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Wnt pathway important in control of the bone formation through the regulation of
osteoblast activity, and sclerostin is an important in the regulator of the Wnt
pathway by blocking Wnt binding to its receptor and thereby inhibiting bone
formation. Blockage of Wnt antagonists such as sclerostin will trigger repair or
even healing of bone erosion. Recently show that IL-1Ra has been given important
role in therapeutic and pathogenesis of Rheumatoid arthritis (RA). This study
planned to evaluate the level of serum sclerostin and level of serum IL-1Ra, in
addition to correlate the level of serum sclerostin and IL-1Ra with disease activity
by (CDAI or DAS28) in thirty RA Iraqi patients treated with biological therapy
(Etanercept). The results show that sclerostin level within normal range in healthy
and patients but higher in healthy than patients with biological treatment, also IL1Ra within normal range in healthy and patients but higher in healthy than patients
with biological treatment significant difference (p<0.05).

Introduction
RA is an autoimmune disease with both
articular and extra-articular involvement.
Sclerostin is a protein that in humans has
been identified as an inhibitor of the
pathway and leads to decreased bone
formation. The Wnt/β-catenin signaling
pathway has well-recognized roles in
embryology and development, and is
emerging as a critical regulator of bone and
cartilage homeostasis in adult. Canonical

Wnt signaling is initiated by binding to
frizzled receptors and co-receptors ‘LDL
receptor-related proteins 5 and 6’ (LRP5/6)
which leads to β-catenin stabilization,
nuclear translocation and activation of target
genes such as Wnt-induced signaling
protein-1 (WISP-1) (Blom et al., 2010). Wnt
signaling is modulated by soluble
antagonists including dickkopf-1 (Dkk1),
secreted frizzled-related proteins (sFRPs),
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and sclerostin (SOST). There is little
information on changes in SOST in arthritis,
with a reduction in the number of SOSTpositive osteocytes noted in association with
increased cortical bone density in the
femoral neck of patients with hip
osteoarthritis (OA) (Power et al., 2010), and
in zygapophyseal joints with OA and
ankylosing spondylitis (Appel et al., 2009).
Previously it was reported that serum levels
of sclerostin and Dkk-1 increase in patients
with juvenile idiopathic arthritis (JIA) and
tumor necrosis factor (TNF-α) contributes to
their increase (Aletaha et al., 2010).

patients underwent full medical history
taking and clinical examination with special
attention to tender joint count (TJC),
swollen joint count (SJC) and morning
stiffness. Patients who had Paget disease,
multiple myeloma, breast cancer, bone
metastasis and patients who were receiving
biological treatment in the form of TNF-α
inhibitors during the last 6 months were
excluded from this study. Disease activity
score (DAS28) was assessed and considered
low (DAS28 ⩾2.6 −<3.2) moderate (⩾3.2–
<5.1), high (⩾5.1) and DAS28 <2.6 as
remission (Wolfe, 2002). Modified Health
assessment questionnaire (MHAQ) was
calculated; eight activities were rated as
0 = without any difficulty, 1 = with some
difficulty, 2 = with much difficulty, and
3 = unable to do. MHAQ scores were
divided into categories of mild (MHAQ
<1.3), moderate (1.3 < MHAQ < 1.8) and
severe (MHAQ >1.8) functional losses
(Eggelmeijer et al., 1993).

Inflammatory factors such as TNF-alpha
have also been shown to reduce osteoblast
activity, thereby inhibiting the formation of
new
bone.
Although
anti-resorptive
approaches, such as bisphosphonates,
denosumab, IL-1 receptor antagonist, and
TNF-alpha antibody have been effective in
slowing or blocking inflammation-induced
bone loss, they have shown a limited
capacity to restore lost bone. Interleukin 1
receptor antagonist (IL-1Ra) is a naturally
occurring IL-1 inhibitor, acting as a
"receptor antagonist", which blocks IL-1
mediated signal transduction. In 1990 IL1Ra was cloned and later on, a large
numbers of studies led to disclosure of the
crucial importance of the imbalance between
IL-1 and IL-1Ra in the pathogenesis of RA.

Laboratory evaluation included complete
blood
count
(CBC),
erythrocyte
sedimentation rate (ESR), C-reactive protein
(CRP) and rheumatoid factor (RF). Serum
level of sclerostin and IL-Rawas measured
using sandwich enzyme immunoassay
(ELISA)
technique
(BIOMEDICA
GRUPPE). The procedure was done
according to the manufacturer instruction as
supplied with in the kit for both patients and
controls. 20 μl standard/sample/control was
added into appropriate wells followed by
50 μl AB (biotinylated anti Sclerostin
antibody or anti IL-Ra) then the wells were
covered and incubated overnight (18–24h) at
room temperature (18–24°C) in the dark.
Washing for 5 times was performed
followed by adding 200 μl conjugate and
incubated for 1 hour at room temperature in
the dark. After washing was performed
200 μl substrate was added and incubated
for 30 min at room temperature in the dark.
50 μl stop solution was added and the

Materials and Methods
Thirty RA patients diagnosed according to
the 2010 ACR/EULAR classification
criteria5 were recruited from consultation of
Baghdad teaching hospital in medical city.
The inclusion criteria in the study were an
inadequate response to one diseasemodifying anti rheumatic drug and patients
were taken anti-TNFα therapy. Thirty age
and sex matched apparently healthy subjects
were included as a control group. All
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absorbance was measured at 450 nm with
reference 630 nm.

