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Introduction

Non-alcoholic fatty liver disease (NAFLD)
is considered one of the world’'s most prevalent
liver disorders, and several factors contribute to the
pathogenesis of the disease, such as environmental and
genetic factors [1]. Itincludes various degrees of disorders
such as accumulation of fat in the liver or the development
of inflammations as well as the occurrence of a distinct
dysfunction in the liver cells [2]. NAFLD also encompasses
other tissue disorders from steatosis and non-alcoholic
steatohepatitis (NASH) to cirrhosis, and some patients
also experience liver cancer [3]. The prevalence of NAFLD
is associated with increased obesity rates in societies,
and it is a common disease that is difficult to detect early
because it lacks clear symptoms at the beginning of its
appearance, but it can be detected in a laboratory through
an increase in liver enzymes also NAFLD is associated
with other diseases such as heart disease, diabetes and
thyroid disease [4]. Osteoporosis entails reducing bone
mass and changes in bone structure resulting in increased
bone breakability and increased risk of rupture, the causes
of osteoporosis include increased age, low body mass
index, low bone mineral density, Vitamin D and calcium,
smoking, alcohol, and other factors, including biomarker
measures of bone turnover, may be useful for testing
osteoporosis therapies but not for diagnosis [5]. The liver

BACKGROUND: Non-alcoholic fatty liver disease (NAFLD) is one of the common liver diseases worldwide that is not
associated with alcohol consumption; it is a group of disorders caused by fat accumulation in the liver.

AIM: The research aims to assess the levels of serum sialoprotein, sclerostin, and osteocalcin in men with NAFLD.

METHODS: The current study was conducted in Basra city, Iraq in 2020, which includes 400 men with NAFLD, age
ranges between (30 and 50) years, and 400 matched health men as controls, serum levels of study parameters were
measured using the ELISA method.

RESULTS: The results showed a significant decrease in the levels of serum osteocalcin but a non-significant
difference in sclerostin and bone sialoprotein in men with NAFLD comparing with the control group, also age and
disease severity factors did not show any significant effect on study parameters in the patient’s group.

CONCLUSION: In conclusion, men with NAFLD may be prone to some disturbances in the bone health regardless
of disease progression and age in Basrah city.

produces many proteins that play an important role in bone
metabolism and the organization of its different pathways,
but so far the pathogenesis of this is not sufficiently clear,
as the relationship between NAFLD and the apparent
decrease in body bone mineral density levels has been
addressed recently [6]. Several studies found NAFLD to
be a risk factor associated with low bone mineral levels
and its role in hepatitis and osteoporosis stimulation [7], [8].
Chronic inflammatory processes mediate the relationship
between bone disorders in people with NAFLD and liver
virus infections, liver centralizes the relationship between
muscle, adipose, and muscle tissue, as well as many
molecules produced from osteoblast mediators that link
the liver to these tissues, NAFLD is one of the most
common liver diseases related to metabolic disorders and
insulin resistance and the worsening of these patients’
bone homeostasis has recently been addressed in light
of the effect of age and gender, among pathophysiological
features that link NAFLD and weak bones is a deficiency
of the Vitamin D, chronic inflammation, and GH/IGF-1 axis
turbulences [9], [10]. The clinical role of bone markers in
the diagnosis and management of osteoporosis in chronic
liver disease is still uncertain, but they may be useful for
checking bone loss or evaluating the patients’ response to
treatments [11].

The study assesses the effect of NAFLD on
some of the men’s bone biomarkers and shows the
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effect of age and disease severity on these criteria to
clarify the relationship between NAFLD and general
bone weakness.

Methods

The currentresearch was included 800 samples
include 400 people with NAFLD (180 with clear non-
alcoholic steatosis, 100 with steatohepatitis, and 120
with cirrhosis), age ranged from 30 to 50 years of age
and 400-matched health people as controls with NAFLD
were confirmed by ultrasound and laboratory diagnosis
under the supervision of a specialized internal medicine
doctor. Serum levels of bone sialoprotein, sclerostin,
and osteocalcin were measured using the ELISA
(Elabscience Kits/lUSA) method. For all patients in the
study, the exclusion criteria include alcohol, smoking,
prolonged medication use, other liver diseases, renal
disease, diabetes mellitus, hypertension, immune, and
hormonal diseases. The statistical analysis is carried out
using SPSS version 23, whereby p < 0.05 is considered
statistically significant, and data are expressed as (mean
+ SD) and the difference in the levels of these markers
between NAFLD cases and control was evaluated by
t-test, one-way ANOVA test and Post hoc tests.

