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Abstract

Background:Diabetes is associated with increased risk of fracture, although type 2 diabetes is often
characterized by normal or high bone mineral density (BMD). Thus, diabetes may be associated with a
reduction of bone strength that is not reflected in the measurement of BMD. The study aimed to measure and
asses the bone mass density in type 2 diabetic patients using DEXA scan densitometer.Methods:This case
control study were carried out on atotal number of ninty 90 participiants attending outpatient clinics of
endocrinology units of internal medicine department at Zagazig University Hospitals. Participants were divided
into two main groups: Group I: 30 healthy individual without diabetes mellitus “control group”. Group2: 60
type 2 diabetic patients “case group”. All subjects included in this study were subjected to the following: Full
history taking and clinical examination including assessment of BMI.Special investigations: measurments of
BMD using DEXA scan ;T score (the number of standard deviations above or below the mean for a healthy 30-
yrs-old adult of the same sex and ethinicity as the patient).Measured areal density in G/CM?..Results:there was
statistically significant difference between non-diabetic and diabetic groups regarding BMI. We reported a non
statistically significant difference regarding age , sex. We noticed a statistically significant decreasment of BMD
parameters for diabetics compared to non diabetic subjects. When we compared various patient groups we
noticed about 38.3 % of diabetic patients had abnormal BMD. Factors correlated with abnormal BMD were
either non-modifiable as duration of diabetes and menopause or non-modifiable as hyperglycemioa,
hypocalcemia and hypophosphatemia. Conclusion: T2DM negatively affect the bone strength through affection
of BMD.
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l. Introduction:

With population growth and aging, economic development, and the increasing prevalence of obesity
and physical inactivity; it is estimated that the total number of people with Diabetes mellitus will be more than
double 171 million in 2000 to 366 million in 2030 .

Fifty years since it was demonstrated, that diabetes is associated with loss of bone mass. It has been more than
50 years and since that time, the relationship between osteopenia and type 1 diabetes has become well

established, while the effects of type 2 diabetes on bone metabolism have challenged. @

Diabetes is associated with increased risk of fracture, although type 2 diabetes is often characterized by normal
or high bone mineral density (BMD). Thus, diabetes may be associated with a reduction of bone strength that is

not reflected in the measurement of BMD. ©

The important determinants of bone strength are bone mineral density, structural properties, and tissue material
quality. Bone is composed of a 2-phase composite material. Hence, the mineral composition contributes to
stiffness. In contrast, collagen fibers provide the intrinsic material properties such as tensile strength, ductility
and toughness. Material property of bone is regulated by not only tissue turnover rate, but also the cellular

activity and the levels of oxidative stress and glycation. )

Collagen enzymatic and nonenzymatic cross-linking affect primary mineralization process and bone mechanical
properties. Impaired enzymatic cross-linking and/or an excessive formation of nonenzymatic cross-links,
pentosidine (Pen), which is a surrogate marker of advanced glycation end products (AGEs), may be a major

cause of bone fragility in aging, osteoporosis, and diabetes mellitus. ©®

Interpretation of fracture data as a surrogate measure for bone metabolism is particularly difficult in patients with
long-standing diabetes, because visual and neurologic complications can predispose patients to accidents
resulting in an increased fracture risk not necessarily dependent on bone density alone. Other factors that make
studies difficult to interpret include the presence of diabetic renal disease, autonomic and other neuropathic
changes that could contribute to a loss of bone mineral, and a low level of physical activity related to diabetic
complications. Also, women with diabetes are much less likely to be on estrogen replacement therapy. ©

The relationship between bone mineral density (BMD) and type 2 diabetes mellitus (T2DM) has been
controversial. In some studies, patients with T2DM showed no significant difference either in BMD or
prevalence of osteoporosis from non-diabetic patients, while others have demonstrated either higher BMD in

patients with T2DM compared to nondiabetics.”

