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CORRELATION OF SHBG AND TESTOSTERONE FRACTION IN OVERWEIGHT MEN
AGAINST THE BACKGROUND OF AGE-RELATED HYPOGONADISM IN MEN
OF THE KAZAKH POPULATION

Resume: In total, 417 Kazakh men aged 35 to 65 inhabiting in Semey, East Kazakhstan region, have been
involved in the study. The examined patients were stratified by BMI and divided into 2 groups: with overweight
BMI from 25 - 29.9 kg/m2 (group 1, n=135) and with normal BMI up to 25 kg/m2 (group 2, n=282).
Results. In our study the level of SHBG negatively correlates with the level of BMI Rho (= - 0.218, p<0.01).
The higher BMI is, the lower the level of SHBG is. SHBG correlated well with total testosterone Rho (=0.266,
P<0.01), consistent with the biological role of SHBG as the major sex hormone binding protein. The level
of total testosterone in the blood serum decreased in men in direct proportion to SHBG.

The fraction of free testosterone did not differ in both groups, possibly due to a compensatory decrease
in total testosterone and SHBG. A correlation was observed between SHBG and free testosterone Rho (=
-0.422, p<0.01).

Biologically active testosterone was lower in the overweight group. This fact may be explained by a decrease
in albumin against the background of overweight. Statistical significance of Rho (=0.196, p<0.01).
Conclusion. With excess weight, not only a decrease in the level of SHBG as a depot of testosterone, but
also a decrease in testosterone secretion and a bioavailable fraction deficiency cause hypogonadism in
older men. The development of insulin resistance with increase in BMI leads to a decrease in SHBG levels.
Key words: sex hormone-binding hormone (SHBG), testosterone fractions, overweight, age-related
hypogonadism.
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Pestome: Onpegenutb B3anmocssdb ['CIIM n dpakummn TectocTte-
pOHa y MY>4MH Ka3axCKov nonynaumnm Ha poHe na3bbITOYHOTO Beca.
MaTtepuanbi u meToAbl. Bcero B uccrnegoBaHuy NpUHSANo yvactve
417 MyX4MH Ka3axCKOW HaLMOHanbHOCTW B Bo3pacTe oT 35 o 65
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MaTtepuangap meH agictep. 3eptreyre LUbiFbic KazakcTaH obnbi-
cbl, Cemen kanacbliHaa TypaTbiH 35 xacTaH 65 xacka gewiHri kasak
VYNTbiHbIH 417 ep agambl KaTbICTbl. TekcepinreH MW GoibiHwa CT-
patudukaumnsanaHfFaH, 2 Tonka 6eniHreH: apTblk geHe canvarbl 25 -
29,9 kr/m2-geH (1-ton, n=135) xaHe kanbinTbl CW-25 kr/m2-re ge-
niH (2-Ton, n=282).