Results

Table 1 showed a significant decrease in the
levels of serum osteocalcin but sclerostin and bone
sialoprotein did not show any significant difference in
NAFLD patients compared with a control group.

Table 1: Comparison of serum parameters between NAFLD
patients and control groups

Serum parameters NAFLD (n = 400) Control (n = 400)
Mean + SD

Osteocalcin (ng/mL) 3.62 £6.67 15.43 + 13.25*

Sclerostin (pg/mL) 495.55 + 428.41 447.38 + 330.78

Bone sialoprotein (ng/mL) 13.50 £ 9.15 14.23 +8.79

*Significant decrease at the (p<0.05). NAFLD: Non-alcoholic fatty liver disease.

The study results showed that there is a
significant decrease in serum osteocalcin and sclerostin
in patients with NAFLD compared to controls in both
age groups, except bone sialoprotein did not show a
significant difference, and the comparison among age
categories of NAFLD patients showed a non-significant
difference in all study parameters, Table 2.

As in Table 3 serum osteocalcin, sclerostin and
bone sialoprotein levels did not show any significant
difference in NAFLD patients when compared with
control for disease severity categories, also the
comparison between disease severity categories of
NAFLD patients did not show a significant difference.

Table 2: Comparison of serum parameters between NAFLD
patients and control groups according to age categories

Serum parameters NAFLD (n = 400) Control (n =400)
Mean + SD

Age (30—40) year (n = 220) (30—40) year (n = 180)

Osteocalcin( ng/mL) 2.75 + 5.53° 13.95 + 11.05*

Sclerostin (pg/mL) 371.93 + 324.95" 482.81 + 346.36

Bone sialoprotein (ng/mL) 13.13 £ 7.60° 13.49 +9.55

Age (41-50) year (n = 180) (41-50) year (n = 220)

Osteocalcin( ng/mL) 4.69 +7.88° 16.69 + 15.04*

Sclerostin (pg/mL) 646.64 + 496.65° 418.41 + 322.69

Bone sialoprotein (ng/mL) 13.95 £ 10.97° 14.85 + 8.30

*Significant decrease at the (p<0.05). Different letters indicate that there is non-significant difference
between the two age groups of NAFLD patients for each parameter. NAFLD: Non-alcoholic fatty liver
disease.

Discussion

The current study showed that the levels of
osteocalcin in NAFLD patients decrease compared to
the healthy group of men. Osteocalcin is a hormone
(non-collagenic  protein) contained in abundant
quantities in the bones, acts as a mediator between
the skeleton system and adipose tissue, its low levels
in adults result in a marked weakening in the bone
structure, and low levels of this hormone have also
been reported in the liver fibrosis and are an important
factor in the progress of NAFLD [12], [13], [14].

Table 3: Comparison of serum parameters between NAFLD
patients according to disease severity

Disease severity NAFLD (n = 400)
Serum parameters Steatosis Steatohepatitis Cirrhosis
(n=180) (n=100) (n=120)
Mean + SD
Osteocalcin( ng/mL) 3.82 £ 6.57 2.45+3.72 4.28 +8.84
Sclerostin (pg/mL) 471.16 £510.32 539.16 + 358.91 495.80 + 374.35
Bone sialoprotein (ng/mL) 12.73 +9.37 11.29 £ 7.65 16.49 + 9.91
NAFLD: Non-alcoholic fatty liver disease.
Osteocalcin  improves NAFLD’s progression by

