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Abstract

Aim: As osteoporosis and diabetes mellitus are widespread diseases, it is an important
question whether leptin plays a role in bone physiology or not. In this study, we aimed
to investigate the relationship between serum leptin level, diabetes and osteoporosis.
Methods: The present study was conducted on 49 healthy individuals and 77 patients
with type 2 Diabetes mellitus (DM), a total of 126 individuals, between 40 and 60 of
ages. Between 08-10 hours in the morning, venous blood samples of 15 mL were drawn
from forearm veins of the individuals and transferred into concerned test tubes. After
blood samples were taken, Bioelectrical Impedance Analysis (BIA) was performed. Bone
mineral density (BMD) was measured by DEXA (Dual energy X-ray absorptiometry) at L,.,
(anterior-posterior) and femur. Student t test and correlation analysis were used for the
statistical analysis in the study. Results: Leptin level of women in both groups were
significantly higher than those of men in both groups (p<0.05). BMD values of men in
patient group was significantly lower compared to those of men in control group
(p<0.05). Similarly, BMD values of women in patient group was significantly lower
compared to those of women in control group (p<0.05). A positive correlation was found
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between femur neck bone mineral density and leptin of men in both groups (p<0.05).
Conclusions: In terms of bone mineral density, femur neck measurements of women
were more sensitive than L., measurements. Finding a positive correlation between
femur neck bone mineral density and leptin levels in all men and having no such
correlation in women may be related to more effective function of leptin hormone in
men.
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Ozet

Amag: Osteoporoz ve diyabet ¢ok yaygin hastaliklar oldugu icin, leptinin insan kemik
fizyolojisinde herhangi bir rolii olup olmadigl 6nemli bir sorudur. Bu ¢alismada, serum
leptin konsantrasyonu ile diyabet ve osteoporoz arasindaki iliskinin arastiriimasini
amacladik. Gereg¢ ve Yontem: Calisma yaslari 40 ile 60 arasinda degisen, tip 2 diabetes
mellituslu (DM) 77 hasta ve 49 saglikh olmak Uzere toplam 126 birey lzerinde
yapilmigtir. Sabah saat 08:00-10:00 arasi bireylerin 6n kol venasindan girilip yaklasik 15
mL vendz kan Ornegi alinarak yapilacak testlerle ilgili deney tiplerine aktarildi. Kan
ornekleri alindiktan sonra tiim olgulara Biyoelektriksel impedans Analizi (BiA) uygulandi.
Kemik mineral yogunlugu (KMY) ise DEXA (Dual enerji X-ray absorptiometri) yontemi ile
L,.4 (6n-arka) ve femurdan olgildd. Calismanin istatistiksel analizinde student t testi ve
korelasyon analizi kullanildi. Bulgular: Kontrol ve hasta gruplarinda kadinlarin leptin
diizeylerinde gorilen artis, erkeklerinkine gore anlamli bulunmustur (p<0.05). Hasta
erkek grubu kontrol grubu ile karsilastirildiginda, KMY degeri anlamh olarak disik
bulunmustur (p<0.05). Kadin hasta grubundaki KMY degerinde azalma kontrol gurubuna
gore anlamliydi (p<0.05). Tim erkeklerde femur boynu KMY degerleri ile leptin arasinda
pozitif bir korelasyon bulunmustur (p<0.05). Sonug¢: Kadinlar KMY’ye gore
degerlendirildiginde femur boynu 6l¢tiimleri, L,, ile karsilastirildiginda daha hassasiyet
gostermektedir. Tim erkeklerde femur boynu KMY degerleri ile leptin arasinda pozitif
bir korelasyon bulunurken kadinlarda bulunmamasi erkeklerde leptin hormonunun daha
etkili olmasindan kaynaklanabilir.

Anahtar sozciikler: Leptin, osteoporoz, tip 2 diabetes mellitus
Introduction

Leptin, which is a peptide hormone secreted primarily from fat cells and produced by
fatty gene, increases energy consumption, regulates body weight (1) and insulin
sensitivity (2) and limits food intake.

Osteoporosis is among the leading causes of mortality and morbidity that leads to a
heavy economic burden at health institutions. Although it has not been proven yet by
community-based screenings, determining risk groups and following them closely is a
logical approach in preventing osteoporosis (3). Recent findings strongly support direct
or indirect role of leptin. Effects of leptin are regulated by hypothalamo-pituitary
pathway that also affects bone formation. Leptin receptors have been found in bone
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cells, and findings of in vitro studies have shown that leptin increases osteoblastic
differentiation and inhibits osteclastic generation though local mechanisms (4, 5)

Both osteoblasts and adipocytes use bone marrow stromal cells as pioneers. Clinical and
experimental evidences indicate that bone cell functions are controlled by neuronal
influences (6). Findings on effects of leptin on bone metabolism are partly contradictory.
Cross-sectional studies on human subjects have shown various different results such as
no relation between leptin and BMD (7,8) and a positive relation between leptin and
bone mineral density (BMD) (9, 10). Other studies have revealed negative associations
(11-13). Thomas et al. found that there is a sexual dimorphism in the said association,
with a positive association in women but not in men (14). Reasons of these differences
are not clear yet.