HoaTtumxenep. bi3gin 3eptreynepimisge XIbIr geHreni CU Rho aeH-
reviimeH Tepic koppensauuanangbl (=- 0,218, p<0,01), ACW Heryp-
nbIM xofapbl 6onca, XXIBI™ aeHreni corypnbim TemeH 6onagpl. Kb
Xanmnbl TECTOCTEPOHMEH XaKcbl koppensumananabl Rho (=0,266,
p <0,01), 6yn XKI'BI™ XbIHLICTLIK FOpMOHAAPAb! banaHbICTbIpaTbIH
Herisri akybl3 peTiHae buonornanblk peniHe cankec keneai. KaH ca-
pbICYbIHAAFbI XXanmnbl TECTOCTEPOH AeHreni epnepae XKIblr-Fa Tike-
new 6annaHbICTbl TeMeHaedi. EpkiH TecTocTepoH hpakumsAChIHbIH
eki TonTa Aa aviblpMallbinblKTapbl 6onmagbl, MyMKiH Oy xxanmbl
TectocTepoH meH XKIBI™ komneHcaToprblk TemeHaeyiHe 6annaHbic-
Tbl. XKI'BI" MmeH epkiH TectocTepoH Rho (= -0,422, p<0,01) apacbiH-
Aa Koppensauusnblk 6annanbic 6arkanabl. buonoruansik 6enceHgi
TECTOCTEPOH apThblk canmak TobbiHAa TemeH 6onabl. byn dakT ap-
TbIK canmak asicbiHaa anbbyMWHHIH TemeHaeyiMeH 6annaHbiCTbl 60-
nybl MyMKiH. Rho ctatnctukansik marbi3gpinbifbl (=0,196, p<0,01).
Tyxbipbimaap. ApTblk canmak 6onfaH keage TeCToCTEPOH AENOChI
peTiHae XKXIBI™ geHreniHiH ToMeHaeyi FaHa eMec, COHbIMEH KaTap
TECTOCTEPOH CEKPELMSAChIHbIH TOMEeHAEYi aHe buoxeTimai dpak-
LMAHbIH, XeTicneyLwiniri erge >kacTtafbl ep agamaapaa rmnoroHa-
On3MHIH cebenTepi 6onbin Tabbinagbl. MHCYNMHAIPE3UCTEHTTINIKTI
pambiTy VIMT >xofaprbl keTepinreH kesge XXI'BI™ geHrewiHiH ToMeH-
geyiHe anblin kenegi .

TyniH ce3gep: XblHbIC rOPMOHAAPbLIH 6annaHbICTbipaTbiH FOPMOH
(PKIBI'), TecTocTEpOH hpakunsanapsbl, apTblk canmak, XacTblK M-
noroHagu3sm.

Introduction. According to the endocrine theory of hu-
man aging all morphological and functional changes in or-
gans and tissues occur due to hormone deficiency, among
which the deficiency of sex hormones is the most signifi-
cant [1]. The aging process in men is constantly accom-
panied by a decrease in testosterone levels [2]. This con-
dition is called age-related hypogonadism. This is a clin-
ical and biochemical syndrome. A decrease in testoster-
one negatively affects the functions of many organs and
systems. The clinical significance of age-related hypo-
gonadism is becoming increasingly relevant, as many
countries face the problems of aging society. In particu-
lar, more than 60% of the world’s population lives in Asia,
where there are more than 800 million aging men (over 40
years old), and their number is growing [3,4]. Modern stud-
ies prove a direct link between hypogonadism and over-
weight. Obesity is the main cause aggravating the physi-
ological course of age-related decline in the level of total
testosterone and its bioavailable fractions [5].

A specific feature of obesity in men is a change in the me-
tabolism of sex hormones [6], that are one of the factors
determining the distribution of fat in the body[7]. In men
adipose tissue deposition occurs mainly in the abdomi-

net, npoxwusatowme B r. Cemen, BoctouHo-KazaxctaHckon obna-
ctn. ObcnegoBaHHble cTpaTtudumumpoBaHsl no MMT, pacnpegene-
Hbl Ha 2 rpynnbl: ¢ n3bbITouHOM Maccon Tena UMT ot 25 - 29,9 «kr/
M2 (rpynna 1, n=135) u ¢ HopmanbHbiMm UMT go 25 kr/m2 (rpyn-
na 2, n=282).

Pesynkrathl. B Hawem nccnegosanuii yposeHbs [CIT™ oTpuuatens-
Ho koppenupyert ¢ yposHem UIMT Rho (= - 0,218, p<0,01), 4yem BbI-
we MT Tem Hmxe yposeHb ICII. CIIT xopoluo koppenuposan
¢ obwwmm TectoctepoHom Rho ( = 0,266, P <0,01), yto cornacyet-
cs ¢ 6buonornyeckon ponbto MCITI™ kak ocHoBHOro 6ernka, cBsi3biBa-
IOLLLEro NonoBble FOPMOHbI. YPOBEHb 06LLIEero TeCTOCTEPOHA B CbIBO-
POTKE KPOBU CHMKArCS Y MY>4UH B NpsiMow 3aBucumocTtu ot [CIT.
®pakuma cBoOOOHOro TECTOCTEPOHA HE umMena pasnuyuii B obe-
WX rpynnax, BO3MOXHO 3TO CBA3aHO C KOMMEHCATOPHbIM CHUKe-
Huem obLero TectoctepoHa u ICII. Habnioganack koppensuu-
oHHas cBa3b Mexay 'CIIM n ceobogHbiM TectocTepoHoMm Rho (=
-0,422, p<0,01).

