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Abstract:-_Objectives: This study was done to evaluate fetuin-A and bone mineral density in female patients with
type 2 diabetes mellitus. Background: In clinical practice, the fetuin-A, which is a serum protein produced by the
liver and promotes bone mineralization, is an independent risk factor for type 2 diabetes, whilst type II diabetes is
associated with an increased incidence of osteoporosis or fractures. Patients and methods: - seventy
postmenopausal female patients with type II diabetes and thirty postmenopausal female as control. In this study
measurement Fetuin-A together with metabolic parameters and DXA in wrist, hip and spine, bone alkaline
phosphatase (ALP), CBC and measured blood glucose level (FBS, PP2Hand HBAIc)was determined in all
participants. Results: - Fetuin-A levels highly significant (p-value < 0.001 between female diabetic and non-
diabetic subjects, Also we found negative correlation between fetuin-A and DEXA scan in spine. osteoporosis
represents 12.9% in spine area and 7.2% in hip and wrist areas in diabetic patients. While osteopenia were found in
58.5%, 57.1%, and 37.1% in diabetic patients in spine, wrist, and hip respectively prevalence of osteoporosis higher
in diabetic patients than non-diabetic. Conclusion: - Fetuin-A level inversely correlation with BMD in
postmenopausal women with type II diabetes.
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1.Introduction: levels relate to parameters of bone metabolism in type
Diabetes mellitus is a disease characterized by 2 diabetes. ©
hyperglycemia resulting from defects in insulin Fetuin-A, which is also known as alpha2-
secretion, insulin action, or both. The chronic Heremans-Schmid glycoprotein (AHSG), is a bone
hyperglycemia of diabetes is associated with long-term regulatory protein synthesized in the liver. It is a
damage, dysfunction and failure of different organs, prominent serum glycoprotein as well as a major no
especially the eyes, kidneys, nerves, heart, and blood collagenous component of mineralized bone in
vessels. V) mammals. In vitro, fetuin-A can inhibit or stimulate
Osteoporosis (OP) is a painless weakening of osteogenesis, depending on its concentrations.”
the bones that constitutes an enormous socioeconomic Recent studies have associated high levels of
crisis, with a harmful impact on morbidity and fetuin-A with an increased risk of incidence of type 2
mortality,>? It leads to increased skeletal fragility and diabetes, ® insulin resistance and metabolic syndrome.
micro architectural deterioration of bone tissue, causing @
a decrease in bone mineral density (BMD), bone The present study aimed to evaluate if there is
quality, and strength. a relation between the level of Fetuin A and the

After menopause, because there is a lack of presence of type 2 diabetes mellitus and osteoporosis or
ovarian function and estrogen, the activity of both.
osteoclasts and the pace of bone destruction increases,

which will result in 25-30% destruction in bone mass 2.Patients and methods:-

during a 5-10 years period.® The study was carried out in Menoufia
Fetuin-A, which is a serum protein produced University Hospital during the period from July 2012

by the liver and promotes bone mineralization, is an to July 2013. Seventy postmenopausal female patients

independent risk factor for type 2 diabetes, whilst type with type 2 DM were selected for this cross-section

2 diabetes is associated with an increased incidence of study from the outpatient clinic, of Internal Medicine

osteoporosis or fractures. It is not known how fetuin-A
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and Physical Medicine departments. Their ages {50-
70years}.
They were classified into:-Control group consist of 30
healthy post-menopausal female and patients group
consist of 70 post- menopausal female with type 2
diabetes.

The following patients were excluded from
this study ;patients with impairment renal function,
cardiac or pulmonary diseases, impaired hepatic
function, Patients received anti-osteoporotic drugs or
calcium supplements...etc.), Patients with abnormal
thyroid and parathyroid function and Patients with
history of old fracture.

After approval of the local ethical committee
and informed consent from each one, patients who
were selected scheduled to undergo a sheet was taken
to all patients subjected.

Venous blood samples were taken after fasting
for 10-12 hours, 2 ml of venous blood were transferred
to EDETA tubes for Complete blood picture measured
by Pentra — 80 automated blood counter. (ABX—
France —Rue du Caducee-Paris Euromedecine-BP-
7290.34184 Montpellier-Cedex 4.) and for quantitative
colorimetric determination of glycated hemoglobin”

The rest of venous blood was transferred
slowly into a plain tube, allowed to clot, and then
centrifuged for ten minutes. The clear supernatant was
separated in several aliquots, kept frozen at -20 °C, till
analysis of Fasting and post prandial blood sugar, Liver
enzymes (ALT-AST) and albumin, Renal function tests
(blood urea and serum creatinine), Serum Alkaline
phosphatase on autoanalyzer SYNCHRON CX5
(Beckman Inst, USA).

