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DIAGNOSIS OF HYPOGONADISM IN MEN WITH TYPE 2 DIABETES MELLITUS

d - http://dx.doi.org/10.5281/zenodo.12107283

ABSTRACT
Hypogonadism is characterized by a decrease in the quantity of testosterone, a steroid
hormone, in men, along with the manifestation of hypogonadism symptoms. Currently, among men
diagnosed with type 2 diabetes mellitus, the prevalence of hypogonadism is increasing. Moreover,
the correlation between hypogonadism syndrome and inadequate carbohydrate metabolism control in
patients with type 2 diabetes mellitus, as well as its association with obesity, has been emphasized by
numerous international studies.
Key words: testosterone, patient, hormone

Muminova S.U.,

Nasirova X.K.,
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2-TUR QANDLI DIABET BILAN KASALLANGAN ERKAKLAR ORASIDA
GIPOGONADIZMNI ERTA DIAGNOSTIKASI

ANNOTATSIYA

Gipogonadizm bu erkaklarda steroid gormoni hisoblanadigan testosteron miqdorining

kamayishi va gipogonadizm simptomlarining paydo bo;lishi bilan birgalikda xarakterlanadi.Hozirgi

kunda gandli diabet 2-tur bilan kasallangan erkaklar orasida gipogonadizmning uchrash holati tobora

ortib bormogda.Hususan gipogonadizm sindromi ko’p hollarda gandli diabet 2- tur bilan kasallangan

bemorlar orasida uglevod almashuvi yetarlicha nazorat qilinmaganligi hamda semizlik bilan
bog’ligligi ko’plab dunyo miqyosidagi olimlari tomonida takidlanib kelmoqda.

Kalit so’zlar: testosteron, bemor, gormon
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PAHHAA TMATHOCTHUKA I'NITIOI'OHAU3MA Y MY KYUH C CAXAPHbIM
JAUABETOM 2 THUIIA.

AHHOTAIUA

['mnoronagusM - XapakTepus3yeTcs CHHKEHHEM YPOBHS TECTOCTEPOHA, KOTOPBIM SBIISETCS
CTEPOUIHBIM TOPMOHOM y MY>KYMH U IIOSIBJIEHUEM CUMIITOMOB I'MIIOrOHaIM3Ma. B HacTosee Bpems
y MYXYHMH CTpaJarlolluX caxapHbM JauaberoM 2 THUMa, HAOMIOJAeTCsl YBEIMYEHHUE YaCTOThI
runoronaguzMa. OcoOeHHO Ba)XKHBIM (PAaKTOPOM B PA3BUTUM T'MIIOIOHAIM3Ma CHHJIPOMA SIBISETCS
HEJ0CTAaTOYHBIA KOHTPOJIb YIJIEBOJIHOr0 OOMEHA y MallMeHTOB CTPAJAIOIINUX CaXapHbIM 1nabeTom 2
THUIIA, & TAKXKE CBSI3b C 0)KUPEHUEM MOATBEPIKIA€TCsl MHOTMMHU UCCIIEJOBAaHUSIMU B MacIITadax Mupa.

KuiroueBsble cj10Ba: TECTOCTEPOH, NALUEHT, TOPMOH

The prevalence of diabetes mellitus is not only increasing among the general population but is
also drawing attention due to its severe repercussions. Specifically, the International Diabetes
Federation has projected that by the year 2025, the number of individuals diagnosed with diabetes
mellitus will reach an estimated 438 million worldwide. Remarkably, this represents a significant
increase of 463 million individuals diagnosed with diabetes mellitus six years prior in 2019, indicating
a 95% increase in cases of type 2 diabetes. [3].

Over the past decade, the prevalence of blood diabetes and diabetic complications has been on
the rise in the United States, with a significant impact on the health of individuals, particularly men
aged 20 and above, who constitute nearly 40% of the overall affected population. The progression
from diabetic complications to diabetes itself accounts for 74% of cases. Among men aged 45 and
above, the diagnosis of hypogonadism accounts for approximately 38.7% of cases.[8] It is worth
emphasizing that the diagnosis of hypogonadism syndrome is increasing among men diagnosed with
type 2 diabetes. Testosterone, the primary androgen hormone, is produced at an average daily rate of
4-10 mg in the male body, with 95% being synthesized in the testes and 5% in the adrenal glands.
Testosterone contributes to the development of secondary sexual characteristics, libido, and the
maturation of male reproductive cells. Additionally, it plays a role in the activation of enzymes, bone
synthesis, and stimulation of erythropoiesis.[4].

It is worth noting that the diagnosis of hypogonadism syndrome is increasingly being made
among men diagnosed with type 2 diabetes. Specifically, in more than 20 scientific studies involving
over 2,900 men (including 850 with type 2 diabetes), it has been found that the total level of
testosterone among men diagnosed with type 2 diabetes is significantly lower by a ratio of 2.66
nmol/L. compared to healthy men without diabetes.[1]. Hypogonadism, in turn, further exacerbates
the symptoms of diabetes, potentially impacting the metabolic state, cardiovascular system,
musculoskeletal system, and psychological well-being of affected individuals.[7]. Although the exact
mechanisms linking testosterone, insulin resistance, and type 2 diabetes have not been fully
elucidated, there are hypotheses suggesting the influence of testosterone on insulin signaling
pathways.