Bronornyeckuii akTUBHbBIN TECTOCTEPOH ObiN HWXE B rpynne c u3-
ObITOYHbIM BECOM. OTOT (haKT BO3MOXXHO OOBSACHSETCA CHUKEHNEM
anbbymMuHa Ha doHe n3bbiTouHOro Beca. CtatnucTmyeckas 3Hauum-
mocTb Rho (= 0,196, p<0,01).

BbiBoabl. Mpy n3bbITOMHOM BECE HE TOMbKO CHUXEHWE YPOBHS
['CINI" kak geno TeCTOCTePOHa, HO U CHUXEHME CeKpeLun TecTo-
cTepoHa 1 geduunt 6MoJO0CTYNHON PpaKkLMmM ABMSOTCA NPUYUHA-
MW TMNOroHaaM3Ma y MyX4YuH cTapluero Bospacta. Pa3sutue wH-
CYNUHOPE3NCTEHTHOCTU Npu noBbieHnn MMT BegeT K CHUXEHWIO
ypoBHs CII.

KnioyeBble cnoBa: ropMOH CBA3bIBaOLLMIA NOMOBbIE FTOPMOHbI
(FCIMr), dpakumm TecTocTepOHa, M3ObITOYHbIA BEC, BO3PACTHOWM
TMNOroHaAM3Mm.

nal region and this is the most important risk factor for
the development of hormonal and metabolic disorders,
which leads to the development of hypogonadism [8,9,10].
With the increasing modernization and urbanization of
Asia, most of the future obesity epidemic will be concen-
trated in the Asian region [11,12]

The most frequently used parameter for the diagnosis of
hypogonadism is the measurement of total testosterone
and hormone binding sex hormones (SHBG), followed
by the calculation of the free and bioavailable fraction
of testosterone. However, in the literature there are av-
eraged figures of testosterone and SHBG levels in men
in the blood serum, and individual variability complicates
timely diagnosis.

This situation is complicated by a number of factors, such
as the lack of screening for male hypogonadism in prac-
tical healthcare, unavailability of laboratories that deter-
mine testosterone fractions. There is no direct correlation
between serum testosterone levels and the clinical picture
of hypogonadism. The cost and complexity of laborato-
ry determination of the testosterone fraction limits the cli-
nician's ability to make a diagnosis and postpones treat-
ment for a longer period. A change in the concentration
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of the SHBG transport protein leads to a decrease in the
level of testosterone and its free fraction. This fact allows
us to consider SHBG as a marker of age-related men hy-
pogonadism [13,14].

Thus, SHBG should be considered with changes in total
or free testosterone to determine the indicators of andro-
genic status in older men. Traditionally, the level of SHBG
is not considered as a risk factor for the development of
any diseases (for example, cancer, osteoporosis, heart
disease and type 2 diabetes). It is considered as a de-
pot of androgens. The interconnection between testos-
terone and SHBG against the background of overweight
and obesity suggests that SHBG may affect some meta-
bolic processes [15,16,17].

The actual prevalence of overweight and obesity among
middle-aged and older men is higher. But this category of
people is outside the field of urologists and nutritionists.
This is due to the low rate of older men seeking medical
attention. A possible reason for the progressive develop-
ment of complications of the disease in men is unavail-
ability of aesthetic claims to the problem of overweight.
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
adversely affects the function of many systems and or-
gans of the aging body.

