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ABSTRACT

Osteoporosis (OP) is a systemic skeletal disorder that is characterized by reduced bone mass and micro-architectural deterioration
of’bone tissue, with a consequent increase in bone fragility and susceptibility to fracture. The most frequent osteoporotic fractures
are fractures of the hip, wrist, and spine. The exact causes of OP are still unknown; several factors contribute to the disorder.
Subjects and Methods: This study consists of patient groups, this group (Group A) was composed of 80 postmenopausal
women with OP and osteopenia and the patient group was subdivided into two group; First group (GroupA1l) was composed
of 50 postmenopausal women with OP and the second group (Group A2) composed of (30) Postmenopausal Women with
osteopenia. In addition, to control group (20), 5 mL of venous blood sample were collected from each patient and healthy
control in the population study, and the blood sample was transferred to a clean gel tube, left at room temperature for at least
30 minutes for clotting, then centrifuged for 5—10 minutes at 3000 rpm. Then, separated and divided into aliquots to obtain the
serum, then its kept frozen at -20°C until analysis. The obtained serum was used to measure IL17A, FGF21, CXC12, calcium,
and alkaline Phosphatase (ALP). Measurement of IL17A, FGF21 and CXC12 levels were performed by ELISA. The total
calcium and serum ALK were measured by spectrophotometric-based method.

Results: Serum levels of IL17A, FGF21 and CXC12 are significantly increased in Group A and subgroup (A1 and A2). Serum
levels of total calcium and ALP are non-significant in Group A and sub group patients. Significant negative correlation between
serum levels of IL17A and T score, FGF21 and T score, CXC12 and T score, IL 17A and Z score, IL17A and Calcium.

Conclusions: Serum levels of IL17A, FGF21 and CXC12 is significantly increased in Group A and subgroup patients. Serum
levels of total calcium and ALP are non-significant in Group A and sub group patients. Significant negative correlation exists
between serum levels of IL17A and T score, FGF21 and T score, CXC12 and T score in Groups A and Al.

Keyword: CXC12, FGF21, IL17A, Osteoporosis.
International Journal of Drug Delivery Technology (2022); DOI: 10.25258/ijddt.12.2.45

How to cite this article: Authors. Evaluation of IL17A, FGF21 and CXC12 in Post-menopause Iraqi Sample with Osteoporosis
and Osteopenia. International Journal of Drug Delivery Technology. 2022;12(2):718-724.

Source of support: Nil.
Conflict of interest: None

INTRODUCTION

Osteoporosis (OP) is a systemic skeletal disorder that is

Interleukin 17 (IL-17) is a pro-inflammatory cytokine. The
gene IL-17 is localized at the short arm of chromosome 6

characterized by reduced bone mass and micro-architectural
deterioration of bone tissue, with a consequent increase in
bone fragility and susceptibility to fracture. The most frequent
osteoporotic fractures are hip, wrist and spine fractures.!
According to World Health Organization (WHO), osteoporosis
is defined by bone mineral density at the hip or lumbar spine
that is less than or equal to 2.5 standard deviations (SD)
below the mean BMD of a young-adult reference population
by measuring dual-energy X-ray absorptiometry (DEXA).2
In Iraq, the prevalence of osteoporosis, osteopenia, and
normal bone for spinal bone were 33.3, 48.0, and 18.7%;
while for hip bone it was 60.0, 30.7, and 9.3%, respectively.’

in position 6pl2, coding the 155-length protein product of
amino acids. Interleukin 17A was the first cytokine of the
IL-17 family to be discovered.* Its family includes six major
isoforms: 1L-17A, IL-17B, IL-17C, I1L-17D, IL-17E, and
IL-17F. Six of these isoforms interact with the five receptors
(IL-17RA-E).° IL-17, produced by Th17 cells, stimulate the
production of macrophage colony-stimulating factor M-CSF
and Receptor activator of nuclear factor Kappa-B ligand
(RANK-L) in osteoblasts and mesenchymal stem cells. These
factors enhance the formation of bone-resorbing osteoclasts
from monocyte/macrophage precursors. IL-17 accelerates
the osteogenic differentiation of mesenchymal stem cells
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and hampers adipogenic differentiation. Th17 cells are also
RANKL-expressing T cells that support osteoclastogenesis.®
Fibroblast growth factors (FGF) is defined as a hormone that
binds to FGFR (Fibroblast growth factor receptors) with the
help of B —klotho. FGF’s perform a lot of autocrine/paracrine
cell signaling mechanisms. FGF21 is expressed primarily in
metabolic tissues in liver under physiological conditions, and
other site include pancreas, white adipose tissue.” Chemokine
12 (CXCL12) is a chemokine; a small signaling protein secreted
by cells that dictate migration and activation of other cells.
Chemokines are differentiated from other cytokines by their
size and structure. They are small, approximately 8—10 kDa,
and form specific 3D configurations based on highly conserved
cysteine residues, which categorize them into four. subfamilies:
CXC, CC, CX3C, and its acts as a local paracrine signaling
factor and long-distance chemokine to assist in mobilizing
and targeting immune response and reparative cells to areas
of injury and inflammation.®