As osteoporosis and diabetes mellitus are widespread diseases, it is an important
guestion whether leptin plays a role in bone physiology or not. In this study, we aimed
to investigate the relationship between serum leptin level, diabetes and osteoporosis.

Materials and methods

The present study was conducted on 49 healthy individuals and 77 patients with type 2
DM presenting to Internal Diseases Department of Medical Faculty of Cumhuriyet
University. It was paid attention that those in the control group and patients were of
similar ages and those in control group had no known metabolic disease other than
obesity at physical examination. Each group was further divided into two subgroups
according to gender. Patients included in the study were screened for diabetic
complications. All had normal albumin levels, their blood glucose levels were regulated
and thyroid functions were normal.

A total of 126 individuals, between 40 and 60 of ages, were included to our present
study. Demographic values of the individuals are given in Table 1. In order to avoid any
effects on test results, both the patient and control group were advised not to perform
heavy exercises, smoke and consume alcohol starting a day before tests and not to eat
starting a night before the tests. Between 08:00-10:00 in the morning, venous blood
samples of 15 mL were drawn from forearm veins of the individuals and transferred into
concerned test tubes. After blood samples were taken, Bioelectrical Impedance Analysis
(BIA) was performed for all the cases (15, 16).

Bone mineral density was measured by DEXA (Dual energy X-ray absorptiometry) at Ly.4
(anterior-posterior) and femur. X-ray bone densitometry (Hologic 4500 W, Acclaim, USA)
equipment was used for DEXA measurement. During DEXA measurements, BMD was
measured by asking the patient to lie in supine position with hips and knees put into 90
degree flexion to eliminate lombar lordosis and vertebrae at anterior-posterior (AP)
position. Osteophytes and sclerotic edges observed on the screen were left out of the
measurement field.

Serum leptin level was measured by radio-immunoassay (RIA) method using human
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leptin IRMA kit (Diagnostic Systems Laboratories [DSL, USA] No0:23100). Insulin
measurements were performed on Immulite 2000 automatic analyzer equipment
(uIU/mL) using enzyme immunoassay method at the Nucleer Medicine Department of
our faculty. Insulin kit of Diagnostic Products Corporation (DPC) with a sensitivity of 2
ulU/mL was used for this purpose.

Data were presented as mean * SD. Student t test and correlation analysis were used for
the statistical analysis in the study. A p value of less than 0.05 was accepted as

significant.
Results

In overall evaluation, there was no significant difference between the ages of women
(52.6 £ 10.2) (n=25) and men (53.8+ 9.3) (n=24) in control group and between the ages
of women (56.2 + 8.7) (n=47) and men (58.2 + 10.5) (n=30) in diabetic group. Similarly,
when compared in terms body weight, there was no significant difference between
women (74.56 + 15.06 kg) and men in control group and between women (72.30 £ 15.72
kg) and men (70.23 + 15.90) in diabetic group. When men and women were compared
in terms of diabetic age, the different was not significant (women: 123.3 + 84.4 ay; men :
102.5 £ 65.1 months). Both gender groups were not statistically different in terms of
treatment duration (women: 55.5 + 53.6; men: 47.1 + 58.0) (Table 1).

Table 1. Demographic values and standard errors of all individuals.

Women Men

Patients (n=47) | Controls (n=25) | Patients (n=30) | Controls (n=24)
Age (y) 56.2 8.7 52.6 +10.2 58.2 +10.5 53.8+9.3
Body weight (kg) 72.30+15.7 74.56 £ 15.0 70.23+15.9 72.64+129
Diabetes duration (y) 123.3+84.4 - 102.5+65.1 -
Treatment duration (y) 55.5+53.6 - 47.1£58.0 -
Insulin level 14.78 +16.19b | 5.59 £3.53 10.75+11.87a | 5.391+4.46

ap<0.05 Compared with the control men
bp<0.05 Compared with the control women

Insulin values of the women in patient group were significantly higher compared to
those of women in control group while insulin values of men in patient group were
significantly higher compared to those of men in control group too (p<0.05) (Table 1).

