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INTRODUCTION

Osteoporosis is a systemic skeletal disease caused by the
deterioration of bone density. Osteoporosis is characterized
by fragility of the bones that causes bone fracture. The disease
develops slowly over several years and is often diagnosed
when a minor trauma or falling causes bone fracture. The
most common sites for fractures are hip, vertebrae, and
forearm.™ The worst osteoporotic fracture is hip fracture
with mortality rate of about 20% in elderly patients.””

The reported lifetime osteoporotic fracture risk in the
United States was 40%-50% in women and 13%-22%
in men, with annual economic burden of osteoporotic
fractures being approximately 14 billion dollars.?!

Bone mineral content is determined by the amount
of X-ray that is absorbed by calcium of the bone, and

Access this article online

Quick Response Code:
Website:

www.jmsjournal.net

DOI:
10.4103/jrms.JRMS_1062_18

hence the bone mineral density is estimated by bone
mineral content. There are some methods for the
evaluation of bone mineral density such as dual-energy
X-ray absorptiometry (DXA), single-energy X-ray
absorptiometry, quantitative computed tomography,
and quantitative ultrasound.™

Transforming growth factor-p3 (TGF-33) was mentioned
as a marker for osteoporosis severity in some studies.
For the first time, TGF-33 was isolated from porcine and
human ¢cDNA in 1988.5!

There is about 80% similarity in the structure of TGF-33 and
TGF-B1.7 Decline in TGF-f33 gene expression could decrease
the osteoblastic activity. However, the investigation of
osteoarthritic bone showed decreased TGF-B3 protein
levels, but increased TGF-33 mRNA in the bone.®!
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ten Dijke et al. compared the effects of recombinant TGF-B1
with TGF-3 in osteoblast-enriched bone cell cultures,
suggesting that both have mitogen-activated protein kinase
and inhibitory effect of alkaline phosphatase activity.”!

There is no sex-specific distribution for mRNA of TGF-f33.
However, TGF-3 serum protein level and mRNA decreased
in the elderly population. Decline in TGF-33 serum level can
decrease the activity of bone osteoblasts, so that TGF-f33 may
be used as an antosteoporotic marker.®

TGF-B3 serum level may be related with some conditions
such as atherosclerosis®® and some malignancies and tissue
fibrosis.”!

According to these findings and high burden of osteoporosis
and high economic costs of bone mineral density (BMD) for
the diagnosis and follow-up of patients, our study aimed
to evaluate the correlation between TGF-f3 serum level
and BMD results.

MATERIALS AND METHODS

We performed a cross-sectional distributive study on
150 patients who referred for BMD in one of the hospitals of
Tehran, Iran, from November 2017 to July 2018. This research
was approved by the Ethics Committee of AJA University of
Medical Sciences, Tehran, Iran, with research project number
91000183 and ethical code IR. AJAUMS.REC.1396.058.

BMD was determined using DXA method, and T-score
<-2 indicated osteoporosis. Participants aged 30 years
and above and those who referred for BMD examination
were included in the study and participants with a history
of hypothyroidism and glucocorticoid consumption and
unwilling to participate in the study were excluded from
the study.

A history of glucocorticoid consumption and bone
fracture (including low-energy fracture) was taken from all
the patients.['” In all the patients, 5 ml of blood was taken,
the serum was separated, and TGF-33 was measured using
an ELISA kit (Hangzhou Eastbiopharm Company, China).

The minimum sample size was calculated by the formula,
Z 7,
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in three equal groups with 50 cases each. The patients of
the first group (Group 1) did not have osteoporosis or
bone fractures, the patients of the second group (Group 2)
had osteoporosis without any history of osteoporotic
fractures, and the patients of the third group (Group 3)
had osteoporosis and a history of osteoporotic fractures in
the last 2 years.

n=2(o ). The study was done on 150 patients
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Initially, 165 cases were enrolled in the study, from
which 15 cases were excluded due to unwillingness of
the participants, and finally, the study was continued on
150 patients.

Thedatawereentered intoSPSS23(SPSSInc., Chicago, IL, USA)
software; Kolmogorov-Smirnov test and Mann-Whitney
U-test were used to assess the normality of distribution
of different variables and nonparametric variables,
respectively. P < 0.05 was considered statistically
significant.