SUBJECTS, MATERIAL AND METHODS

The study was conducted over 4 months from mars till June
2021 at Rheumatology and Rehabilitation Consultation Unit,
Medical city, Baghdad Teaching Hospital. This study consists
of patient groups composed of 80 Postmenopausal Women with
osteoporosis and osteopenia and the patient group subdivided
into two groups, first group composed of 50 Postmenopausal
Women with osteoporosis and the second group composed of
30 Postmenopausal Women with osteopenia. In addition, to
control group 20 as Healthy women without osteoporosis or
osteopenia. The age of the subject is equal or more than 45
years. Disease female will be diagnosed as Osteoporosis and
Osteopenia according to WHO. The selection and diagnosis
of the patient will be doning under the supervision of a
rheumatologist physician in Baghadad Medical City. This study
protocol was approved by the local ethical committee of the
College of Pharmacy, Baghdad University. Five-mL of venous
blood sample were collected from each patient and healthy
persons (control) in the population study. And the blood sample
was transferred to a clean gel tube, left at room temperature
for at least 30 minutes for clotting, then centrifuged for 5-10
minutes at 3000 rpm then, separated and divided into aliquots
to obtain the serum, then kept frozen at -20°C until analysis.
The obtained serum was used to measure IL17A,
FGF21, CXC12, calcium, and alkaline phosphatase (ALP).
Measurement of IL17A, FGF21 and CXC12 levels were
performed by Enzyme-Linked Immune Sorbent Assay
(ELISA),’!! using commercially available human Kits
provided by Cusabio (China). The principle of this technique is
based on a quantitative Sandwich-Assay using two specific and
high affinity antibodies. The plate of microtiter has been pre-
coated with an antibody specific to the substance to measure.
The results were expressed as nanogram per liter for both IL17A
and CXC12 levels, while serum FGF21 level were expressed
as pg/mL. The total calcium and serum ALP were measured
by spectrophotometric based method using kits provided by
BEACON (India).'*!3 The principle of this method is based

on the formation of the colored complex. The values were
expressed in mg/dL for serum total calcium and U/L for ALK.

Statistical Analysis

The results were analyzed by Statistical calculations made
using the statistical package for the social sciences (SPSS)
(version 20.0) program (SPSS Inc., Chicago, Illinois, USA)
and Minitab version 18 software. T-test and ANOVA one way
(were used to examine the difference in the mean of parameters
evaluated between the studied groups). The correlation
coefficient (r) was used to test the correlation between two
variables. The results of the analysis with a p-value < 0.05
were considered significant and p <0.01 highly significant.
Statistical analysis and Graphs plotted were conducted by
Microsoft Office Excel 2016 software.

RESULTS

Baseline Demographic and Clinical Characteristics

The clinical characteristic and baseline demographic of the
study groups and the biochemical parameters of the patient
groups and control as shown in Table 1. The study groups
include Group A(Patients); include 70 post-menopause
women with osteoporosis and osteopenia, and this group also
subdivided into two groups; 40 post-menopause women with
osteoporosis (Group Al) and 30 post-menopause women with
osteopenia (Group A2). Group B (Control); include 20 post-
menopause women as healthy control. The data is expressed
as (mean + SD) values of demographic parameters for patient
groups. Table 1 showed non-significant difference (p > 0.05)
in age and Years of menopause between Group A (57.57 +
6.68,9.10 £ 5.89; respectively) compared to Healthy control
(57.15 £ 5.47,7.35 + 4.83; respectively). While The results of
the study showed significant difference (p < 0.05) in BMI,
WC, T score and Z score between Group A (31.82 +£5.52,98.3
+ 11.9, -2.61 + 0.89, -1.807 £ 0.516; respectively) compared
to Healthy control (34.92 + 5.2,104.85 + 9.13, -0.316 + 0.368,
0.905 £ 0.436; respectively) as shown in Table 1. The present
study also showed a non-significant difference (p > 0.05) in
age and Years of menopause in Group Al (58.05 + 6.47, 9.18
+ 5.57; respectively) and Group A2 (56.93 = 7.01, 9.00 + 6.38;
respectively) compared to healthy control (Group B) (5§7.15 £
5.47, 7.35 + 4.83; respectively). At the same time, the mean
value of BMI for GroupA1l was significantly higher than control
(30.91 £6.08,34.92 £ 5.2; respectively). While the mean value
of BMI was non-significant between Group A2 than healthy
control (33.04 +4.48,34.92 + 5.2; respectively) as shown in table
1. The results of the study also showed significant difference
(p<0.05)in WC, T score and Z score in Group Al (97.6 + 13.1,
-3.245 + 0.604, -1.835 £ 0.6; respectively) and Group A2 (99.2
+10.3, -1.77 + 0.376, -0.547 £ 0.641; respectively) compared
to Healthy control (104.85 £ 9.13, -0.316 + 0.368,0.905 + 0.436;
respectively) as shown in Table 1.