Due to the different pathogenesis of type 1 and type 2 diabetes mellitus (T2DM), it is not surprising that there is
no uniform entity of diabetic bone disease as such. While decreased bone mineral density (BMD) has
consistently been observed in type 1 diabetes mellitus patients, studies on BMD investigated in T2DM showed
contradictory results with higher, lower or similar values in comparison with healthy control subjects. ®The
study aimed to measure and asses the bone mass density in type 2 diabetic patients either males or females, also

studying other factors that may affect BMD like menopause and gender using DEXA scan densitometer.
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Il. Patients and Methods

This study was carried out at Internal Medicine and radiology departments, Faculty of Medicine, Zagazig
University in the period between june 2018 and December 2019.

It included a total number of 90 individual classified according to presence or absence of diabetes into
@Group 1: it included 30 healthy individual they were further subdivided according to sex into:
eGroup 1 a : male control group composed of ten (10) males with average age of 51.8+3.25 SD.

eGroup 1 b : female control composed of twenty (20) diabetic patient further subdivided according to

menstrual cycle into

1) Ten premenopausal female control group with average age of 44.25+4.52 SD .
2) Ten postmenopausal female control group with average of 54.98+5.3 SD .

@Group 2: it included sixty (60) diabetic patient diagnosed according to ADA 2018 guidelines for diagnosis of
diabetes ©, they were further subdivided according to sex into:

@Group 2 a : male diabetic group composed of 20 males with average age of 56.4+6.25.

@Group 2 b : female diabetics composed of 40 diabetic patient further subdivided according to menstrual

cycle into
1) Twenty premenopausal female diabetic group with average age of 44.2+4.52 SD.
2) Twenty postmenopausal female diabetic group with average age of 56.25+5.21 SD.

They were recruited from outpatient clinics of endocrinology units of internal medicine department, their age
ranged from 40 to 75 years with mean standard deviation value of (5010 yr), the disease duration ranged from 5
- 20 years.

The study had the approval of the Institutional Review Board (IRB) at Zagazig University.

Sample size: Assuming that prevelance of osteopenia in type two diabetic patients is 60 %, in controls is 20 %.
Confidence level 95 %, power 80 %. So total sample size is 90 divided to 6 subgroups calculated by open Epi.

Concent: Informed written consent was taken after explaining the study purpose, method and benefits to the

patients.

+ Inclusion criteria:

Type two diabetic patients for more than two years.

N No history of pathological fractures.
Q{> Age more than 40 years.

Serum calcium and phosphorus within normal.
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Exclusion criteria :

Newly diagnosed diabetes,

History of pathological fracture.

These with age less than 40 years.

Past history of parathyroid problems and malignancies.
Serum calcium and phosphorus below normal.

End stage renal disease and anemic patients.

Liver cell failure.

Patient on hormonal replacement therapy and drugs affecting bone metabolism like corticosteroids.

& & & & F F & & & ¥

Disease affecting bone metabolism (Cushing, inflammatory bowel disease, malabsorption syndrome,

primary hyper parathyroidism).

% Obesity and metabolic syndrome.

All participiants will be subjected to:

@ Full history taking including:

+ Personal history (name, gender and age).
+ Presnt history including onset, course, duration and ttt of type 2DM.
+ Past history of systemic diseases especially those affecting bone

(egRenal,rheumatological,malignancies, osteoporosis and pathological fractures etc).

+ Drug history with bone metabolism affecting drugslike corticosteroids, vitamin D supplements,

biphospnonates, diuretics ,anticoagulants,antiepileptic ,hormonal, chemotherapies, etc)
General examination body built, BP, Temp, diabetic complications as foot etc.
Calculation of body mass index (BM1)(Kg/m?).

Routine laboratory investigations

FBS,RBS,PPBS and HBALC.

Complete blood count.

Liver function tests.

Kidney function tests.

S Calcium & S Phosphorus.