Table 4: show comparison between patients
and control in MCV, MCH, MCHC and
MPV
which
show
non-significant
difference.
Sclerostin, an inhibitor of the Wnt/β-catenin
pathway, has anti-anabolic effects on bone
formation
by
negatively
regulating
osteoblast differentiation. Mutations in the
human sclerostin gene (SOST) lead to
sclerosteosis with progressive skeletal
overgrowth,
whereas sclerostin-deficient
(Sost(-/-)) mice exhibit increased bone mass
and strength.Therefore, antibody-mediated
inhibition of sclerostin is currently being
clinically evaluated for the treatment of
postmenopausal osteoporosis in humans.
Bone is constantly undergoing bone
remodeling, a complex process involving the
resorption of bone on a particular surface,
followed by a phase of bone formation. In
normal adults, and prior to menopause in
females, there is a balance between the
amount of bone resorbed by osteoclasts and
the amount of bone formed by osteoblasts
i.e. physiologic remodeling.

Statistical Analysis
The Statistical Analysis System- SAS
(2012) program was used to effect of
difference factors in study parameters. Chisquare test was used to significant compare
between percentage and Least significant
difference –LSD test (T-Test) was used to
significant compare between means in this
study.
Results and Discussion
Table.1 show comparison between patients
and
control
group
in
erythrocyte
sedimentation rate which show significant
difference (p<0.01) high level of ESR in
patients than control group. Sclerostin level
within normal range in healthy and patients
but higher in healthy than patients with
biological treatment which show significant
difference (p<0.05). Also IL-1Ra within
normal range in healthy and patients but
higher in healthy than patients with
biological treatment which show significant
difference (p<0.05). ACCP result show nonsignificant difference between patients and
healthy control.

In patients with RA, this balance is altered
in favor of resorption as a result of the
inflammatory process,
activation
of
osteoclasts and lack of bone repair.
Accordingly, several negative clinical
consequences occur in patients with RA
(Walsh et al., 2004). Sclerostin,secretedbyan
osteocyte and itencoded byprotein SOST
gene, belongs to the DAN (differential
screening selected gene aberrant in
neuroblastoma) family of glycoproteins (van
Bezooijen et al., 2007). Wnt pathway is
important in the control of the bone
formation by the regulation of osteoblast
activity (Johnson et al., 2007). SOST is an
important regulator of the Wnt pathway by
blocking Wnt binding to its receptor and
thereby inhibiting bone formation. The
expression of Wnt antagonists such as
secreted Frizzled- related protein-1 and

Table 2: show comparison between patients
and control in WBC and differential count
of WBC which show significant difference
between patients and control in WBC and
neutrophil count (p<0.05) and nonsignificant difference in lymphocyte,
monocyte, eosinophil, and basophil count
between patients and control.
Table 3: show comparison between patients
and control in RBC count, HB, HCT, RDW
and PLT which show non-significant
difference.

720

Int.J.Curr.Microbiol.App.Sci (2016) 5(9): 718-724

sclerostin
can
be
induced
during
inflammation and may also inhibit repair of
bone erosion by suppressing bone formation
(Schett et al., 2012). Blockage of Wnt
antagonists such as sclerostin will trigger
repair or even healing of bone erosion (Vis
et al., 2011).

remission, it is necessary to continue with an
intense regimen either with expensive
biologics or DMARD combinations. Flare
was reported in approximately 26-40% of
patients depending on the number of followup years, the types of drugs used to induce
remission, and the minimum DMARD
dosage used for maintenance. These findings
underscore the need for markers to predict
the sustainability of remission in RA
patients.

This is the first study in Iraq and the third
study in the world that measured the level of
sclerostin in patients with rheumatoid
arthritis who receiving biological therapy. In
current study there is significant difference
between RA patients and control group On
the contrary; Vis et al., (2014) found that
sclerostin levels were significantly higher in
female RA patients than healthy control
Dutch females. This difference may be
explained by the differences in the make-up
of the study population and the difference in
ethnicity.

IL-1Ra is a naturally occurring antiinflammatory molecule that inhibits the
action of IL-1 induced pro-inflammatory
activity and therefore has been shown to
prevent joint erosion and damage in RA.
Analysis of IL-1Ra in serum samples in our
study showed reduction of the level of
interleukin compared with control group. It
has been reported that IL-1Ra is made by
hepatocytes and by cells within the joint and
behaves as an acute phase protein. TheIL-1
receptor antagonist (IL-1Ra) is a naturally
occurring cytokine that inhibits the binding
of IL-1β to IL-1R. IL-1Ra lacks the binding
domain necessary for recruiting the IL- 1R
accessory protein to the receptor complex;
therefore, preventing downstream proinflammatory signaling.IL-1Ra has been
given therapeutically in several experimental
models of arthritis with dramatic effects
(Horai et al., 2000).

