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The relationship between serum leptin, insulin-like growth
factor-1, and insulin-like growth factor binding protein-3 levels
and clinical parameters in primary fibromyalgia patients

Yildiz Atamer?! ©, Tugba Sahbaz?* ®, Hatice Kiibra Asik? @, Serdar Sara¢® ®, Aytac Atamer*

SUMMARY

OBJECTIVE: The aim of this study was to investigate the levels of leptin, growth hormone, insulin-like growth factor-1, and insulin-like growth factor
binding protein-3 and their relations with clinical parameters in patients with primary fibromyalgia and healthy controls.

METHODS: Our study was performed on 30 female patients with primary fibromyalgia and 30 healthy controls. The levels of insulin-like growth
factor-1 and insulin-like growth factor binding protein-3 were measured by a two-site immunoradiometric assay. The serum level of leptin was
measured by the ELISA kit.

RESULTS: The serum level of leptin was significantly higher, but the serum levels of insulin-like growth factor-1 were significantly lower in patients with
fibromyalgia syndrome than healthy controls (p<0.001). The leptin level was positively correlated with the Visual Analog Scale, Fibromyalgia Impact
Questionnaire score, Beck Depression Inventory score, tender point count, age, and duration of disease (p<0.001), but it was negatively correlated
with insulin-like growth factor-1 (p<0.001). The insulin-like growth factor-1 level was negatively correlated with age, Visual Analog Scale, Fibromyalgia
Impact Questionnaire and Beck Depression Inventory scores, duration of disease, and tender point count (p<0.001).

CONCLUSION: Our results indicate that high levels of serum leptin and low levels of serum insulin-like growth factor-1 may play a role in the
physiopathogenesis of fibromyalgia and may be related to some symptoms.
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INTRODUCTION

Primary fibromyalgia syndrome (FMS) is considered a mul-
tifactorial disorder characterized by widespread musculoskel-
etal pain, diffuse tenderness, psychological distress, fatigue,
and sleep disturbances. Although several mechanisms are sug-
gested, the etiology and pathophysiology of fibromyalgia have
not yet been understood completely. Sleep disorders, changes
in muscle oxygenation, and psychological, biochemical, hor-
monal, and immunological factors are suggested to be effec-
tive in the etiopathogenesis of FMS'?. It is demonstrated that
FMS symptoms are originated from the interaction between
the autonomic nervous system, hypothalamus-pituitary-ad-
renal axis, and immune system._It was indicated that insu-
lin-like growth factor (IGF-1) and growth hormone (GH)
levels are low and this is a negative factor for skeletal muscle
homeostasis. In experimental studies, it was shown that GH
administration to fibromyalgia patients with low IGF-1 lev-
els provides an improvement in FMS symptoms. IGF-1 has

an anabolic effect and is the major mediator for GH needed
in muscle homeostasis. In most studies, the level of serum
IGF-1 is generally measured instead of GH because its half-
life is very short. IGF-1 level is an indicator of GH secretion.
Symptoms such as lack of energy seen in deficiency of GH in
adults, poor general health, reduced exercise capacity, muscle
weakness, cold intolerance, and impaired cognitive functions
are similar to the symptoms described in FMS patients*®.
It is stated that the levels of leptin and growth factors (IGF-1
and insulin-like growth factor binding protein-3 (IGFBP-3))
vary in patients with fibromyalgia and this is a negative factor
for homeostasis of the hypothalamic-pituitary-adrenal axis and
skeletal muscle®. Leptin is in close interaction with HPA, thy-
roid, and GH axes. Both the sympathetic nervous system and
the HPA axis regulate the secretion of leptin and are stress-acti-
vated. Leptin secretion is inhibited by the sympathetic nervous
system while activated by the HPA system®’. In recent years,
the possible role of leptin in the etiology and pathogenesis of
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fibromyalgia has been suggested in some studies, but the results
are conflicting®'4. Finding out the causes of symptoms can play
a key role in the treatment of fibromyalgia. This study was
planned to evaluate the relationship between FMS and leptin,
a hormone that has a wide range of physiological effects, and
GH, IGF-1, and IGFBP-3, which have important roles in dif-

ferent processes in organisms with clinical parameters.