Quantitative measurement of human Fetuin-A
(ng/ml) by ELISA techniques . The assay utilizes the
two site “sandwich” technique with two selected

polyclonal antibodies that bind to different epitopes of
human Fetuin-A. "

The diagnosis of Osteoporosis was established
by lumbar spinal, hip and wrist BMD measurements
using DXA according to World Health Organization
diagnostic criteria:-

The T score: - Normal (0 to —0.99), Osteopenia (-1 to —
2.49), Osteoporosis < -2.5 (egg, —3.0, —4.0; remember
that these are negative numbers), Severe or established
osteoporosis < —2.5with a fragility fracture.
Statistical analysis of the collected data:-

Data were collected, tabulated, statistically
analyzed by computer using SPSS version 16.

The quantitative data were expressed as mean
and standard deviation (Mean +SD). The qualitative
data were expressed as number and percentage and
analyzed by the chi-square test (x’) and the student's t
test for the normally distributed variables and for the
none normally distributed variables. The student t-test
for comparison between two means. All these tests
were used as tests of significance at p<0.05 level.

3.Results:-

The present study was carried out 70 post-
menopausal female patients with type II diabetes
mellitus and 30 apparently healthy post-menopausal
females as a control group.

Demographical characteristics of the two
groups were similar including age and postmenopausal.
Period while there is a significant increase in fasting
and postprandial blood glucose level, HBAlc and ALP
level in patients group when compared to control. Also,
serum fetuin-A levels were found to be significantly
higher in the diabetic group (304.94 + 21.85 ng/ml)
than in the control group (109.21 + 7.94 ng/ml) (P <
0.001) (Table 1).

Table 1:- The comparison between patients and controls regarding different parameters.

Parameter Patlents Controls T test P Value
No= 70 No= 30

Age (years) 57.95+5.69 56.06+4.68 >0.05

Disease duration (years) 10.8£549 - Y- Y-
Postmenopausal period (years) 8.44+6.05 9.06+5.84 0.721 >0.05

Fasting blood glucose (mg/dl) 173.42446.17 { 96.9+£9.12 8.94 <0.001
Postprandial blood glucose (mg/dl) 293.13£79.67 J| 123.6+£8.24 7.31 <0.001
HBA1c% 9.71342.32 6.13£3.94 6.27 <0.001
ALP ( IU/L) 114.67+33.86 || 51.2+23.12 6.41 <0.001
fetuin A (ng/ml) 304.94+21.85 §J| 109.21£7.94 § 7.31 <0.001
DXA T-score -2.09+1.62 -1.71+1.19 0.689 >0.05

Spine

Hip -1.1241.40 -0.29+1.17 2.06 >0.05

Wrist -1.7241.39 -1.28+1.12 1.55 >0.05
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Additionally a  significant  negatively In this study, osteoporosis represents 12.9% in spine
correlated between FBS and BMD of hip area (<0.05) area and 7.2% in hip and wrist areas in diabetic
(Table 2) and between 2hpp and HBAlc with BMD of patients. While osteopenia were found in 58.5%,
spine area in diabetic group (<0.05) (Tables 3, 4), Also, 57.1%, and 37.1% in diabetic patients in spine, wrist,
there was a significant negative correlation between and hip respectively (Table 6).
fetuin-A levels and BMD of lumbar spine (r = -0.314)

(P =<0.05) in the diabetic group (Table 5).

Table (2):-the correlation between fasting blood glucose level and different parameters in patients group.

earson’s correlation Coefficient “r - value Significance
P ’ lation Coeffi tr” P- value Signifi

Age (years) -0.022 > (.05
Disease duration (years) 0.218 > (.05
Postmenopausal period (years) 0.127 >0.05
Postprandial blood glucose (mg/dl) 0.655 <0.001
HBA1c% 0.569 <0.001
ALP (IU/L) 0.347 <0.05
fetuin A (ng/ml) 0.098 > 0.05
DXA T-score -0.159 >0.05
Spine

Hip -0.356 <0.05
Wrist -0.078 >0.05

Table 3:-the Correlation between 2hours post prandial blood glucose level and different parameters in patients group.

Pearson’s correlation Coefficient “r” P value Significance

Age (years) -0.051 > (.05
Disease duration (years) 0.207 >0.05
Postmenopausal period (years) 0.048 > (.05
Fasting blood glucose (mg/dl) 0.655 <0.001
HBA1c% 0.803 <0.001
ALP (IU/L) 0.340 <0.05
fetuin A (ng/ml) 0.099 > 0.05
DXA T-score -0.361 <0.05
Spine

Hip -0.257 > 0.05
Wrist 0.120 >0.05

Table 4:-the correlation between glycated hemoglobin and different parameters in patients group.