The actual prevalence of overweight and obesity among
middle-aged and older men is higher. But this category of
people is outside the field of urologists and nutritionists.
This is due to the low turnover 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 overweight. Age-related hypogonadism on the
background of overweight is a clinical and biochemical
syndrome leading to a significant decrease in the quali-
ty of life and negatively affects the function of many sys-
tems and organs of an aging organism [18].

Aim: To determine the interconnection of SHBG and tes-
tosterone fraction in men of the Kazakh population against
the background of overweight.

Materials and Methods

Subjects

In total, 417 people of Kazakh ethnicity living in Semey,
East Kazakhstan region participated in the study, includ-
ing 135 overweight men and 282 men of the control group
with normal weight.

Inclusion criteria:

-male gender;

-age from 35 to 65 years;

-availability of informed consent to participate in the study.
Exclusion criteria:

-presence of severe somatic, oncology, and chronic in-
fectious diseases that have a pronounced negative im-
pact on the state of the body;

-presence of acute disorders of coronary, cerebral, renal
circulation in the anamnesis;

-presence of mental ilinesses, acute conditions;

-presence of acute infectious diseases of the sexual and
non-sexual sphere at the time of the initial examination;
- BMI values below normal weight (<18.5);

- refusal from participation in the study at any stage un-
til the completion of the statistical analysis of the results.
Ethics approval and consent to participate

The examined patients were stratified by body mass index
(BMI), and divided into 2 groups: with overweight BMI from
25 - 29.9 kg/m2 (group 1, n=135) and with normal BMI up
to 25 kg/m2 (group 2, n=282). BMI was calculated by di-
viding body weight in kilograms by height in square me-
ters. Weighing was carried out in underwear and socks.
Waist circumference was measured directly on the skin
at the level of the navel in a standing position. Body mass
index (BMI) was calculated as body weight in kilograms
divided by the square of height in meters.

Erectile dysfunction was classified based on the Interna-
tional Index of Erectile Function (IIEF-5) survey, where
there is no erectile dysfunction (21-25), mild (16-20), mod-
erate (11-15), severe (5-10)

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 Univer-
sity of Semey (No of registration 11) and the requirements
of the World Medical Association of Helsinki Declaration.
Laboratory experiments

The level of high density lipoproteins (HDL), low density
lipoproteins (LDL), triglycerides, 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
mMI/L), triglycerides (1,7-2,25 mM/L), albumin (35-55 g/L).
General testosterone, sex hormone binding globulin
(SHBG) and luteinizing hormone (LH) were tested on Ar-
chitect 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 nM/L, and 5,41-19,54
nM/L correspondingly.

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

Statistics. Statistical analysis was carried out using the
computer program SPSS (version 20.0). The research
materials were statistically processed using the methods
of parametric and nonparametric analysis. With a normal
distribution of variables, the Kolmogorov-Smirnov test
was applied. With a normal distribution quantitative vari-
ables are represented by average values and their stan-
dard deviations (M+SD), while with an abnormal one - in
the form of median and interquartile range (Me(IQR)). In
descriptive statistics, when comparing quantitative vari-
ables, the Student’s t-test and the Mann—Whitney U—test
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were used for independent samples.

Spearman correlation analysis (Rho) was used to deter-
mine the correlation between the two quantitative indi-
cators.

Results

The average age of the subjects was 46 (12) in the first
group, and 53 (12) in the control group. It should be not-
ed that the groups of men differed in age. The average
age of men in the main group is younger than the control
one. In this case the increase in BMI in a young age is
explained by the influence of hypogonadism. During the
observations, a decrease in total testosterone and an in-
crease in hip volume and weight were naturally indictat-
ed in regard with BMI. The higher the BMI, the more pro-
nounced the problems with erectile dysfunction, with sta-
tistical significance (Rho = -0.560, p<0.01).