METHODS

A total of 30 fibromyalgia patients, applied to Physical Medicine
and Rehabilitation Outpatient Clinics of Dicle University
Faculty of Medicine, having complaints of pain and fatigue,
lasting for at least 3 months, existing 11 painful of 18 tender
points, and aged between 25 and 55 years were included in the
study, and 30 healthy females with similar age were included for
the control group. These patients were examined by a rheuma-
tologist to confirm or to exclude the FMS diagnosis according
to the 1990 classification criteria of the American College of
Rheumatology®. All individuals were assessed for clinical find-
ings. Beck Depression Inventory (BDI) score for depression,
Fibromyalgia Impact Questionnaire score (FIQ) for functional
disability, Visual Analog Scale (VAS) for intensity of pain, and
tender point count were evaluated. A standard form was ful-
filled, evaluating whether there were complaints accompanied
or not for both groups. Exclusion criteria were as follows: a
recent or history of a defined systemic, metabolic, endocrine,
tumoral, infectious, neurological, or cardiovascular disease,
pregnancy, any drug or alcohol addict, those who have pain and
limitation of movement in their lower extremity joints, and any
medical treatment except for analgesics within the last month.
The Human Studies Research Committee of the University of
Dicle approved all procedures, and written informed consent
was obtained from each subject before inclusion in the study.

Complete blood count, routine biochemical tests (i.e.,
serum glucose, insulin, urea, creatinine, uric acid, calcium, P,
ALP, ALT, AST, LDH, CK, and GGT), erythrocyte sedimen-
tation rate, C-reactive protein, PTH, GH, and thyroid func-
tion tests were performed. After 12 h of the hunger period,
5 mL of antecubital venous blood samples were taken from
all subjects, and their sera were separated with centrifugation
under 37°C for 5 min at 4,000 rpm. Separated sera were kept
at-70°C until study. Within the working day, all sera were dis-
solved, and parameters were studied on the same day and at
one time in the calibrated test machines.

The levels of IGF-1 and IGFBP-3 were measured by a two-
site immunoradiometric assay (Diagnostic Systems Laboratories,
Inc., TX, USA). For IGF-1, the sensitivity was 0.8 ng/mL, and
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intra-assay and inter-assay coefficients of variation were 3.8 and
4.9%, respectively. For IGFBP-3, the sensitivity was 0.8 ng/
mL, and the intra-assay and inter-assay coeflicients of variation
were 5.6 and 7.1%, respectively. The assays were analyzed in
duplicate. The level of leptin was measured by the ELISA kit
(Cayman Chemicals, USA). The detection limit was 0.5 ng/
mL. The intra-assay coeflicients of variation were 6.0% (n=8)
at 7.6 ng/mL and 2-3% (n=8) at 20.12 ng/mL. Serum insulin
was measured by the electro-chemiluminescence immunoassay
analyzers (Roche Elecsys-1010 and Modular Analytics E-170
Indianapolis, USA). The minimum detection limit was 0.2
Ug/mL, and the intra-assay coeflicient of variation was 4.9%.
Common biochemical parameters were determined by stan-
dard laboratory methods.

Statistical analysis

SPSS 25.0 for the Windows program was used to perform
statistical analysis. Definitive tests were applied to the data,
and the mean value and standard deviation were found.
The Kolmogorov-Smirnov distribution test was used for the
examination of normal dispersion. Within two groups state,
related to the comparison of quantitative data, independent-sam-
ple test and Mann-Whitney U test were used in the compari-
son of groups. Pearson correlation analysis was used within the
cases showing normal distribution in the comparison of two
quantitative data. Results were evaluated two-way, with 95%
confidence interval and p<0.05 significance level.

RESULTS

The demographic, clinical, and biochemical characteristics of
fibromyalgia and control groups are given in Table 1.

The levels of serum leptin, tender point score, VAS, FIQ
score, and BDI score were significantly increased in women
with FMS than in healthy women (p<0.01). Serum IGF-1 and
GH levels were significantly lower in women with FMS than
in healthy women (p<0.01). Fasting blood glucose, insulin,
and IGFBP-3 were not found significantly different between
healthy subjects and women with EMS (p>0.05).