HBAIc%
Pearson’s correlation Coefficient “r” P value significant

Age (years) -0.69 > (.05
Disease duration (years) 0.237 >0.05
Postmenopausal period (years) 0.081 >0.05
Fasting blood glucose (mg/dl) 0.569 <0.001
Postprandial blood glucose (mg/dl) 0.803 <0.001
ALP (IU/L) 0.308 <0.05
fetuin A (ng/ml) 0.071 >0.05
DXA T-score -0.365 <0.05
Spine

hip -0.254 >0.05
Wrist -0.056 >0.05

17



Nature and Science 2014;12(9) http://www.sciencepub.net/nature

TableS:-the correlation between fetuin-A level and different parameters in the two studied groups.

Fetuin-A(ng)

Pearson’s P- value Pearson’s P- value
correlation significant correlation Significant
coefficient coefficient
@ @
Age (years) 0.004 > 0.05 -0.431 > 0.05
Disease duration (years) 0.326 <0.05 0.123 > (.05
Postmenopausal period (years) 0.037 > 0.05 -0.207 > 0.05
Fasting blood glucose (mg/dl) 0.098 > (.05 0.123 > (.05
Postprandial ~ blood  glucose j| 0.099 >0.05 0.140 >0.05
(mg/dl)
HBA1c% 0.071 >(.05 -0.043 > (.05
ALP (IU/L) 0.206 >(.05 -0.166 >0.05
DXA T-score -0.314 <0.05 -0.059 > 0.05
Spine
Hip -0.053 >(.05 0.149 > (.05
Wrist 0.003 >(.05 0.291 > (.05

Table 6:-Number and

Parameter

percentage of subjects with normal and abnormal BMD evaluated by DXA scan.

Patients Control P value
No=70 N0—30 square
I A TR .

DXA spin T

Normal 20 28.6 06 20 5.71 >0.05
Osteopenia 41 58.5 15 50

Osteoporosis 09 12.9 09 30

DXA hip T >0.05
Normal 39 55.7 21 70 3.44

Osteopenia 26 37.1 09 30

Osteoporosis 05 07.2 00 00

DXA wrist T

Normal 25 35.7 11 36.7 2.129 >0.05
Osteopenia 40 57.1 18 60

Osteoporosis 05 07.2 01 03.3

4.Discussion: associated costs continue to increase, particularly

Rates of diabetes have increased markedly 13

over the last 50 years. in 2010 there are approximately
285 million people with the disease compared to
around 30 million in 1985. Long-term complications
from high blood sugar can include heart disease, stroke,
diabetic retinopathy and nephropathy. "?In addition,

among the elderly.

Fetuin-A is shown to act as an endogenous
inhibitor of the insulin receptor tyrosine kinase in liver
and skeletal muscle, resulting in IR in these target
tissues. In several epidemiological studies, higher
serum fetuin-A levels are associated with IR, metabolic

DM has been found to be associated with metabolic
bone diseases, osteoporosis and low-impact fractures,
as well as other bone-related events including falls in
geriatric patients."? Osteoporosis is a widespread
metabolic bone disease characterized by decreased
bone mass and poor bone quality. It leads to an
increased frequency of fractures of the hip, spine, and
wrist. 'Y Type 2 diabetes mellitus and osteoporosis are
two chronic conditions whose prevalence and

18

syndrome (MS) and Type 2 DM. "“Fetuin-A supports
bone mineralization, the relationship between it and
BMD has not been clearly understood.""”

This study was aimed to evaluate the serum
fetuin-A levels and bone mineral density in elderly
female patients with type 2 diabetes mellitus and their
relation with each other.This study revealed that after
adjusting for age, sex, length of menopause and BMI,
type II diabetes cannot be considered as a risk factor
for osteoporosis, although in diabetic patients,
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metabolic control of diabetes was related to bone
density in diabetic patients.

In this study we found no difference in BMD between
patient and control groups while glycemic parameters
were found to be correlated with BMD as following;
FBS was significantly negatively correlated with BMD
in hip area while 2hpp and HBA1c were significantly
negatively correlated with BMD in spinal area
measured by T-score in DXA scan.