The level of SHBG negatively correlates with the level of
BMI (Rho = - 0.218, p<0.01), the higher the BMI, the low-
er the level of SHBG, which undoubtedly affects the level
of total testosterone. SHBG correlates well with total tes-

tosterone (Rho = 0.266, P <0.01). The level of total tes-
tosterone in the blood serum decreased in men in direct
dependence on SHBG, which was consistent with the bi-
ological role of SHBG as the main protein binding sex
hormones. Free testosterone had no differences in both
groups, likely this was due to a compensatory decrease
in total testosterone and SHBG. There was a correla-
tion between SHBG and free testosterone (Rho=-0.422,
p<0.01),( Figure 1).

Biologically active testosterone was lower in the over-
weight group. This fact may be explained by a decrease
in albumin against the background of excess weight. Sta-
tistical significance (Rho= 0.196, p<0.01).

In the analysis of lipid metabolism in overweight patients,
triglycerides and LDL increased inversely proportional to
the decrease in SHBG. A statistically significant intercon-
nection between LDL and SHBG was revealed (Rho= -
0.197, p<0.001). HDL in parallel with SHBG decreased
with excess weight, without statistical significance.

Table 1 — Group characteristics

Group 1 Group 2
Parameters p
From 25- 29,9 kg/m2 Up to 25 kkg/m2
Age 46(12) (34-65) 53(12) (37-65) <0,001*
BMI 29,3+ 0,9 23,6+1,15 <0,001**
o 106 (11,50) 90(7,0) <0,001*
Walst size 81- 110 93- 121
. 56 (6,0) 50 (3,0) <0,001*
Hip volume 47- 61 42-56
IIEF-5 26,4125 22,7+4,3 0,2**
Note:
* — U-Mann-Whitney U test, Me(IQR) (median (midspread)), min and max scores;
** — t-Student’s test, M+SD (average+ standard deviation)
Table 2 - Indicators of androgen status
: Group 1 Group 2
Indicators p
from 25-29,9 kg/m2 Up to 25 kg/m2
9,4 (2,14) 12,6(3,00) <0,001*
Total testosterone 5.01- 12,75 8.42- 18,40
23,0(20,05) 34,1(18,5) <0,001*
S 10,80- 43,2 10,80- 82,80
43,2(3,9) 45(4,98) 0,001*
Albumen 28,70- 51,40 21,40- 52-40
Luteinizing hormone 20 () Stk () Lo
9 (1,64-12,03) (1,64-10,44)
0,213 0,21 0,032*
Free testosterone (nMI/L,) 0,2(0,07) 0,2(0,09)
. . 4,99 5,14 0,361*
Bioactive testosterone (nM/L) 5,3(1,89) 5,3(1,8)

Note:

* — Mann-Whitney U test, Me(IQR) (median (midspread)), min and max scores;
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Discussion

The clinical picture of androgen deficiency is determined
by the level of testosterone. It circulates in the blood in
three states: free testosterone (2%, not bound to transport
proteins), weakly bound (38%, reversibly bound to albu-
min) and bound (60%, strongly bound to SHBG).

A feature of SHBG is its high affinity of binding to testos-
terone. SHBG is a homodimeric glycoprotein, and both of
its monomers can bind sex steroids [19]. SHBG is secret-
ed in the liver. It has a high affinity with testosterone and is
an important determinant of the distribution of circulating
testosterone in the blood [20]. Testosterone has a weak
affinity with albumin, which allows it to easily cleave (dis-
sociate) in tissue capillaries and be effectively accessible
for biological activity [21]. The fractions of free unbound
testosterone and weakly albumin-bound testosterone in
circulation exhibit biological activity to target tissues, and
these two fractions together have become known as bio-
available testosterone. It is obvious that the concentra-
tion of albumin affects the concentration of the fraction of
free and bioavailable testosterone.

As a consequence all testosterone that is not associated
with SHBG is considered biologically available to tissues,
and therefore bioavailable testosterone may be a better
marker of testosterone bioactivity than total testosterone
[19]. Total testosterone associated with SHBG is not bio-
available to all target tissues and is directly influenced by
the concentration of SHBG.