E & & & F F ¥+ £ ¥

Special investigations:

Measurments of BMD OF Both Right Proximal Femur and lumbar spine using DEXA scan densimeter;
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. T score (the number of standard deviations above or below the mean for a healthy 30-yrs-old adult of

the same sex and ethinicity as the patient).

o Measured areal density in G/CM2

Assessment of anthropometric data:

Anthropometric measurements including weight, height and waist measurements were obtained using
standardized techniques. a) Height was measured with a tape to the nearest centimeter. Subjects were requested

to stand upright without shoes with their back against the wall, heels together, and eyes directed forward.

b) Weight was measured with a traditional spring balance that was kept on a firm horizontal surface. The
subjects were asked to stand erect in a relaxed position with both feet together on a flat surface; one layer of
clothing was accepted. Subjects were asked to wear light clothing, and weight was recorded to the nearest
0.5Kg.

c) Body mass index (BMI) was calculated by using the formula: weight (Kg / height (m?)

1-Complete blood picture: By automated blood counter.

Technique ; Skin was rubbed with antiseptic and 1 cm of blood was taken by alancet to puncture the skin and
make it bleed.blood was collected in attest tube containing 20 mcg EDETA and analyzed as soon as possible
using Sysmexxf 500 cell counter for red blood cell count ,hemoglobin level,hematocrite value ,white blood cell

count and platelet count. Results of CBC were interpreted using Hematological scoring system.
2-Glycated Hemoglobin Alc (HbAlc) estimation:

Principle: measurement of glycated hemoglobin by using high performance liquid chromatography (HPLC)
done according to method of Glycated hemoglobin analysis was performed using Bio-Rad D-10 HbAlc Testing
System with anormal reference range (less than or equal 5.7%). The HbA1C determination is based on the turbid

metric inhibition immunoassay (T1N1A) for hemolyzed whole blood

Test principle: this method uses TTAB (tetra decyltrimethyl ammonium bromide) as the detergent in the
hemolyzing reagent to eliminate interferences from leucoctes (TTAB doesn’t lyses leukocytes). All hemoglobin
variants which are glycated at the 3-chain N-terminus and which have antibody recognizable regions identical to

that of HbA1C are measured by the assay.

3- Serum creatinine and urea bycolorometric method

The normal S creat range is 0.6 -1.1 g/dl in women and 0.7-1.3 mg/dl in men

4-Serum albumin by colorimetric method by using spectrophotometer with anormal range between 32-45 g/L

5-S calcium and phosphorus estimated by colorimetric technique of diffuse gradients in thin films were

systematically evaluatedwith anormal ranges of S ca 8.5-10.2mg/dl and phosphorus

DEXA scan measurments:DEXA scan (dual-energy X-ray absorpio-metry); body mass density measurements
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done on the lumbar spine (L1 — L4) and right proximal femur.

The body mass density data are presented in areal bone density g/cm? and standard deviation scores (Z and T

scores).

Two x-ray energies are used to estimate the area of mineralized tissue, and the mineral content is divided by the

area, which partially corrects for body size and the results was estimated using the T and Z score ;

T score:

o more than -1 >> normal

. Between — 1 and — 2.5 were considered to indicate osteopenia.
. Equal or below — 2.5 were considered to indicate osteoporosis.

@ DEXA technigue exam preparatian:

. The examination requires little to no special preparation.

. All Child bearing women are asked about if they are pregnant or any possibility that she will get

pregnant sooner "missed period"” and if they are excluded.

. All patients are asked to remove any jewelry or any metalic subjects that may interfere with the x ray
images.
. They are asked to wear loose and comfortable clothes.

We used the central DEXA device in radiology center in ZagazigUniversity and measured bone density in the

hip and spine.
The patient lies on the DEXA machine table on his back:

When we examine the spine, the patients legs are supported on a padded box to flatten the pelvis and lumbar

spine, to assess the hip the patients foot is placed on brace that rotate the hip inward.
In both cases, the detector is slowly passed over the area,generating images on acomputer screen.

The patient is asked to keep from breathing for a few seconds while the x-ray picture is taken to reduce the

possibility of a blurred image.

The DEXA bone density test is usually completed within 10 to 30 minutes, depending on the equipment used

and parts of the body being examined.
The computer will analyze the images.
Methods :

@Statistical methodology :

@ Statistical analysis
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Results were collected, tabulated, statistically analyzed by SPSS (statistical package for social science) version

18 on IBM personal computer.