Biochemical Parameters

Table 2 compares the biochemical parameters of the patients
and control and the result expressed as mean + SD.
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Table 1: Demographic and clinical characteristics of Women Enrolled in the study

Group A (Post-menopause with osteoporosis and osteopenia)

Group B (Healthy control)

Data N=(70) N=1(20) p-value
Age (years) 57.57 £ 6.68 57.15+547 0.775
BMI (kg/m?) 31.82+5.52% 3492+52 0.027
Years of menopause 9.10 +5.89 7.35+4.83 0.183
WC (cm) 98.3 £ 11.9*% 104.85+9.13 0.012
T score -2.61 +0.89* -0.316 + 0.368 <0.0001
Z score -1.807 + 0.516* 0.905 +0.436 <0.0001
Group B (Healthy control)
Data Group Al (Post-menopause with osteoporosis) N = (40) N =(20) p-value
Age (years) 58.05+6.47 57.15+547 0.575
BMI (kg/m?) 30.91 £ 6.08 3492+52 0.011
Years of menopause 9.18 £5.57 7.35+4.83 0.197
WC (cm) 97.6 £13.1 104.85+9.13 0.016
T score -3.245 + 0.604 -0.316 + 0.368 <0.0001
Z score -1.835+ 0.6 0.905 +0.436 <0.0001
Group B (Healthy control)
Data Group A2 (Post-menopause with osteopenia) N = (30) N =(20) p-value
Age (years) 56.93 +7.01 57.15+ 547 0.903
BMI (kg/m?) 33.04+4.48 3492+52 0.193
Years of menopause 9.00 +6.38 7.35+4.283 0.304
WC (cm) 99.2+10.3 104.85+9.13 0.048
T score -1.770 £ 0.376 -0.316 £ 0.368 <0.0001
Z score -0.547 £ 0.641 0.905 +0.436 <0.0001

p-value < 0.05 considered significant
p-value < 0.01 considered high significant

Post menopause women with both osteoporosis and osteopenia
(group A) had significantly higher mean serum IL17, FGF21
and CXCI2 levels compared to healthy control (p <0.0001),
respectively (Table 2). In contrast, the serum levels of total
calcium and ALK were insignificant when (p >0.05) compared
to healthy control, respectively. IL17A, FGF21 and CXCI12
levels were significantly higher in both Group Al (p <0.0001)
and Group A2 (p <0.0001) than control, respectively. The
mean value of serum total calcium for Group Al was lower
than control but non-significant (p >0.05), while in Group
A2, serum level of total calcium was higher than control but
also still non-significant (p >0.05). The mean value of serum
ALP for GroupA1l was lower than control but non-significant
(p >0.05), while in GroupA2, serum level of ALK was also
lower than control but also still non-significant (p >0.05).

Correlations Studies

The correlation between the entire group and sub group patients
has been tested by Pearson’s correlation coefficient (r). The
variable was considered statistically significant, at p <0.05
and highly statistically significant at p < 0.01.

Correlation of Studied Variable in Sub groups of Study
Population

Table 3 shows the correlation of the entire Group A. The
present study is found significant positive correlations between

the values of the age and years of menopause (r = 0.825, p =
0.0001), age and Z score (r = 0.263, p = 0.028), BMI and WC
(r=0.325, p=0.006) in Group A. Also, there was significant
positive correlations between serum levels of FGF21 and
CXC12 (r = 0.401, p = 0.001) of Group A. In addition, there
were significant negative correlation between serum levels of
IL17A and T score (r =-0.403, p = 0.001), FGF21 and T score
(r=-0.495, p = 0.0001), CXC12 and T score (r = -0.441, p =
0.0001), IL 17A and Z score (r=-0.344, P =0.004), IL17A and
Calcium (r = -0.285, p = 0.017). Table 4 show the correlation
of Group Al. There were significant positive correlations
between the values of age and years of menopause (r = 0.806,
p = 0.0001), age and Z Score (r = 0.499, p = 0.001), T and
Z score (r = 0.382, p = 0.015). Also, there was significant
negative correlations between serum levels of IL17A and T
score (r=-0.313, p=0.049), serum levels of FGF21 and T score
(r = -0.386, p = 0.014), serum levels of CXCI12 and T score
(r=-0.374, p=0.018), of entire studied Group Al. Table 5 show
the correlation of Group A2, the present study found significant
positive correlations between the values of the age and years
of menopause (r = 0.85, p = 0.0001), serum levels of FGF21
and CXCI12 (r=0.513, p = 0.004). Also, there was significant
negative correlations between WC and T Score (r =-0.399, p
=0.029), serum levels of FGF21 and years of menopause (r =
-0.366, p = 0.047), of Group Al.
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Table 2: Mean + SD for biochemical parameters of the patients and control

