 glL).

General testosterone, sex hormone binding globulin
(SHBG) and luteinizing hormone (LH) were tested on Architect
i2000SR equipment (Abbott Laboratories, IL, USA) using
commercial diagnostic kits (Abbott Laboratories, USA)
according to the manufacturer’s instruction.

Reference values for SHBG, LH and testosterone total
are as follows 10-57 nM/L, 1.14-8.75 miU/ml and 5.41-
19.54 nMIL correspondingly.

Bioactive and Free testosterone was measured by
online calculator http://lwww.issam.ch/freetesto.htm
developed by Hormonology department, University Hospital
of Ghent, Belgium, with inputting data for total testosterone,
SHBG and albumin.

Statistical processing of the obtained data was carried
out using the Statistica software package (StatSoft Inc.
USA, version 7.0). Comparison of groups was performed by
nonparametric methods using the Mann-Whitney U-test.
The analysis of two quantitative features’ relationship was
done by the nonparametric method of rank correlation
according to Spearman.

Table 1.

Group characteristics.

Parameters 1st group 2nd group rpynna 3 group p

Up to 25 krg/m2 Up t025- 29,9 kr/m2 30 kr/m2 and higher

Age 52,04+7,3 50,481 47,548,2 0,04
BMI 24+17 27,6111 34,843,6 0,01
Waist 88,1+4,3 91,8444 106,2+8,5 0,06
Weight 73,147,6 81,146,7 101,2+10,2 0,2
Hips 49,0431 50,0+2,4 55,1434 05
lIEF-5 26,425 22,7443 14,2446 0,2

The average age of the subjects comprised 49.9 + 1.43.
It should be noted that the groups of men differed in age. If
there was no significant difference between the first and
second groups (2.04), then the average age of the group of
obese men was significantly younger than the previous
groups.The increase in BMI at a young age is explained by
the influence of hypogonadism. When analyzing the data, it

is noticeable that the higher the degree of obesity (BMI), the
lower the concentration of total testosterone in the serum of
patients. The higher the BMI was, the more pronounced the
problems with erectile dysfunction were, although without
statistical significance. There were no statistically significant
discrepancies between the groups (p = 0.86).

Table 2.
Androgenic status indicators.
parameters 1st group 2nd group 3 group p
Up to 25 kr/m2 Up to 25- 29,9 kr/m2 30 kg/m? and over

Total testosterone 12,05+3,4 11,8+3,4 9,02+2,5 0,06
SHBG 36,4+13,8 32,2134 25,8+11,08 0,03
Albumin 42,4438 42,2458 44,5448 0,009

LH 4,3+1,8 3,9+1,9 41120 0,6

Free testosterone 1,92+0,5 2,01+0,6 2,24+0,5 0,1
Reference 0,231+0,04 0,221+0,08 0,202+0,05 0,004

Total testosterone in blood serum decreased in men in
direct relation to body weight and BMI, although without
statistical significance (p-0.06). The level of SHBG
negatively correlates with BMI level (p-0.03); the higher the
BMI was, the lower the level of SHBG was, so it
undoubtedly affected the level of total testosterone. The
albumin level in the analysis in all groups did not differ
significantly. Luteinizing hormone was within the reference

value and had no significant difference between the groups.
The value of free testosterone (in percentage and the value
of the reference) was worth considering as it was naturally
lower in group 2, but in group 3, where the BMI level was
highest and the SHBG and total testosterone levels were
low, it turned out to be high, although without statistical
significance (0.1).
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Table 3.
Lipid metabolism indicators.
parameters 1st group 2nd group 3rd group p
up to 25 kg/m? 25 - 29,9 kg/m? 30 kg/m? and over
Triglycerides 1,8+1,8 1,9%1)9 2,7£1,5 0,3
LDL 3,2+0,7 3,3740,6 3,8+0,7 0,08
HDL 1,6+1,6 1,1940,39 1,3+1,3 0,001

The concentration of triglycerides and LDL in the serum
of the subjects was higher than normal in direct proportion
to the BMI. A negative correlation was observed in HDL and
BMI indicators with statistical significance (0.001).