Two types of statistics were done

1- Descriptive: e.g. percentage (%), mean and standard deviation SD.

> (x=xf

SD= n—1

—\2
- x—x) .
a) Standard deviation Z ( is the sum of the square of the differences of each

observation from the mean .

— Y X

b)MeanX = / n

X
Z is the sum of the values .
nis the number of subjects.

2- Analytical: -

a)ANOVA (F test): A one-way analysis of variance (ANOVA) is a single test used to collectively indicate the

presence of any significant difference between several groups for a normally distributed quantitative variable.

b)Chi-Squared (y2): It is used to compare between two groups or more regarding one qualitative variable in

2x2 contingency table or r c complex table.
(O-E)°
=2
X e = s
E

Where O : The observed value .
E : The expected value .
P value :

« Significant difference if P <0.05

* Non-significant difference if P > 0.05.

* Highly significant difference if P < 0.001
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I1l. Results:

- Table (1) shows that there was statistically high significant difference between the two groups
regarding BMI , However there was no significant difference between the two groups regarding age and sex .

- Table (2) shows that the mean values of T Score (of both RT proximal femur and lumbar spine) of
diabetic patients were significantly lower than that of the control group with statistically high significant
difference between the two groups(p value <0.03)., Also mean values of areal BMD G/CM2(of both neck femur
and lumbar spine ) of diabetic patient group were significantly lower than those of the control group (P
value<0.04) .

- Table (3) shows the bone density status distribution among the studied groups, the control
group which included 30 individuals ; 25 individual (83.35%) of them were normal , four ( 13.3%) were
osteopenic and only one individual was osteoporotic (3.3%) . While diabetic group which included 60 patients ;
37 patient (61.6%) of them were normal ,13 (21.6%) were osteopenic and 10 (16.7%) were osteoporotic and so
the percentage of abnormal bone density was higher among the case group but didn’t achieve statistically
significant difference between the two groups.

- Table (4) showsthat among all subjects; log of both BMD parameters T score & G/CM? of both RT
proximal femur and lumbar spine were highly significantly negatively correlated with log all glycemic control
parameters (FBS PPBS RBS and HbA1C), Also negativly significantly correlated with Duration of DM (Y). But
positively significantly correlated with serum calcium and phosphorus. And not significantly correlated with
(Age, BMI, CBC, S Creat, Urea and albumin)

Table (1) shows comparison between the two main groups all Non-diabetic control group and all diabetic

case group according to demographic and clinical data.

All Non-diabetic All Diabetic
Test of
Control group case group significance|  p_yalue
f
No. =30 No. =60
Mean +
53.52 +9.88 55.28 + 10.25
Age (year) SD 1.582 NS
Range 41 -68 42 -70
Female 20 (66.6%) 40 (66.6 %)
Sex 3.395 NS
Male 10 (33.3%) 20 (33.3 %)
Mean £ SD 26.60 £ 2.081 27.92 + 3.378
BMI (KG/M2) 2.067 0.042*
Range 21.5-28.5 23.1-32
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¥2=C vhi-square test.

No=number. SD=standard deviation. DM: diabetes mellitus. BMI=body mass index.

T=independent Student t-test.

Table (2) comparison of mean values£SD of BMD parameters using DEXA scan between all control group

and all diabetic case group.

All Non-diabetic All Diabetic Test of
control grou case grou significanc
DEXA results group group e P-value
No. =30 No. =60 f
Tscore of RT |Mean +SD
) -0.827 £ 0.282 -1.376 £ 0.428 2.931 <0.03
proximal femur
T score of
-0.813 £ 0.312 -1.393 + 0.394 2.563 <0.02
Lumbar spine
BMD G/cm2 of RT [Mean + SD
) 0.924 +0.28 0.75+£0.24 4.87 <0.04
proximal femur
BMD G/CM2 of
) 0.853 £ 0.35 0.69 £0.32 4.98 <0.04
lumbar spine
Table (3) Results of DEXA scan among the whole Control and whole Diabetics .
All Non-diabetic All Diabetic
DEXA results Control group case group
X? Pvalue
No. =30 No. =60
NO 25 37
NORMAL
Percentage 83.3% 61.7%
NO 4 13
OSTEOPENIC
Percentage 13.3% 21.6% 511 NS
OSTEOPOROTIC NO 1 10
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percentage

3.3%

16.7%

Table (4): Shows correlation between log BMD and other measured laboratory parameters in all subjects .