RESULTS

In all 150 patients, 53 (35%) were male and 97 (65%)
were female. The mean age of the patients was
65 +11.8 years (range, 30-87 years) and the mean of TGF-3
serum level was 79 + 30.8 pg/ml (range, 41-210 pg/ml). The
mean of T-score was -2.4 + 0.9 (range, -3.7-0.2).

T-scores of the male and female patients were -2.25
and -2.52, respectively [Figure 1]. There was no statistically
significant difference between the BMD T-score of males
and females (P > 0.05).

TGEF-B3 serum level had a significant direct correlation with
T-score (P =0.001) (Pearson’s correlation =+0.952). It means
that the patients with lower T-score had lower TGF-3
serum level or the patients with severe osteoporosis had
low TGF-33 serum level.

Figure 2 shows the frequency of TGF-f3 with a history
of fracture. The mean values of TGF-3 serum level in
patients with a history of osteoporotic fractures and patients
without a history of fractures were 56 pg/ml and 91 pg/ml,
respectively (P =0.01).

Figure 3 shows that, with increasing age, TGF-B3 serum
level decreased, showing an inverse correlation between
TGF-f3 serum level with age (P = 0.01). However, TGF-33
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Figure 1: The mean of T-score by sex
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serum level did not have any correlation with sex of the
patients (P > 0.05).

Moreover, the mean values of T-score in patients with
a history of osteoporotic fractures and those without a
history of osteoporotic fractures were —2.99 and -2.15,
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Figure 2: Frequency of transforming growth factor-p$3 with a history of fracture
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Figure 3: Distribution of transforming growth factor-p3 with age
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Figure 4: Three-dimensional graph of the relation of transforming growth factor-33
with T-score and age

3 Journal of Research in Medical Sciences

respectively (P=0.001). The mean values of T-score in female
and male cases were —2.52 and —2.25, respectively (P >0.05).
However, there was a significant correlation between
T-score and age of the patients (P < 0.001) [Figure 4].

This study showed that, with an increase in age, the number
of cases with a positive history of osteoporotic fractures
increased significantly (P = 0.005). However, there was no
significant correlation between the history of fracture and
sex (P >0.05).

DISCUSSION

The study showed that TGF-3 serum level had a significant
direct correlation with BMD T-score; on the other hand,
TGF-B3 was a protective factor of bone density. In addition,
there was an inverse association of TGF-33 serum level with
a history of osteoporotic fractures in the past 2 years.

Jahn found that in vitro adding of TGF-3 protein to serum
leads to better survival of osteocytes.!"!! Furthermore, Hering
et al.” found the correlation of TGF-f3 serum level with
TGF-f3 mRNA expression in bone. Positive survival effect of
different types of TGF- on cultured osteoblast-lineage cells
was approved by Dufour et al.," Karsdal et al.l"® and Jilka
et al.' The effect of TGF-B3 on osteocytes and osteoblasts
may be more potent than TGF-B1 or TGF-f2.I"" The results
of our study had some similarity with the abovementioned
studies regarding the protective effect of TGF-f3 on BMD.

In our study, the mean of TGF-33 serum level was 30 pg/ml
that was less than the level obtained by Hering et al.”! in
their study. Controversy in this result may be due to the
difference in the number of cases, so we evaluated the
patients who referred for BMD due to bone pain or bone
fracture; however, Hering et al. evaluated the normal
population.”

There was an inverse correlation between TGF-3 serum
level and age of the patients mentioned earlier; however,
TGF-B3 serum level had not any correlation with sex of
the patients. These findings were similar to the results of
Hering et al./”

We found an adverse correlation of T-score with age of
the patients. Osteoporosis is an age-related disease,"! and
according to the findings, TGF-f33 was age related too.

The limitations of our study were the small sample size
and mismatching of the patients of three groups based on
age and sex, so with a view to exploring and achieving
accurate and wider results, studies with larger sample
size and randomization in selection of the patients should
be conducted. Because TGF-B3 serum level may have
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been changed in the developmental age in the adolescent
population,® we suggest doing the studies with correlation
of TGF-f3 with age and BMD in patients aged <18 years
also.

CONCLUSION

Based on the results of the study, TGF-B3 serum level can be
used as a valuable and available marker for the evaluation
and follow-up of osteoporosis.
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