Group A (Post-menopause with osteoporosis and

osteopenia) Group B (Healthy control)
Data N =(70) N =(20) p-value
Serum IL-17A (ng/L) 251 £ 115* 57.9+28.8 <0.001
Serum FGF21 (pg\mL) 540 £ 285* 97.1 £54.7 <0.001
Serum CXC12 (ng\L) 436 +277* 179.6 £ 64.2 <0.001
Serum calcium (mg/dL) 9.11 £ 0.805 9.055+0.701 0.760
Serum alkaline phosphatase (U/L) 548+ 11.0 57.7+12.1 0.342
Group Al (Post-menopause with osteoporosis) Group B (Healthy control)
Data N =(40) N=(20) p-value
Serum IL-17A (ng/L) 280 + 135* 57.9+28.8 <0.0001
Serum FGF21 (pg\mL) 639 + 334% 97.1+54.7 <0.0001
Serum CXC12 (ng/L) 517 +339* 179.6 £ 64.2 <0.0001
Serum Calcium (mg/dL) 8.98 +£0.693 9.055 +£0.701 p=0.698
Serum Alkaline Phosphatase (U/L) 56.6+11.0 57.7+12.1 p=0.719
Group A2 (Post-menopause with osteopenia) Group B (Healthy control)
Data N =(30) N=(20) p-value
Serum IL-17A (ng/L) 212.3 £66.1%* 57.9+28.8 <0.0001
Serum FGF21(pg\mL) 407 + 106* 97.1+54.7 <0.0001
Serum CXC12 (ng/L) 328.8 + 84.4* 179.6 = 64.2 <0.0001
Serum Calcium (mg/dL) 9.287 £0.916 9.055+0.701 p=0318
Serum Alkaline Phosphatase (U/L) 524+124 57.7+12.1 p=0.14
p-value < 0.05 considered significant
p-value <0.01 considered high significant
Table 3: Correlations (r) Results for Group A
Variable
Group A Yr of T FGF CcXc Total
N=70 Age BMI wcC menopause  Score Z score IL174 21 12 Ca ALP
Age R 1 -0.217  0.068  0.825 -0.203 0263  0.044 0.085 0.015 0.019 -0.109
P 0 0.071 0.576  0.0001* 0.092 0.028* 0.718 0.485 0.903 0.873 0.371
BMI R -0.21 1 0325  -0.154 0.209 -0.068  -0.183 -0.001 0.066 0.233 0.051
P 0.07 0 0.006*  0.202 0.083 0574  0.13 0.995 0.589 0.052 0.676
WC R 0.068 0.325 1 -0.017 0.031 -0.029  -0.029 -0.078 -0.057 0.029 0.051
P 057 0.006* 0 0.890 0.801 0.80 0.811 0.522 0.639 0.812 0.676
Yr. of R 082 -0.154  -0.017 1 -0.11 0.187  0.073 0.069 -0.051 -0.024  -0.065
menopause P 0.0001* 0.202 0890 0 0.365 0.122  0.55 0.568 0.673 0.844 0.592
T score R -0.119 0258 0.123 -0.038 1 0.349  -0.403 -0.495 -0.441 0.156 -0.056
P 0326 0.031* 0311 0.755 0 0.003  0.001** 0.0001**  0.0001**  0.197 0.646
Z score R 0263 -0.068  -0.029  0.187 0.349 1 -0.344 0.113 -0.169 0.073 -0.021
P 0.028% 0.574 0.810  0.122 0.003 0 0.004**  0.354 0.163 0.546 0.862
IL17A R 0.044 -0.183  -0.029 0.073 -0.403 -0402 1 0.163 0.134 -0.285  0.093
P 0718 0.13 0.811 0.55 0.001* 0.004 0 0.179 0.268 0.017*  0.442
FGF21 R 0.085 -0.001  -0.078  0.069 -0.495 0.113 0.163 1 0.401 -0.058  -0.016
P 0485 0.995 0.522  0.568 0.0001* 0354  0.179 0 0.001%** 0.633 0.898
CXC12 R 0015 0.066 -0.057  -0.051 -0.441 -0.169  0.134 0.401 1 -0.025  0.177
P 0903 0.589 0.639  0.673 0.0001** 0.163  0.268 0.001%** 0 0.837 0.143
Total Calcium R 0.019 0.233 0.029  -0.024 0.156 0.073  -0.285 -0.058 -0.025 1 -0.002
P 0.873 0.052 0.812  0.844 0.197 0.546  0.017* 0.633 0.837 0 0.988
ALP R -0.109 -0.008 0.051 -0.065 -0.056 -0.021  0.093 -0.016 0.177 -0.002 1
P 0371 0.946 0.676  0.592 0.646 0.862  0.442 0.898 0.143 0.988 0