Parameter of all (90) subject | DEXA T score of RT DEXA T score of BMD G/CM?of RT BMD of AP
proximal femur AP vertebral spine proximal femur vertebral spine L
1-4
Age R 0.044 0.038 0.051 0.047
Pvalue NS NS NS NS
Duration of dm R 0.256 0.249 0.228 0.235
P <0.05* <0.05* <0.05* <0.05*
BMI (KG/M2) R 0.045 0.052 0.043 0.049
P NS NS NS NS
FBS R 0.489 0.478 0.635 0.629
P <0.005* <0.005* <0.005* <0.005
RBS R 0.666 0.670 0.688 0.664
P <0.005* <0.005* <0.005* <0.005*
PPBS R 0.567 0.583 0.585 0.597
P <0.005* <0.005* 0.005* <0.005*
HBA1C R 0.495 0.50 0.489 0.479
P <0.005* <0.005* <0.005* <0.005*
HGB R 0.042 0.045 0.063 0.057
P NS NS NS NS
PLT R 0.057 0.064 0.048 0.056
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P NS NS NS NS
WBC R 0.496 0.510 0.531 0.489
P NS NS NS NS
ALBUMIN R 0.087 0.081 0.07 0.078
P NS NS NS NS
CREATININE R 0.254 0.252 0.263 0.245
P NS NS NS NS
UREA R 0.124 0.127 0.130 0.126
P NS NS NS NS
CALCIUM R 0.667 0.658 0.678 0.683
P <0.005* <0.005* <0.005 <0.005*
PHOSPHORUS R 0.653 0.663 0.668 0.672
P <0.005* <0.005* <0.005 <0.005*

Table (5) Illustrate the prevalence & distribution of normal and abnormal BMD among all cases in our

study.

Diabetic group n =60 (100%)

Normal BMD n=37 (61.6%)

Abnormal BMD n=23 (38.4%)

Males Premenopausal Postmenopausal Males Premenopausal Postmenopausal
17 13 7 3 7 13
(28.3%) (21.6 %) (11.6 %) (5%) (11.6 %) (21.6%)

NON-Diabetic group n =30 (100%)

Normal BMD n=25 (83.6%)

Abnormal BMD n=5 (16.7%)
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Males Premenopausal Postmenopausal Males Premenopausal Postmenopausal
10 8 7 0 2 3
(33.3%) (26.6 %) (23.3 %) (0 %) (6.6 %) (10.0%)

IV. Discussion

In the present study we compared the BMD parameters (T Score and Areal BMD G/CM? values) of both right
neck femur ‘“HIP*” and lumbar vertebral spine, between whole type 2 diabetic patients and whole non-diabetic
control subject ,that showed a high statistically significant decreasment of both mean values +SD of BMD
parameters of “neck femur and spine” among diabetic case group and non statistically significant increase in the

number of osteopenic and osteoporotic cases among them.

Our results were in aggrement with Yaturuet al. “@study of Diabetes and skeletal health that showed
decreasment of mean values of BMD parameters of hip in men with type 2 DM, also incidence of osteoporosis
was significantly higher among diabetic subjects compared with age and body mass index matched non diabetic
subjects. But in contrast to our study the BMD of AP spine was significantly higher in diabetic subjects
compared with non diabetic mostly due to fifference in the mean values of BMI as it showed similar density

when subjects were matched for BMI.

Similar to our study results, according to Wangand Pei,"" study of Correlation of BMD with disease duration
and body mass index in elderly men with type 2 diabetes mellitus, it showed also decreasment of mean values of
BMD parameters among type 2 diabetic patients, showed also negative correlation of BMD parameters with

disease “ type 2 DM” duration.

