DOI 10.18699/BGRS/SB-2020-268

Bone remodeling in men with type 2 diabetes:
1s 1t just the same thing as in women?
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Abstract — Background and aim: The mechanisms of
reducing the bone mineral density (BMD) in men with type 2
diabetes are poorly understood. The aim of our study was to
determine the relationships between the markers of bone
remodeling and BMD in men with type 2 diabetes.

Materials and Methods: The study included 59 men with
type 2 diabetes, from 50 to 75 years of age. BMD and T-score
were determined by dual-energy X-ray absorptiometry. A
serum levels of parathyroid hormone (PTH), free testosterone,
osteocalcin, osteoprotegerin, sclerostin, and urinary excretion of
C-terminal telopeptides of type I collagen (CTX-I) were
determined by ELISA. Control group comprised of 21 healthy
subjects with normal BMD, matched by sex and age.

Results: A reduced BMD was revealed in 29 patients,
including 4 individuals with osteoporosis and 25 subjects with
osteopenia. The levels of osteocalcin were decreased and the
levels of osteoprotegerin and sclerostin were increased in
observed diabetic subjects as compared to control (p=0.02,
p<0.001 and p=0.02 respectively). The excretion of CTX-1 was
reduced in patients with diabetes (p<0.001). There were no
differences in PTH and free testosterone concentrations between
control and diabetic subjects. In stepwise multivariate
regression analysis, sclerostin was the most significant predictor
for lumbar spine T-score (B=0.496, R*=0.23, p=0.00007), the
level of PTH influenced the femoral neck T-score (f=-0.29,
R2=0.26, p=0.005).

Conclusions: The obtained results suggest that the bone
remodeling in men with type 2 diabetes is reduced due to the
inhibition of osteoblastogenesis and decrease in the bone
formation and resorption.
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Introduction

A decrease in bone mineral density (BMD) is observed in
more than 20% of patients with type 2 diabetes [1,2]. The
previous studies assessed the risk factors for postmenopausal
osteoporosis in diabetic subjects mainly [3], while the
mechanisms for reducing BMD in men with type 2 diabetes
are poorly understood. As compared to women, osteoporosis
in men is less common, but mortality in the first year after a
hip fracture in men is 51% higher [4]. A disturbance of bone
remodeling plays an important role in pathogenesis of decline
BMD in patients with type 2 diabetes [5-7]. In
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postmenopausal women with type 2 diabetes, osteoporosis is
associated with decrease in bone formation and acceleration
of bone resorption [8]. Thus, the aim of our study was to
determine the relationships between the markers of bone
remodeling and BMD in men with type 2 diabetes.

Matherials and methods

This cross-sectional observational study was included 59
men with type 2 diabetes, from 50 to 75 years of age (median
63 years). The duration of diabetes was at least 1 year (median
12 years). Patients with known risk factors for secondary
osteoporosis and those taking medications that affect the bone
remodeling, were not included. Control group comprised of
21 healthy subjects with normal BMD, matched by sex and
age.

Dual-energy X-ray absorptiometry was applied for BMD
assessment (“Lunar Prodigy” densitometer, GE, USA4). The
BMD and lumbar spine T-score (L1-L4), proximal and
femoral neck, and radius of non-dominant forearm were
estimated.

The serum levels of parathyroid hormone (PTH), a bone
turnover marker, osteocalcin, a marker of bone formation,
osteoprotegerin and sclerostin, markers of bone metabolism,
and free testosterone were assessed by ELISA. Urinary
concentrations of C-terminal telopeptides of type I collagen
(CTX-I), a bone resorption marker, was assessed by ELISA
and adjusted to urinary creatinine levels.

Statistical data processing was performed using the
STATISTICA software package (StatSoft.Inc, USA).

Results

Most of the patients were obese (n=31) or overweight
(n=22). Hypoglycemic therapy included metformin (n=46),
insulin (n=36), sulfonylurea (n=17), DPP-4 inhibitors (n=8),
and SGLT2 inhibitors (n=8), mostly in combinations. The
mean levels of HbAlc was 8.2 (7.2; 9.1)%. The estimated
glomerular filtration rate (¢GFR) was 71 (64; 86) ml/min/1.73
m?; patients with eGFR less than 30 ml/min/1.73 m? were not
included.

Based on the T-score, patients were divided into groups
with normal BMD (n=30) and reduced BMD (n=29,
including 25 subjects with osteopenia and 4 individuals with
osteoporosis). Patients with reduction in BMD were older as
compared to those without (p=0.04). There were no



differences between the groups in body mass index and
eGFR.

The parameters of bone remodeling are summarized in
Table 1. The levels of osteocalcin were decreased and the
levels of osteoprotegerin and sclerostin were increased in
observed diabetic subjects as compared to control (p=0.02,
p<0.001 and p=0.02 respectively). The excretion of CTX-1
was reduced in patients with diabetes (p<0.001). No
differences in PTH and free testosterone concentrations were
revealed. There were no significant differences in bone
remodeling markers between patients with normal and
reduced BMD.

TABLE 1. CONCENTRATIONS OF MARKERS OF BONE
REMODELING IN MEN WITH TYPE 2 DIABETES

with osteoproteregin levels (r=0.36, p=0.005). We found no
significant correlations between HbAlc and studied markers
of bone remodeling.

In stepwise multivariate regression analysis, sclerostin
was the most significant predictor for lumbar spine T-score
(B=0.496, R?=0.23, p=0.00007), the level of PTH influenced
the femoral neck T-score (p=-0.29, R?>=0.26, p=0.005).

Conclusion

The obtained results results suggest that the bone
remodeling in men with type 2 diabetes is reduced due to the
inhibition of osteoblastogenesis and decrease in the bone
formation and resorption.
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