(*) Correlation is significant at 0.05 level (2-tailed)
(**) Correlation is high significant at 0.01 level (2-tailed)
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Table 4: Correlations (r) Results for Group A1l

Variable
Group Yr of T FGF CcXc Total
Al Age BMI wc menopause  score Z score 11174 21 12 Ca ALP
Age R 1 -0.300  0.064  0.806 -0.287 0499  0.089  0.142  0.018  -0.007  -0.116
P 0 0.06 0.695 0.0001**  0.073  0.001** 0587 0382 0913  -0964 0476
BMI R -0.300 1 0.432 -0.206 0216  -0.017  -0.168  0.08 0.144  0.195  0.046
P 0.06 0 0.005%*  0.202 0.181 0915 0299  0.622 0376 0229  0.776
wC R 0.064 0432 1 -0.029 0.086  0.099  -0.111  -0.028  -0.005  0.07 0.201
P 0.695 0.005 0 0.858 0.598  0.543 0496 0862 0974  0.669 0214
Yr. of R 0.806 0206 -0.029 1 0251 0321 0154 02 -0.047  -0.049  -0.096
Meno-pause P 0.0001*%* 0202  0.858 0 0.119 0.043 0.343 0.215 0.775 0.765 0.555
T R -0.287 0.216  0.086 -0.251 1 0382  -0313  -0.386  -0.374  0.041 0.146
score P 0.073 0.181 0.598 0.119 0 0.015%  0.049%  0.014*  0.018*  0.801 0.369
z R 0.499 -0.017  0.099 0.321 0382 1 <0365 0154  -0204 0.147  -0.117
score P 0.001* 0915  0.543 0.043* 0.015* 0 0.02* 0342 0207 0367 0472
IL17A R 0.089 -0.168  -0.111  0.154 0313 -0365 1 0.055  0.031 -0.295  0.109
P 0587 0.299  0.496 0.343 0.049*  0.02 0 0.736  0.848  0.065  0.503
FGF21 R 0.142 0.08 -0.028 02 0386 0342 0.055 1 0.294  -0.036  -0.129
P 0.382 0.622  0.862 0.215 0.014*  0.154 0736 0 0.065  0.824  0.426
CXC12 R 0.018 0.144  -0.005  -0.047 0374  -0204  0.031 0294 1 0.016  0.168
P 0913 0376  0.974 0.775 0.018* 0207 0848  0.065 0 0922 0.299
Total R -0.007 0.195  0.07 -0.049 0.041 0.147 0295  -0.036  0.016 1 0.216
Calcium P 0.964 0229  0.669 0.765 0.801 0367  0.065 0824 0922 0 0.18
ALP R -0.116 0.046  0.201 -0.096 0.146  -0.117  0.109  -0.129  0.168 0216 1
P 0476 0.776 0214 0.555 0369 0472 0503 0426 0299  0.18 0

(*) Correlation is significant at 0.05 level(2-tailed)
(**) Correlation is high significant at 0.01 level(2-tailed)

DISCUSSION

There is clinical and molecular evidence suggests that
inflammation also exerts significant influence on bone turnover,
inducing OP. Several pro-inflammatory cytokines have been
implicated in the regulation of bone cells and an activated
immune profile has been considered an important risk factor
in the occurrence of OP.!* In this study serum ILI7A levels
were significantly higher in group A and subgroup patients
(Al and A2) compared to healthy controls, respectively,
this was following several studies.!>'® IL17A correlates
negatively with BMD in Group A and groupAl. This result
was in agreement with Zhang, J. et al. study.!” IL17A affects
the bone and induced bone loss is initiated through RANK
ligand-mediated osteoclastgenesis; this occurs by activation
of T cell also its has a role in local inflammatory processes
by regulating neutrophil production and recruitment.'® In this
study, serum FGF21 was significantly higher in group A and
subgroup patients (Al and A2) compared to healthy controls,
respectively, FGF21 correlates negatively with BMD in Group
A and group Al this results agreed with recent studies'®?!
and disagree with other studies.?*** Fibroblast growth factor
21 (FGF21) is an atypical member of the FGF family, which
functions as a powerful endocrine and paracrine regulator of
glucose and lipid metabolism, in addition to liver and adipose