Also Saneshige™ study of Spinal bone mineral density in the female diabetic patients showed decreasment of
BMD among diabetic females.

These results of decreasing BMD parameter among type 2 diabetic patients may be proven and explained by the

following theories ;

Higher glucose levels in the blood interact with several proteins to generate a higher concentration of advanced
glycation end-products (AGEs) , these AGEs in collagen may interact with bone to reduce bone strength,
resulting in osteoporosis in patients with diabetes, Accumulated AGEs in the bone may stimulate apoptosis of

osteoblasts, thereby contributing to the defective bone formation 2.

Also, one of the indirect effect of hyperglycemia on BMD is glycosuria, which cause hypercalciuria, leading to
decreased levels of calcium in the body and poor bone quality, thus hastening bone loss @, our study also

showed statistically significant decrease in serum calcium among diabetic cases,and this may support this theory.

Low levels of Vitamin D and altered Vitamin D metabolism in patients with diabetic osteopenia was docunented

by weintroub study at 1980 5)&(6)

Microvascular complications of diabetes lead to reduced blood flow to bone and may contribute to bone loss and

fragility. N &1®
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Increased oxidative stress in diabetic patients have detrimental effect on osteoblast and may contribute to

diabetic osteopenia.*®

Deficiency in anabolic activation of insulin in patients with long term diabetes may also contribute to diabetic

osteopenia®?.

Suppression of osteoblastic bone formation proven by histo- pathologic examination study of type 2 DM
patients had shown that the osteoblast surface, cortical thickness, osteoid thickness, osteoid volume, and bone
volume have been found to be lower in diabetic patients than normal subjects @ | this was attributed to the

decreasment of quantitative osteoid, osteoblasts, and finally the bone cycle speed . ©?

The bone cycle speed in type 2 DM is much slower than that in healthy patients.®®

Chronic hyperglycaemia decreases estradiol synthesis by causing ovarian damage, Estradiol has a direct

stimulatory effect on osteoblasts, and this may contribute to osteoporosis. ¥

Anti-hyperglycaemic medications like TZDs ““ Glitazones” , SGLT2 inhibitors have adverse effect on BMD and
increase fracture risk for unclear causes ?® @ @) gne of them may be due to increasing of bone marrow fat
content observed with pioglitazone users, TZDs activate PPAR receptors which has a negative effect on bone
remodeling ,SGLT2 inhibitors increase bone turnover ,disrupt bone architecture, decrease BMD due to disturbed
calcium and phosphate hemostasis through increasing urinary calcium loss ,another mechanism also is weight

loss and so low BMI and low BMD #&29,

BMD is positively associated with physical activity through increasing mechanical loading. patient with

metabolic syndrome like type 2 diabetics have lower physical activity and so that have lower BMD. ©

Interestingly, some other studies had shown different results to our study as increasing in BMD parameters

(30)

among type 2 diabetic patients, like Barrett-Connor ** study of Sex differences in osteoporosis in older adults

with type 2 DM showed an increase in BMD among diabetics.

On the countrary to our results and according to Sumesh et al.®study of association between BMD and
T2DM , it shows a significantly higher increase in the BMD among diabetic patients than non diabetics of both
sex in different sites and showed a positive correlation of young age, male sex, higher body mass index and
higher HbAlc with higher BMD in diabetic patients.

Also Hertfordshire Cohort Study showed that Type 2 diabetic patients have increased axial bone density in

men and women . ¢?

®3study of Lumbar and femoral BMD in type 2 Turkish diabetic patients showed higher

And also sahin et al.,
BMD in patient with type 2 DM with non insulin treatment when compared with normal subjects and

osteoporosis can not be considered as a complication of type 2 DM

Those who reported results against our finding were attributing their results to different reasons that may explain
their opinion of increasing BMD in type 2 diabetic patients,

Higher body fat percentage in type 2 DM and factors like adipocy-tokines and increased estrogen levels have