stimulating the Nrf2 pathway to cause oxidative stress
and inhibits the JUK pathway, where low levels of
osteocalcin are observed in children with NAFLD and
who suffer from obesity, this decrease also increases
with disease severity, osteocalcin plays a key role in
the metabolism of fats and glucose, thus contributing
to promoting disease progression [15]. Low levels of
osteocalcin in children and adolescents with NAFLD
are a vital sign of disease severity for this age group
[16]. Osteocalcin regulates bone metabolism and is a
diagnostic criterion for bone formation in the body, the
previous studies indicated the relationship of NAFLD
with the percentage of minerals in bones where there
is an inverse relationship between them in men, in
particular the density of minerals present in the hips
[17]. Osteocalcin may play a role in the development
of insulin resistance associated with fatty liver disease
[18]. Serum osteocalcin levels are not directly correlated
with NAFLD but recorded a low level of osteocalcin
in NAFLD men than in control, the occurrence of
NAFLD increased gradually with decreasing levels of
osteocalcin, and independently related to ALT in these
men [19]. Osteocalcin regulates metabolism in the
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form (undercarboxylated/uncarboxylated), where an
inverse association was observed between NAFLD
and osteocalcin due to it reduces liver lipogenesis by
reducing expression of SREBP-1c [20]. Osteocalcin
is a hormone derived from bone, plays an important
role in the relationship between energy and bone
metabolism, it was found that treating mice with
NAFLD relieved the severity of the disease through the
GPRCB6A signaling pathway and that GPRC6A in the
liver could be used as a target for NAFLD treatment
[21]. The present study showed a non-significant
variance in serum sclerostin levels in NAFLD patients
when compared with the healthy men group. Sclerostin
is a glycoprotein produced by bone cells and known to
inhibit Wnt signaling [22]. Sclerostin is a major regulator
of osteocytes produced from osteocytes and impedes
the process of differentiation and proliferation of the
osteoblasts, as result, osteogenesis is impaired by
antagonizing wnt signaling through association with
(LRP) 5/6 transmembrane receptors [23]. Decreased
serum sclerostin levels were recorded in NASH
patients this low level is also observed in patients with
osteoporosis, which is noted in the advanced stages
of liver diseases, osteoporosis results from weak
bone formation, where sclerostin regulates the Wnt
signaling pathway that is important in regulating of
bone formation [24], [25]. In advanced cirrhosis, the
sclerostin levels recorded as much as more than in
those patients with early stages of disease [26]. The
bone formation may be affected by the liver disease
due to the toxic substances and sclerostin that lead to
osteoporosis in patients with advanced stages of liver
cirrhosis [9]. The severity of NAFLD is closely related to
the intensity of the bone minerals and with osteocalcin,
sclerostin levels play an important role in bone
formation [27]. The present results showed that serum
bone sialoprotein levels non-significant difference in
NAFLD patients compared with the healthy men group
so this finding is in agreement with another study that
showed no difference was observed in the level of bone
sialoprotein in cirrhosis patients with various degrees of
the disease [28]. Bone sialoprotein is a phosphorylated
protein located outside the cells, it was found to be
linked with the addition of minerals to different tissues
such as periodontium as well as its role in the formation
of long bones [29]. Bone sialoprotein is one of the liver
stellate cell-activating signaling molecules, associated
with liver fibrosis and cell injury, its concentration in
plasma was prognostic of liver fibrosis and it is not
only involved in the cirrhosis development but also the
pathogenesis of other liver diseases like steatohepatitis,
the non-alcoholic [30]. It was suggested that NAFLD is
associated with osteoporotic fractures in middle-aged
and elderly men but not with the low mineral density
of the bones, Osteoporosis affects bone metabolism,
as the patient suffers from a lack of bone minerals,
which makes them fragile and prone to breakage
easily, also, the level of bone sialoprotein production
from osteoblasts decreases, so it was found that

transplanting osteoblasts into rats with osteoporosis
restores homeostasis of the bone remodeling [31], [32].

Conclusion

Men in Basrah, who suffer from NAFLD, are
at risk of emerging bone abnormalities and it does not
associate with the disease severity and age factors.
Serum osteocalcin could be an indicator for bone
abnormalities. Sclerostin and bone sialoprotein did not
implicate in NAFLD patients. The severity of NAFLD is
not influenced by changing levels of bone markers of
serum osteocalcin, sclerostin, and bone sialoprotein.
Further investigation on female gender to show the
association may be a benefit.
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