Moreover, testosterone deficiency in men can lead to decreased muscle mass and reduced
muscle strength. Androgen deficiency may also contribute to the decline in bone mineral density and
increase the risk of osteoporosis in men. In addition, epidemiological studies have shown that men
diagnosed with diabetes mellitus often have lower levels of mineral markers in their bones, indicating
a higher prevalence of bone loss. [6].

Early diagnosis of hypogonadism is considered one of the primary tasks to address its
symptoms. In Russia, a series of studies conducted by a group of experts at the National Scientific
Research Center of Endocrinology focused on evaluating the reduction of testosterone and other
steroid hormones among men diagnosed with type 2 diabetes mellitus. From October 2021 to January
2022, a total of 347 men between the ages of 40 and 65 with type 2 diabetes mellitus were examined.
As a result, hypogonadism was detected in 69.5% of the participants. During this scientific research,
a comprehensive assessment was conducted, including physical examinations to evaluate the
condition of the sexual organs and mammary glands, as well as external genitalia. Additionally, the
levels of total testosterone, cortisol, cortisone, 21-deoxycortisol, 11-deoxycortisol, aldosterone,
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corticosterone, 11-deoxycorticosterone, pregnenolone, progesterone, 17-hydroxypregnenolone, 17-
hydroxyprogesterone, and androstenedione were measured in the blood. If the total testosterone level
in the blood was below 12.1 nmol/L, a diagnosis of hypogonadism was made. The results indicated
that hypogonadism is associated with a disruption in the negative feedback loop between the
hypothalamus, pituitary gland, and testicles. The reasons for this disruption can vary, including
impaired functioning of regulatory hormones affecting Leydig cell steroidogenesis. Consequently,
testicular steroidogenesis is reduced, while the synthesis of steroid hormones in the adrenal cortex
remains unaffected. This finding suggests that the adrenal cortex maintains its integrity in terms of
mineralocorticoid and glucocorticoid production. [5,9]. In a scientific study conducted in Russia, 487
men aged 40 and above, diagnosed with type 2 diabetes mellitus, were included. The patients were
divided into two major groups based on their total testosterone levels. The first group consisted of
217 men with hypogonadism (total testosterone level <12.1 nmol/L), while the second group
comprised 270 men with normotestosteronemia (total testosterone level >12.1 nmol/L). During the
research, it was found that 1.4% of men in the first group and 12.2% of men in the second group did
not exhibit obesity. It should be noted that higher degrees of obesity were more characteristic of the
second group. Additionally, it was observed that hypogonadism in men with type 2 diabetes mellitus
is associated with a deterioration in their lipid profile, including increased concentrations of
triglycerides and low-density lipoproteins. Overall, the study revealed that hypogonadism occurs in
44.6% of men with type 2 diabetes mellitus. [3].In another scientific investigation aiming to assess
the total testosterone levels in men with type 2 diabetes mellitus exhibiting varying degrees of
carbohydrate metabolism compensation, 100 men aged around 45 years, newly diagnosed with type
2 diabetes mellitus, were examined. The research was conducted from February 2021 to May 2021.
The participants were not included in the study as a control group, but rather to evaluate the impact
of any drug use affecting the androgen status of men. It is known that the levels of total testosterone
gradually decline in nearly all men after the age of 30. When the patients were analyzed based on
their levels of glycated hemoglobin (HbA1c), it was observed that testosterone levels and alterations
in testosterone did not significantly differ among men with HbAlc levels ranging from 6.5% to 9.9%.
However, in men with HbAlc levels of 10% and above, testosterone levels were moderately lower
and hypogonadism was significantly more prevalent. According to the study, 41% of the total 100
men with type 2 diabetes mellitus had hypogonadism [9].In a research conducted in India over a
period of two years, involving 200 men aged 30 to 60 with type 2 diabetes mellitus, it was reported
that 26% of the participants exhibited hypogonadism. Among them, 48.1% were classified as primary
hypogonadism, and 51.9% as secondary hypogonadism.

According to various scientific studies, the level of testosterone and the correlation between
visceral obesity play a significant role in the development of androgen deficiency in men with type 2
diabetes. In another study, involving 80 male patients with type 2 diabetes, the use of transdermal
testosterone in combination with dietary therapy for 9 months showed several indicators, such as
waist circumference. The HOMA-IR index and HbA1c levels were significantly reduced compared
to the control group (p<0.001, p<0.02, and p<0.004). Furthermore, during a 12-month-long scientific
research involving 55 men with both diabetes and hypogonadism, the administration of testosterone
undecanoate via intramuscular injection resulted in a significant decrease in the HOMA-IR index and
HbA1c levels[10].

In addition, androgen deficiency in men can lead to a decrease in muscle mass and an increase
in muscle weakness. In other words, androgen deficiency may also be a contributing factor to
osteoporosis in men. Furthermore, epidemiological studies have shown that men diagnosed with
diabetes often experience abnormalities in mineral markers in their bones, such as reduced bone
density and increased susceptibility to fractures.

According to the conclusion, there is an increasing prevalence of hypogonadism among men
with type 2 diabetes. Androgen deficiency not only exacerbates the symptoms of diabetes but also
has negative effects on the quality of life of affected individuals. Therefore, early diagnosis of
hypogonadism is considered one of the primary tasks in men with type 2 diabetes.
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