When overweight, a decrease in total testosterone is pri-
marily interpreted as a reflection of an obesity-related de-
crease in its circulating carrier protein SHBG.

We consider SHBG as a sequester of hormones to con-
trol their bioavailability. Therefore, a change in the level
of SHBG synthesis can significantly affect the androgen-
ic status. In publications of recent years, there are two
opposite statements regarding the level of SHBG in hy-
pogonadism

Thus, with an increase in calendar age, the level of SHBG
increases, which leads to a decrease in the free fraction
of testosterone, while maintaining the normal level of to-
tal testosterone. With obesity, the concentration of SHBG
decreases [23]. The results of our study prove the valid-
ity of both statements, considering the negative correla-
tion of SHBG with BMI and positive with age. In the first
group with an increased BMI, a decrease in the concen-
tration of SHBG was observed (23.0 (20.05)). In the sec-
ond group with normal BMI, an increase in the level of
SHBG was observed (34.1 (18.5)). In both cases, there
is a decrease in the concentration of total testosterone
(9.4 (2.14) and 11.3 (3.13)).

The mechanism by which obesity is associated with a re-
duced level of SHBG remains disputable, it is possible to
suppress the synthesis of SHBG in the liver by increased
concentrations of insulin [24] which indicates the negative
effects of high insulin levels on the production of SHBG
in the liver. Accordingly, SHBG is a good indicator of met-
abolic dysregulation and potential hypogonadism [25].

Decrease in the level of SHBG with an increase in BMI
may be a predictor of the development of obesity and di-
abetes mellitus [26] in combination with a decrease in to-
tal testosterone.

With weight gain, the concentration of total testosterone
and SHBG is largely associated with abdominal obesi-
ty and high triglyceride concentrations [15]. Although the
exact mechanisms of association remain debatable, it is
possible that low testosterone increases lipoprotein lipase
activity by inhibiting lipid uptake, which contributes to the
accumulation of visceral adipose tissue. The adipose tis-
sue itself, as the endocrine organ, has a complex struc-
ture, in which adipocytes exhibit hormonal and metabol-
ic activity. Visceral obesity enhances the delivery of free
fatty acids to the liver, leading to a decrease in hepatic in-
sulin clearance and a further increase in the concentra-
tion of circulating insulin, which leads to hyperinsulinemia
[27]. Free fatty acids lead to increased synthesis and se-
cretion of small lipoprotein particles of very low density. At
the same time, an increase in the level of very low-density
lipoproteins leads to clinical hypertriglyceridem

Our research revealed an inverse correlation between low
levels of SHBG and high levels of triglycerides and LDL,
and a direct relationship with HDL levels.

We are unaware of whether SHBG is just a marker of dys-
metabolism or it plays a causal role in the pathophysiol-
ogy of metabolic disorders such as diabetes and meta-
bolic syndrome.

These observations confirm the need to measure SHBG
in the clinical evaluation of men with suspected hypogo-
nadism against the background of overweight and obesity.
The age-related decrease in total testosterone, accord-
ing to the feedback mechanism, leads to an increase in
luteinizing hormone. The LH level can provide informa-
tion about the functional status of the gonads. Our data
show that this theory works in men with normal weight. In
the presence of excess weight, there is a decrease in lu-
teinizing hormone. The aromatase activity of excess adi-
pose tissue converts testosterone into estradiol. Estradi-
ol has a depressing effect on LH and inhibits the secre-
tion of gonadotropin releasing hormone [29]. Ultimately,
this is manifested by a decrease in the level of testoster-
one in the blood [30].