tissue. Whether FGF21 has a positive or detrimental effect
on bone in mice and humans remains unclear. recent studies
have shown that FGF21 can also be produced in skeletal
muscle and bone.?* The mechanism could be explained by the
following facts: physiological or pharmacological elevation of
FGF21stimulate IGFBP1 expression, which could be secreted
into circulation and induced osteoclast differentiation, bone
resorption and reduce bone mass.>> Also, the present study
found that the serum CXC12 was significantly higher in group
A and subgroup patients (Al and A2) compared to healthy
controls respectively, CXC12 correlates negatively with BMD
in Group A and groupAl this results was accordance with
several studies.?®?’ Dysregulation of the immune system
is associated with the beginning of various inflammatory
autoimmune disorders, which cause antagonistic effects on
bone integrity.?® CXC12 has a role in bone resorption, during
osteoclast differentiation, the expression of CXCLI12 and its
receptor CXCR4 increase, indicating an autocrine/paracrine
mechanism of action of CXCL12 throughout the osteoclast
differentiation process.?’ Although calcium is the primary
nutrient of interest in bone health, the information from
previous studies linking serum calcium and BMD is limited.
Our study shows no significant difference in serum level of total
calcium in all group patients compared to healthy control, total
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Table 5: Correlations (r) Results for Group A2

Variable Yr oof T Total
Group A2 Age BMI wc menopause  score Zscore 11174 FGF21 CX12 ca ALP
Age R 1 -0.057 0.092 0.850 -0.159 0.108 -0.147 -0.245 -0.188 0.077 -0.136
P 0 0.765 0.626 0.000 0.402 0.569 0.439 0.193 0.320 0.685 0.473
BMI R -0.057 1 0.056 -0.081 -0.272 0.194 -0.019 0.148 0.203 0.238 -0.005
P 0.765 0 0.769 0.672 0.145 0.305 0.919 0.436 0.281 0.205 0.981
wC R 0.092 0.056 1 0.003 -0.399 0.251 0.342 -0.218 -0.273 -0.055 -0.142
P 0.626 0.769 0 0.987 0.029 0.181 0.064 0.248 0.145 0.788 0.455
Yr. of R 0.850 -0.081 0.003 1 -0.040  0.153 -0.107 -0.366 -0.186 0.002 -0.041
MEnopause — p- 0,000  0.672 0.987 0 0.833 0418 0573 0.047 0325 0.990 0.831
T score R -0.159 -0.272 -0.399 -0.04 1 -0.189 -0.240 0.162 0.187 -0.063 -0.194
P 0.402 0.145 0.029 0.833 0 0.318 0.201 0.392 0.321 0.742 0.305
Z score R 0.108 0.194 0.251 0.153 -0.189 1 0.034 -0.258 -0.12 0.256 0.061
P 0569 0.305 0.181 0.418 0.318 0 0.860 0.168 0.528 0.172 0.748
IL17A R -0.247 -0.019 0.342 -0.107 -0.240 0.034 1 0.012 0.134 -0.223 -0.102
P 0439 0.919 0.064 0.573 0.201 0.860 0 0.949 0.479 0.237 0.593
FGF21 R -0.245 0.148 -0.218 -0.366 0.162 -0.258  0.012 1 0.513 0.224 -0.04
P 0.193 0.436 0.248 0.047 0.392 0.168 0.949 0 0.004 0.234 0.833
CXCl12 R -0.188 0.203 -0.273 -0.186 0.187 -0.12 0.134 0.513 1 0.204 0.057
P 0.320 0.281 0.145 0.325 0.321 0.528 0.479 0.004 0 0.279 0.765
Calcium R -0.077 0.238 -0.051 0.002 -0.063 0.256 -0.223 0.224 0.204 1 -0.133
P 0.685 0.205 0.788 0.99 0.742 0.172 0.237 0.234 0.279 0 0.483
ALP R -0.136 -0.005 -0.142 -0.041 0.194 0.061 -0.102 -0.04 0.057 -0.133 1
P 04 0.981 0.455 0.831 0.305 0.748 0.593 0.833 0.765 0.483 0

(*) Correlation is significant at 0.05 level(2-tailed)

(**) Correlation is high significant at 0.01 level(2-tailed)
calcium shows no correlation with BMD in all group patients;
these results agree with several studies.***! and disagree with
other.?? Also, the current study shows the serum level of ALP
in all group patients was lower compared to healthy control
but no significant difference; this agree with Zhao et al. study*>
and disagrees with others.**

CONCLUSION

According to the present study, which includes:

* Serum levels of IL17A, FGF21 and CXC12 is significantly
increased in Group A and sub group patients

» Serum levels of total calcium and ALP is a non-significant
difference in a Group A and sub group patients

» Significant negative correlation between serum levels of
IL17A and T score, FGF21 and T score, CXC12 and T
score in Group A

* Inthe future, [IL17A, FGF21 and CXC12 levels may be used
to evaluate, diagnose, and follow up of high-risk patients
with osteoporosis and osteopenia.