(34)

been proposed as possible reasons for increasing BMD. ,However with time chronic hyperglycaemia

decreases estradiol synthesis by causing ovarian damage as previously shown.
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Overweight and hyperinsulinemia have been postulated as two important features of T2DM which are positively
correlated with BMD. there are several complex pathways by which obesity may influence the relation between
diabetes and BMD, adipose tissue releases a wide variety of adipokines that have been implicated either directly
or indirectly in the regulation of bone remodeling ©* Plasma leptin concentrations have been shown to be higher
in diabetic men than in healthy controls ©® and last on leptin induces bone growth by stimulating osteoblast

proliferation and differentiation. ")

However this hypothesis may not be so accurate as it is possible that the apparent inverse relationship between
changes in BMD and body weight is related, at least in part, to technical limitations of DEXA technology, as the
degree of DEXA artifact is related to the extraosseous soft tissue composition so that BMD will appear to

decrease more slowly in subjects with more soft tissue fat and vice versa ©®.

Also these increase of BMD in type 2 diabetic patients may be a result of limitation of the DEXA technique
quality itself and not an true decrease, like as that the patients who presented higher bone density in the lumbar
spine may be to have aortic calcification - this is common among diabetics- that may give false results and so
they should be submitted to radiographic evaluation of this region in order to exclude the occurrence of these
calcification. Hyper- insulinemia, Insulin levels could mediate in part a positive association between T2DM and
elevated BMD through increasing osteoblastic activity. Individuals with T2DM usually have an excess of insulin
(Physiologically, insulin has an anabolic effect on bone ¥ due to its structural homology to IGF-1 by interacting
with the IGF-1 receptor which is present on osteoblasts. The IGF-1 signaling pathway is crucial for bone
acquisition. “?, however with progression of diabetes insulin deficiency also occurred due to toxic effect of

hyperglycemia on the pancreas.

Medication more time used in type 2 diabetic patients as metformin through its action on AMPK pathway has a
direct osteogenic effects on bone and shift progenirator cells into osteoblasts “Y, thiazide through increasing
serum calcium and statins through increasing 25 OH,vit D level “? may be associated with higher BMD at

different skeletal sites. ¥

Our study does not confirm the results of previous studies that reported BMD values in type 2 diabetic similar to
control subjects like Sosa et al. “¥ study that showed normal Bone mineral metabolism in non-insulin-dependent
diabetes mellitus, Atanu Kumar Thakur “* study of Estimation of bone mineral density among type 2 diabetes
mellitus patients in western Odisha, and Athulyaet al.“® Evaluation study of bone mineral density among type 2
diabetes mellitus patients in South Karnataka that showed no significant difference in BMD between control and

diabetics however the incidence of osteoporosis was higher among the diabetics .

However, all the mentioned studies were agreed on the increased fracture risk among diabetic patients “”and so
assessment of BMD alone in diabetic patient doesn’t necessary reflect exactly the bone status and more

advanced investigations are needed.

The percentage of abnormal mineral density was 38.4 % in diabetics while was 16.7 % in non-diabetics with the
highest percentage were among the postmenopausal category of both groups 21.6% in the diabetic and 10% in

the non-diabetics.
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Women lose about 50% of their trabecular bone and 30% of their cortical bone during the course of their
lifetime, about half of which is lost during the first 10yr after the menopause, approximately 40% of post-

menopausal women will eventually experience fractures. “% 49

That is also in aggrement with the SWAN study "The Study of Women’s Health Across the Nation" is a seven-
center, longitudinal cohort study of the menopause transition in a community-based sample of women from
multiple ethnic groups. BMD of the lumbar spine and proximal femur has been measured annually in women at
five SWAN sites and had shown that BMD changes little during the pre- or early perimenopause but then begins

to decline substantially during the late perimenopause.

BMD continues to decline rapidly during the early postmenopausal years.The annual rates of loss during these
intervals were approximately 1.8-2.3% in the spine and 1.0-1.4% in the hip®. If bone loss were to continue at
these rates for 5 yr, the average woman’s BMD would decline 7-10% in the spine and 5-7% in the hip, amounts

that are associated with approximately 50-100% higher fracture rates ©V.

V.  Conclusion:

T2DM negatively affect the bone strength through affection of BMD.
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