Summarizing the results of our study, we state that SHBG
value is underestimated by urologists in the treatment of
older men with hypogonadism against the background
of overweight. The values of SHBG can be diametrically
opposite. In older men with normal weight the concentra-
tion of SHBG increases, while in men with obesity it de-
creases. When interpreting the results, it is impossible to
exclude the factor of polymorphism of the SHBG protein,
which even at normal concentrations may be functionally
untenable. Not only a decrease in the level of SHBG as
a depot of testosterone, but also a decrease in testoster-
one secretion and a deficiency of the bioavailable frac-
tion can cause hypogonadism in older men. Most formu-
las for calculating the bioavailable fraction of testosterone
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have errors, which should be taken into account by clini-
cians when diagnosing age-related hypogonadism. In ad-
dition, the calculation method does not take into account
the rate of dissociation of testosterone from the connec-
tion with albumin, as well as the sensitivity of androgen
receptors. Reliable analyses are not always available to
practicing clinicians, given the complexity of their imple-
mentation and high cost. Although the calculated figures
for free testosterone are not supported with solid biolog-
ical basis, they are quite suitable for applying in andro-
logical practice.

Therefore, the procedures of informed clinical decisions
require algorithms based on available laboratory methods
and clinical manifestations of hypogonadism. Taking into
accout the fact that testosterone deficiency itself in older
men can occur under the guise of many somatic diseas-
es, such steps will reduce the risk of misclassification of
the disease and optimize clinical decision-making in the
treatment of androgen disorders in older men against the
background of overweight and obesity.

Conclusion. When overweight, a decrease in the level
of SHBG as a depot of testosterone, and in testosterone
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Figure 1 - Graphs of the correlation of SHBG and testosterone fraction. A: SHBG and total
testosterone. B: SHBG and free testosterone. C: SHBG and bioavailable testosterone

Table 3 - Lipid Metabolism Indicators

: Group 1 Group 2
Indicators p
From 25- 29,9 kg/m2 Up to 25 kg/m2
i , 2,5(1,83) 1,7(1,22) <0,001*
Triglycerides 0,53- 10,80 0,87- 7,44
LDL 3,9(x0,6) 3,2(x0,6) <0,001**
2,0- 5,59 2,79- 5,62
HDL 1,0(0,27) 1,2(0,63) 0,384*
0,62- 9,64 0,78- 9,05
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secretion, as well a bioavailable fraction deficiency caus-  tance in overweight. The calculated figures of free testos-
es hypogonadism in older men. A decrease in the level of  terone, in spite of having no solid biological basis, might
SHBG is associated with the development of insulin resis-  be applicable in andrological practice.
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ABTopnapabIiH yneci. bapnbik aBToprnap ocbl MakanaHbl xasyfa TeH Aapexene KaTbICTbl.

Mypaenep KakTbIiFbICbl — MAMiMAENTEH XOK,.

Byn matepuan 6acka 6aceinbimaapaa xxapusnay yiiH 6ypbiH ManimaenvereH xsHe 6acka 6acbinbiMaapablH kapayblHa YCbIHbITMaraH.
Ocbl XXyMBbICTbI XYPridy Ke3iHAe CbIpTKbl YMbiMAAp MEH MeaALMHanbIK eKingikTepaiH kapXblnanablpybl XXacarnfaH oK.

Kapxbinanablpy xyprisinveai.

Bknapg aBTopoB. Bce aBTOpbI NpMHMManM paBHOCUIIbHOE y4acTue Npu HanucaHnm AaHHOW CTaTbi.

KoHdonukT HTEepecoB — He 3asBneH.

[anHbIn MaTepuan He Gbin 3asBreH paHee, Ana nyénukaummn B ApyrMx U3AAHUSX U HE HAXOAUTCA Ha PacCMOTPEHUW APYrUMW n3gaTenb-
cTBaMW.

Mpw npoBeaeHun gaHHon paboTbl He BbINo PUHAHCMPOBaHMSA CTOPOHHVMU OpraHM3auaMyM U MeAULMHCKMMW NpeacTaBUTENbCTBAMM.
®durHaHCMpOBaHWe — He NPOBOAMIIOCH.
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