Leptin level of women in both groups were significantly higher than those of men in
both groups (p<0.05). Both in women and men, there was no significant difference
between patient and control group in terms of leptin level (p>0.05) (Table 2).

When BMD of femur neck was evaluated, BMD values of men in patient group was
significantly lower compared to those of men in control group (p<0.05). Similarly, BMD
values of women in patient group was significantly lower compared to those of women
in control group (p<0.05) (Table 2).

When lumbar vertebrae bone mineral densities were compared, BMD values of women
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in control group were significantly lower than those of men in control group (p<0.05);

and BMD values of men in patient group were significantly lower than BMD values of

both men in control group and women in patient group (p<0.05) (Table 2).

Table 2. Average bone mineral density (BMD) and leptin values of all individuals.

Women Men

Patients (n=47) | Controls (n=25) | Patients (n=30) | Controls (n=24)
Leptin (ng/mL) 37.6 + 24.0° 29.7+12.3% 9.3+6.6 87+59
Femur neck (gr/cm2) | 0.8 +0.1° 09+0.1 0.8+0.1° 09+0.1
L1-L4 (gr/cm2) 0.9 +0.1° 0.9+0.1" 0.7£0.0° 1.0+0.1

*>%85<0.05 compared with the control men.

p<0.05 compared with the control women.
d'ep<0.05 compared with the patient men.

A positive correlation was found between femur neck bone mineral density and leptin of
men in both groups (p<0.05) (Table 3).

Table 3. Leptin values of all individuals and bivariate correlation of other
parameters.

Women Men

Patients (n=47) Controls (n=25) Patients (n=30) Controls (n=24)
BMD r Significance | r Significance | r Significance | r Significance
Femur neck | 0.1 | >.05 0.32 | >.05 0.53 | <.05b 0.50 | <.05a
L1-L4 -0.1 | >.05 0.13 | >.05 0.26 | >.05 0.23 | >.05

®p<0.05 compared with the control women.
bp<0.05 compared with the patient women.

Discussion

As osteoporosis and diabetes mellitus are widespread diseases, it is an important
question whether leptin plays role in the bone physiology or not. For this reason,
determining the relation between blood level and obesity and BMD in patients having
DM would provide clinically important information.

It is well established that obesity has a protective effect against osteoporosis. Various
studies have revealed that obesity plays an important role in protecting BMD and bone
quality (17,18). As both bone density and leptin levels depend on body weight, it has
been suggested that leptin may play a mediating role in maintaining bone mass in obese
people (10).

Effect of leptin on bone metabolism has not been clear yet. It has been shown that
leptin promotes bone formation by increasing human osteoblast proliferation, collagen
synthesis and mineralization (19). Moreover, there exist studies arguing leptin inhibits
osteoclast generation and bone resorption (20). In experimental studies, it has been
shown that leptin inhibits new bone formation not through endocrine or paracrine
action but through its effect on the central nervous system mediated by hypothalamus.
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Peripheral leptin administration has been shown to induce bone formation, increase
osteoblast differentiation and inhibit adipocyte differentiation in ob/ob mice and thus
has an effect on human marrow stromal cells (4, 21). Moreover, as it has been reported
that serum leptin levels, independent of adipocyte, are higher in women than men
(11,22), a hypothesis that estrogen may have an effect on leptin secretion has been set
forth.

Studies on the association of serum leptin level and bone mineral density in human are
contradictory. There are studies where a positive association has been found between
leptin and BMD (14,23) while there are also studies reporting no significant association
(8, 24) or a negative association (13, 25)

Yamauchi et al. (26) claimed that there is a relation between low plasma leptin levels
and vertebral fractures in postmenapousal women and thus circulating leptin might play
a physiological role in improving bone mass quality. Unsurprisingly, insulin values of the
patients were significantly higher than controls, independent of gender.

According to our findings, leptin values of diabetic patients and healthy individuals were
not significantly different and values were higher in women than men, which suggest
leptin is basically associated with fat tissue and gender. Although leptin values were
different between genders both in patient and control group, there was no difference
between leptin values of men in patient and control group or between leptin values of
women in patient and control group. That is to say, the difference in terms of leptin was
not related with type 2 diabetes but with gender.

When femur neck and lumbal vertebrae were compared in terms of bone mineral
density, there was a difference in both between men in patient group and control group
while the significant difference was not in vertebrae values but in femur neck values in
women, which shows that femur neck is a valuable measurement in both genders

According to the results we have obtained, Type 2 DM has an effect decreasing BMD in
women and men. In terms of bone mineral density, femur neck measurements of
women were more sensitive than Li.L, measurements. Finding a positive correlation
between femur neck bone mineral density and leptin levels in all men and having no
such correlation in women may be related to more effective function of leptin hormone
in men.
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