Strategies of the current treatment, including
early treatment with DMARDs, use of
biologicals and newer DMARDs, and
disease activity score (DAS) driven treat to
target protocols of RA increased the number
of patients achieving remission. Various
studies indicated that a certain proportion of
patients may reach remission regardless of
the drugs administered to obtain disease
control (William, 2004). Many of studies are
currently exploring whether, after achieving

Table.1 Compare between patients and control in ESR, SOST,
IL-1Ra & ACCP
Group
Patients
Healthy
LSD value
P-value

Mean ± SE
ESR
SOST
IL-1Ra
31.23 ± 11.18
0.801 ± 0.28
0.633 ± 0.35
12.67 ± 3.73
1.072 ± 0.59
0.979 ± 0.34
9.255 **
0.038 *
0.209 *
0.0115
0.0492
0.0436
* (P<0.05), ** (P<0.01), NS: Non-significant.
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0.166 ± 0.09
0.226 ± 0.11
0.077 NS
0.095
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Table.2 Compare between patients and control in WBC and
Differential of WBC
Group
WBC
8.58 ± 3.12
7.06 ± 1.20
1.026 *
0.0339

Patients
Healthy
LSD value
P-value

Mean ± SE
NEU
LYM
MONO
5.34 ±2.78
2.34 ±0.69
0.619 ±0.17
4.28 ± 1.09
2.07 ± 0.47
0.457 ± 0.15
0.772 *
0.418 NS
0.288 NS
0.0286
0.263
0.405
* (P<0.05), NS: Non-significant.

EOS
0.170 ±0.05
0.182 ±0.12
0.274 NS
0.279

BASO
0.0622 ±0.02
0.0663 ±0.02
0.0219 NS
0.336

Table.3 Compare between patients and control in RBC, HGB, HCT,
RDW & PLT
Group
Patients
Healthy
LSD value
P-value

RBC
4.77 ± 0.59
4.83 ± 0.54
0.437 NS
0.694

Mean ± SE
HGB
HCT
12.59 ± 2.24
37.73 ± 5.67
13.34 ± 1.76
38.07 ± 4.12
1.095 NS
3.552 NS
0.216
0.253
NS: Non-significant.

RDW
12.39 ±2.77
11.87 ± 1.22
1.668 NS
0.107

PLT
271.98 ± 42.40
266.23 ± 31.29
46.502 NS
0.489

Table.4 Compare between patients and control in MCV, MCH,
MCHC & MPV
Group
Patients
Healthy
LSD value
P-value

Mean ± SE
MCV
79.37 ± 9.39
78.34 ± 5.73
12.782 NS
0.573

MCH
26.51 ± 3.94
27.67 ± 2.82
7.201 NS
0.984
NS: Non-significant.

More importantly, these treatments have
demonstrated efficacy in 60% of RA
patients. A significant body of experimental
evidence
has
implicated
the
proinflammatory cytokine IL-1 in the
pathogenesis of RA. For example, IL-1b
over expression in rabbit knee joints causes
arthritis with clinical and histological
features characteristic of RA, whereas IL-1
deficiency is associated with reduced joint

MCHC
42.90 ± 9.67
34.97 ± 1.52
10.805 NS
0.0859

MPV
6.73 ± 1.53
7.38 ± 1.68
1.694 NS
0.361

damage. In experimental models, IL-1
blockers, including IL-1 receptor antagonist
(IL-1Ra), significantly reduce clinical and
histological disease parameters. In RA
patients, plasma and synovial fluid
concentrations of IL-1 are elevated, and
these correlate with various parameters of
disease activity. The production of
endogenous IL-1Ra, however, appears to be
insufficient to balance these higher IL-1
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levels. The efficacy of blocking IL-1 in
patients with active RA has been established
in controlled clinical trials of anakinra, a
recombinant human IL- 1Ra (r-metHuIL1ra). When used alone or in combination
with methotrexate, anakinra significantly
reduces the clinical signs and symptoms of
RA compared with placebo. Taken together,
these results indicate that IL-1 plays an
important role in the pathogenesis of RA.

specific and different genetic backgrounds.
The levels of both secreted and intracellular
isoforms of IL-1Ra produced in the
rheumatoid joint or in the arterial wall may
not be adequate to effectively inhibit the
excess amounts of locally produced IL-1.
Thus, an imbalance between IL-1 and IL1Ra may predispose to local inflammatory
disease in particular tissues in the presence
of other as yet unknown genetically
influenced factors.

IL-1 and IL-1Ra production has been
evaluated in tissue culture using synovial
cells isolated from RA patients. In one
study, spontaneous IL-1Ra production
predominated in one-third of the synovial
specimens; however, in the other two-thirds,
IL-1 was produced in higher amounts than
IL-1Ra. In another study, synovial cells
produced 1.2 to 3.6 times higher amounts of
IL-1Ra than IL-1. Purified synoviocytes
from these specimens contained IL-1Ra but
secreted very low amounts.
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