REFERENCES

1. Meeta M., Harinarayan CV., Marwah R., et a/. Clinical practice
guidelines on postmenopausal osteoporosis: An executive
summary and recommendations — Update 2019-2020. J Mid-life
Health, 2020; 11:96-112.

10.

Cosman F., de Beur SJ., LeBoff MS., et al. Clinician’s Guide
to Prevention and Treatment of Osteoporosis. Osteoporosis
International. 2014;25(10):2359-81.

Angham A. Hasan, Munaf H.Abd alrazak and Hassan M. Abbas
Al-Temimi; Evaluation the Risk Factors that are Associated with
Osteoporosis in Post Kidney Transplantation in a Sample of Iraqi
Patients. Iraqi J Pharm Sci, 2020,.29(2).

Boronl D., Agnieszka S., Daniel K., Anna B., and Adam K.
Polymorphism of interleukin-17 and its relation to mineral density
of bones in perimenopausal women European Journal of Medical
Research. 2014: 19:69.

Liu S. Structural Insights into the Interleukin-17 Family
Cytokines and Their Receptors. Adv Exp Med Biol.2019;
1172:97-117.

Lee Y. The role of interleukin-17 in bone metabolism and
inflammatory skeletal diseases. BMB Rep. 2013; 46(10): 479-483.
Takeshi Inagaki; Research perspectives on the regulation and
physiological functions of FGF21 and its association with
NAFLD; front. Endocrinol; Sept 2015.

Nagasawa T. CXC chemokine ligand 12 (CXCL12) and its
receptor CXCR4, J Mol Med. (Berl.) 2014;92 (5):433—439.
Giines Altiokka-Uzun et al. Oligo clonal bands and increased
cytokine levels in idiopathic intracranial hypertension,
Cephalalgia. 2015 Nov;35(13):1153-61.

Suzuki M, Uehara Y, Motomura-Matsuzaka K, Oki J, Koyama
Y, Kimura M, Asada M, Komi-Kuramochi A, Oka S, Imamura

1JDDT, Volume 12 Issue 2, April - June 2022

Page 723



Evaluation of IL17A, FGF21 and CXC12 in Post-menopause Iraqi Sample with Osteoporosis and Osteopenia

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

T.: {beta}Klotho is required for FGF21 signaling FGFR1c and
FGFR3c. Mol Endocrinol.2008;22(4):1006-14.

Wang Li, Qiu Hu, Chen Fu, Zhou Song: “Low-intensity pulsed
ultrasound promotes periodontal ligament stem cell migration
through TWIST1-mediated SDF-1 expression.” in: International
journal of molecular medicine,2018;(42)1:322-330.

Barnett, R.N., et.al. Performance of “kits” used for clinical
chemical analysis of calcium in serum. Amer.J. Clin.
Path.1973;59:836.

Heerspik W., Hafkenscheidt JCM., Siepelvander Ven Jongekryg
J., Djit CCM., Enzyme.1980;25, 333 — 341.

Yasovanthi Jeedigunta, Shehnaz Sultana,Rajender Rao
Kalashikam, Raghunath Manchala : Systemic Inflammation:
A Risk Factor for Osteoporosis in Pre- and Post-menopausal
Women. ] Women’s Health, 2020; 3 (4): 423-431.

Schefer IM., Grahnemo L., Engdahl C.,Drevinge C.,Gustafsson
KL.,C. Corciulo, Lawenius L., Iwakura Y.,Sjogren K., Lagerquist
MK., Carlsten H., Ohlsson C. & Islander U.: Interleukin 17A: a
Janus-faced regulator of osteoporosis, Scientific Reports,2020;
10:5692.

I1dik6 Molnar and ESomogyiné-Var E ;IL-17A-mediated
sRANK ligand elevation involved in postmenopausal
osteoporosis,Osteoporosis International 2013;25(2).

Zhang, J. et al. Changes of serum cytokines-related Th1/Th2/
Th17 concentration in patients with postmenopausal osteoporosis.
Gynecol. Endocrinol. 2015;31, 183-190.