These result were similar to the study
conducted on 40 diabetic and 40 healthy post-
menopausal women matched in terms of age, length of
post-menopausal period and body mass index . They
evaluated BMD in three sites (spine, hip, and wrist)
with DXA and found no significant difference in BMD
between diabetic and non-diabetic women, although
they found HBAlc to be in a significant relationship
with lumber spin BMD in diabetic women. They
explain their finding by the presence of hypercalciuria
following hyperglucosuria in poorly controlled diabetic
patients which eventually a cause for bone loss. '*

Also two other studies found significant
relationship between hip BMD and HBAlc in diabetic
patients. *2”Older women with DM was found to be
more rapid bone loss than those without DM at the hip,
spine, and calcaneus areas, but not the radius area.
@Dwhile another two studies found no relationship
between BMD and HBA I ¢ in diabetic patients. ***”

Another study done in Saudi Arabia found
that the frequency of osteoporosis in diabetic
g%stmenopausal women was higher than normal group.

In contraindicated to this study one study
found BMD in diabetic patients to be significantly
higher than non-diabetic subjects. Also HBAlc in their
study were found to be positively associated with
higher BMD in diabetic patients. >’

On contrary to the present study, a study done
by Saeed et al. shown that postmenopausal women
with type II Diabetes Mellitus apparently have higher
BMD and slow bone turnover when compared with
matched controls. However, the difference in BMD
between the two groups became non-significant after
adjusting for the effect of BMIL. ?¢ Patients with type II
DM display an increased fracture risk despite a higher
BMD, which is mainly attributable to the increased risk
of falling. *”

One study found that type II diabetic patients
have significantly lower T- score value and more
frequency of osteoporosis than healthy post-
menopausal women. Also they found a positive
correlation between HBA1c and BMD in hip area but
not spinal area. **

In the present study fetuin-A level found to be
significantly higher in diabetic group than non-diabetic
group. Also another studies found that women with

19

impaired glucose tolerance had elevated fetuin-A levels
compared with women with normal glucose tolerance.
They concluded that higher fetuin-A concentrations
were independently associated with an increased risk of
developing type 2 diabetes in older women but were
not related to diabetes risk in older men. ****

In contrast, a pervious study found no
significant difference in fetuin-A level between
diabetic and non-diabetic groups. ©"

Also in a prospective study performed among
women aged 53- 79 years a positive association
between plasma fetuin-A and risk of type II diabetes
was found, which was independent of liver enzymes
and of other established risk factors for diabetes. “”In
one study found that plasma fetuin-A level to be
positively associated with diabetes risk after adjustment
for age. @ Another study conducted on 80 patients
with type II diabetes [40 men and 40 women matched
for age, body mass index (BMI) and time since
diagnosis of diabetes]. They conducted an independent
association of fetuin-A levels with markers of bone
turnover in male and female patients with type II
diabetes.

In the present fetuin-A found to be negatively
correlated with BMD in diabetic patients in spinal area.
Up to our knowledge no other studies discussed such
relationship between fetuin-A and BMD in type II
diabetes mellitus, while some investigators discuss the
relationship between fetuin-A and BMD in healthy
postmenopausal women they conducted their study on
90 participants divided into three groups including 30
patients in each group. Group | consisted of patients
who were newly diagnosed with postmenopausal
osteoporosis, group 2 consisted of patients who were
previously diagnosed with postmenopausal
osteoporosis and received treatment, and the control
group consisted of healthy volunteers with normal
postmenopausal BMD values, they found that
significant positive relationship between serum fetuin-
A levels and BMD scores in spine and hip areas. Also
they found that serum fetuin-A level was lower in
patients with postmenopausal osteoporosis compared to
control group. And concluded fetuin-A a marker for
bone mineralization, can be used as a biomarker in the

diagnosis and treatment of  postmenopausal
osteoporosis. **
Also study investigated the relationship

between serum fetuin-A level and BMD. In 3075 older
persons (70-79years) and conclude that higher fetuin-A
levels are independently associated with higher BMD
among well-functioning community-dwelling older
women but not older men. ©> The relationships
between serum fetuin-A  concentration, serum
lactoferrin concentration, and bone density in elderly
women, and found a significant association between
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serum fetuin-A level and bone mass and bone markers
in elderly women. %

In this study, there was highly significant
increase of ALP in diabetic compared to non-diabetic
post-menopausal women in agreement with this Meena
et al. found a highly significant difference of ALP
between diabetic and non-diabetic post-menopausal
women. ©7

Also in the present study no significant
correlation between ALP and BMD were found, while
another study found that the alkaline phosphatase
levels showed a negative correlation with BMD at all
sites in women with type 2 diabetes mellitus. ©*

Conclusions: -In conclusion, the present study found
that type II diabetes cannot be considered as a risk
factor for osteoporosis; while glycemic parameters
(FBS, 2hpp and HBAlc) and serum Fetuin A levels
were correlated with BMD, decision making for
diagnosis and treatment of osteoporosis should be
individualized and based on glycemic control and
fetuin A level.
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