Discussion

It is known that most men accumulate visceral fat with
age due to the maintenance of the usual diet and a
decrease in physical activity. Results showing the negative
effects of fat and obesity on total testosterone and SHBG
can be found in many publications [11, 23].

In our study the total testosterone level decreased
proportionally in direct relation to BMI. So, with overweight,
it was lower than with normal one, and with obesity, the
concentration of the hormone was significantly less relative
to men, not only with normal, but also with overweight. We
determined that the reason for the accumulation of visceral
fat is not the calendar age itself, but the influence of
androgenic status.

Total testosterone levels are directly related to SHBG
concentration. Due to the very high ligand binding affinity,
plasma SHBG is the main protein for testosterone transport.
Changes in blood SHBG levels affect the distribution of
testosterone in plasma and its availability to tissues and
target cells [17].

Traditionally, SHBG is not considered as a risk factor for
the development of any disease (e.g.: prostate cancer, type
2 diabetes, cardiovascular disease), as it is treated as a
sequestration of hormones to control their bioavailability. In
recent publications there are two opposite statements
concerning the level of SHBG in hypogonadism [19]. So,
with increasing calendar age the level of SHBG also
expands, that causes a decrease in the free fraction T,
while maintaining a normal level of total T. In obesity the
concentration of SHBG decreases [6].

The results of our research have proved the validity of
both statements. There is a significant negative correlation
between SHBG and BMI and a positive relationship
between SHBG and age. Thus, in group 1 with normal BMI,
there was an increase in SHBG levels (36.4 + 13.8) with a
decrease in the level of total testosterone to the lower limit
of physiological parameters (12.05 + 3.4). And in the group
with the maximum BMI, on the contrary there was a
decrease in the concentration of SHBG (25.8 + 11.08). In
both cases, there is a drop in the concentration of total
testosterone (12.05 + 3.4; 11.8 + 3.4; 9.02 + 2.5).

The mechanism by which obesity is associated with a
decreased level of SHBG is not fully understood, but it may
include suppression of SHBG synthesis in the liver by
increased insulin concentrations [2].

Accordingly, a decrease in the level of SHBG may be a
predictor of the development of metabolic syndrome and
diabetes mellitus [3] in combination with a decrease in total
testosterone.

Recent studies have shown the existence of a SHBG
gene polymorphism that functionally affects its affinity for
androgens and estrogens. In polymorphic variants of
SHBG, a decrease in other biochemical properties is also
possible. A drop in the circulating SHBG carrier protein
leads to a decline in the concentration of total testosterone
[25].

An age-related increase in SHBG secretion leads to a
slight decrease in the content of total testosterone in the
blood serum, while as a result of a decline in testosterone
secretion in the testes, the content of biologically active and
free testosterone decreases, which accelerates androgen
deficiency in body. The fraction of circulating testosterone
that is not bound to any plasma protein is called the free
testosterone fraction. The term bioavailable testosterone
refers to the fraction of circulating testosterone that is not
associated with SHBG, and is largely the sum of free
testosterone and testosterone associated with albumin.

Testosterone has a weak affinity with albumin, which
allows it to be easily cleaved (dissociated) in tissue
capillaries and be effectively available for biological activity
[4].

We calculated the levels of free and bioavailable
testosterone based on measurements of total testosterone,
SHBG and albumin using the formula for calculating free
testosterone according to A. Vermeulen.

In our study the percentage of free testosterone
correlated negatively with total testosterone, SHBG, and
BMI. But the study has found that calculated free
testosterone was higher in the high BMI groups. But the
reference value of free testosterone according to the
literature data was directly proportional to the level of total
testosterone and BMI.

In all groups the reference value of free testosterone is
directly correlated with erectile dysfunction, possibly due to
a high degree of testosterone degradation and a small
depot of total testosterone. Total testosterone in obesity
decreases along with the concentration of SHBG, providing
compensation for the bioavailable fraction [1, 26].

Adipose tissue has a complex organization, in which
adipocytes interact with blood vessels and nerves that
determines their high hormonal and metabolic activity. The
cycle of converting testosterone to estradiol is taking place
in fat cell.