Molnar 1., Bohaty I.& Somogyiné-Vari E; IL-17A-mediated
sRANK ligand elevation involved in postmenopausal
osteoporosis, Osteoporos Int 2014;25:783-786.

Rashmi S., Modagan P., Silambanan S. FGF-21 as bone adipose
marker in osteoporosis Dec, 2020;23: 23.

Wu YT, Hsu BG, Wang CH, Lin YL, Lai YH, Kuo CH: Lower
Serum Fibroblast Growth Factor 21 Levels are Associated with
Normal Lumbar Spine Bone Mineral Density in Hemodialysis
Patients. International journal of environmental research and
public health 2020, 17(6).

Hao RH, Gao JL, Li M, Huang W, Zhu DL, Thynn HN, Dong
SS, Guo Y: Association between Fibroblast Growth Factor 21 and
Bone Mineral Density in Adults. Endocrine 2018, 59(2):296-303.
Lee P, Linderman J., Smith S., Brychta RJ., Perron R., Idelson
C., et al; Fibroblast growth factor 21 (FGF21) and bone: is there
a relationship in humans? Osteoporos Int,2013;24:3053-3057.
Hoon SC, Hyang AL, Sang WK, Eun HC: Association between
Serum Fibroblast Growth Factor 21 Levels and Bone Mineral Density
in Postmenopausal Women. Endocrine. 2018;33(2):273-277.

Hui Sun, Matthew Sherrier and Hongshuai Li; Skeletal Muscle

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

and Bone — Emerging Targets of Fibroblast Growth Factor-21,
Front. Physiol. 2021; 12:625287.

Wang X, Wei W, Krzeszinski JY, Wang Y, Wan Y: A Liver-Bone
Endocrine Relay by IGFBP1 Promotes Osteoclastogenesis and
Mediates FGF21-Induced Bone Resorption. Cell metabolism
2015, 22(5):811-824.

Yang X., Huang H., Wang F., Zhoul Q., Huang Y. and Qin R.
Elevated plasma CXCL12/SDF-1 levels are linked with disease
severity of postmenopausal osteoporosis. innate Immunity 2020;
26(3); 222-230.

Carbone LD., Bu'zkova’ P., Fink HA., et al. Association of plasma
SDF-1 with bone mineral density, body composition, and hip
fractures in older adults: The Cardiovascular Health Study. Calcif
Tissue Int 2017; 100: 599-608.

Mclnnes, IB, Schett, G. Cytokines in the pathogenesis of
rheumatoid arthritis. Nat Rev Immunol 2007; 7: 429-442.
Lisignoli G., Toneguzzi S., Piacentini A., et al. CXCL2
(SDF-1) and CXCL13 (BCA-I) chemokines significantly induce
proliferation and collagen type I expression in osteoblasts from
osteoarthritis patients. J Cell Physiol 2006; 206: 78—85.
Shaima A..Abbass, Shatha H.Ali: The Beneficial Role of Some
Bone Markers in Evaluating Women with Osteoporosis under
Different Therapeutic Iraqi J Pharm Sci, 2011;20(1).

Cerani A, Zhou S, Forgetta V, Morris JA, Trajanoska K,
Rivadeneira F, Larsson SC, Michaelsson K, Richards JB. Genetic
predisposition to increased serum calcium, bone mineral density,
and fracture risk in individuals with normal calcium levels:
Mendelian Randomisation Study. Bmj. 2019;366: 14410.
Dalemo S, Eggertsen R, Hjerpe P, Almqvist EG, Bostrom KB.
Bone mineral density in primary care patients related to serum
calcium concentrations: a longitudinal cohort study from Sweden.
Scand J Prim Health Care. 2018;36: 198-206.

Liu et al. Associations between serum calcium, 25(OH)D level
and bone mineral density in older adults Journal of Orthopaedic
Surgery and Research,2019;14:458.

Zhao D, Wang J, Liu Y, Liu X. Expressions and clinical
significance of serum bone Gla-protein, bone alkaline
phosphatase and C-terminal telopeptide of type I collagen in
bone metabolism of patients with osteoporosis. Pak J Med Sci.
2015; 31:91.

Hailing Chen, Jufen Li, Qian Wang; Associations between bone-
alkaline phosphatase and bone mineral density in adults with and
without diabetes,Medicine,2018; 97:17.

Sundus Tariq, Saba Tariq, Khalid Parvez Lone, Saba Khaliq;
Alkaline phosphatase is a predictor of Bone Mineral Density in
postmenopausal females, Pak J Med Sci, 2019 ;35(3): 749-753.

1JDDT, Volume 12 Issue 2, April - June 2022

Page 724