The age-related decrease in total testosterone
according to the feedback mechanism leads to an increase
in luteinizing hormone. The LH level provides information
about the functional status of the gonads. Our data show
that this theory functions in men with normal weight. In
excess weight, there is a decrease in luteinizing hormone
and the aromatase activity of excess adipose tissue
converts testosterone to estradiol. Estradiol has an
inhibitory effect on LH and inhibits the secretion of
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gonadotropic releasing hormone [7]. Ultimately, this is
manifested by a decrease in the level of testosterone in the
blood, in other words, by secondary hypogonadism [24].

Total testosterone and SHBG are significantly associated
with abdominal obesity and high triglyceride concentrations [5).
It is known that an increase in insulin concentration expands
the content of triglycerides and low-density lipoprotein
cholesterol (LDL cholesterol) and reduces the level of high
density lipoprotein HDL cholesterol [12].

Our study has discovered a direct correlation between
BMI and ftriglyceride and LDL levels, and an inverse
relationship with HDL levels [27].

Low HDL concentrations are metabolically associated
with high triglyceride and HDL concentrations.

HDL is considered to be an antiatherogenic factor. Low
concentrations of HDL cholesterol may be associated not
only with the early development of atherosclerosis, but also
with a worsening prognosis for people with heart disease.

The negative effects of low HDL content depend on a
variety of medico-social causes and are closely related to
the overall risk of cardiovascular disease in urbanized
societies where people are mostly keep sedentary lifestyles
and consume large amounts of animal products.

Taking into account the mentality of the Kazakh
population, increased consumption of animal fats and lipid
profile changes are not surprising. There is a natural
relationship with BMI noticed, when with increasing body
weight the triglyceride and LDL levels also accelerate [18].
As for HDL, depending on weight its indicators are lower.
The number of people living in cities, where there is an
excess calorie content of food opposed to level of body
energy consumption, is increasing year by year. Energy
costs depend on the degree of activity (primarily physical)
and person’s lifestyle. Lack of physical activity is one of the
important causes of obesity.

We believe that lipid metabolism disorders are a
consequence of ethnic eating habits. Food is mainly
represented by fatty meat food and limited consumption of
plant foods. Currently, the nutrition of indigenous people is
characterized by the presence of a large amount of canned
and synthetic products [9], the consumption of foods with a
high content of saturated and trans fats, which can lead to
changes in lipid metabolism and contribute to the
development of pathology, including obesity [30].

To summarize the results of our study, we can say that
the value of SHBG is underestimated by urologists when
treating older men with hypogonadism on the background of
overweight. SHBG values can have diametrically opposite
values. In older men at normal weight there is an increase
in the concentration of SHBG, while in men with obesity a
decrease in its concentration is noted. When interpreting
the results, one cannot exclude the factor of SHBG protein
polymorphism, which can be functionally inconsistent even
at normal concentration. Not only a decrease in the level of
SHBG as a depot of testosterone, but also a reduction in
testosterone secretion and a deficiency of the bioavailable
fraction are the causes of hypogonadism in older men.

Most formulas for calculating the bioavailable fraction of
testosterone represent low level of accuracy, which must be
taken into consideration by clinicians when diagnosing age-
related hypogonadism. Reliable tests due to their complexity
and cost are not always available to practicing clinicians.

Therefore, to make informed clinical decisions,
algorithms based on available laboratory methods and
clinical manifestations of hypogonadism are needed,
considering the fact that testosterone deficiency itself in
older men can occur under the guise of many somatic
diseases. These steps will reduce the risk of
misclassification of the disease and optimize clinical
decision in treatment of androgenic disorders in older men
with overweight and obesity.

Conclusion

Overweight and obesity are accompanied by a
decrease in SHBG and total testosterone levels and their
decline correlates to the degree of obesity.

SHBG is the main driver of this relationship, taking into
account its sensitivity to insulin levels. Despite of the fact
that calculated figures of free testosterone do not have a
solid biological basis, they are entirely suitable to be used in
andrological practice. Clinicians need to consider errors
when interpreting free and bioavailable testosterone levels.
Lipid metabolism disorders are more often caused by
lifestyle and ethnic eating habits.
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