In women with FMS, serum leptin level was positively cor-
related with VAS score (r=0.643; p<0.001), FIQ score (r=0.681;
p<0.001), tender point score (r=0.674; p<0.001), age (r=0.760;
p<0.001), BDI score (r=0.783;p<0.001), and duration of disease
(r=0.755; p<0.001), and leptin level was negatively correlated
with IGF-1 (r=-0.648; p<0.001) and GH (r=-0.820 p<0.001)
(Figures 1 and 2). The IGF-1 level was negatively correlated
with age (r=-0.665; p<0.001), VAS score (r=-0.718; p<0.001),
FIQ score (r=-0.545; p<0.001), tender point count (r=-0.460;
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Table 1. Demographic and clinical characteristics and biochemical parameters of the fibromyalgia and control groups.

_ Flbromyalgla e (n 30) ContrOI T (n_so) _

Mean

Age (years) 37.90 9.37 38.23 8.76 0.784
BMI (kg/m?) 25.81 1.98 25.74 1.93 0.824
Duration of disease (years) 3.06 1.51 - - -
Tender point count 14.12 246 1.93 0.67 <0.001
VAS (pain intensity) 5.85 1.26 2.57 1.09 <0.001
FIQ score 58.19 9.53

BDI score 12.31 402 3.55 1.90 <0.001
Glucose (mg/dL) 92.07 10.51 91.57 9.81 0.850
Insulin (uU/mL) 7.56 2.83 7.27 279 0.700
GH (ng/mL) 0.31 0.14 1.61 0.91 <0.001
Leptin (ng/mL) 36.34 10.04 16.18 7.40 <0.001
IGF-1 (ng/mL) 158.23 13.83 243.84 83.87 <0.001
IGFBP-3 (ng/mL) 2561.64 597.37 2539.00 605.24 0.885

VAS: Visual Analog Scale; FIQ: Fibromyalgia Impact Questionnaire; BDI: Beck Depression Inventory; GH: growth hormone; IGF-1: insulin-like growth factor;

IGFBP-3: insulin-like growth factor binding protein-3.
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Figure 1. The correlations between leptin and the levels of insulin-like
growth factor-1.
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Figure 2. The correlations betweenleptin and the levels of growth hormone.
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p<0.001), BDI score (r=-0.543; p<0.001), and duration of dis-
ease (r=-0.798; p<0.001) (Figure 2). We found no association
between glucose, insulin, and IGFBP-3 or other parameters
in either subjects with fibromyalgia.

DISCUSSION

The etiology and pathogenesis of fibromyalgia have not been
fully explained'?. In our study, we measured serum leptin, IGF-
1, and IGFBP-3 levels in patients with FMS and evaluated their
relationship with clinical parameters. The results of the studies
which show that changes in serum IGF-1 levels play a role in
FMS physiopathogenesis are inconsistent®®%!21>-20,

In their study on 47 patients with fibromyalgia and 28
healthy women, Tander et al.” found that GH and IGF-1 and
IGFBP-3 levels were not significantly different from controls,
but serum ghrelin levels were lower. In a study, McCall et al.”
found the level of IGF-1 similar to those of the healthy control
group; hence, with an increase in age and obesity, IGF-1 levels
decrease. Also, Bjersing et al.”! found that serum IGF-1 and
IGFB3 levels remained same during 15 weeks of aerobic exercise
in FMS patients. However, Bennett et al.® found that circu-
lating IGF-1 and GH were low in patients compared with the
control group. Atalay et al." also found that low serum IGF-1
levels were associated with the number of tender points, mus-
cle spasm, and stiffness in female patients with FMS.

Lack of GH secretion may also cause muscle microtrauma
and/or distortion in the recovery of microtrauma in normal
processes in patients at the same time. Many FMS patients
have low serum GH levels, with a hypothesized etiology of
dysregulated GH/IGF-I axis and in the sympathetic stress axis
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1'718, In another study, they were reported that the pitu-

as wel
itary function was normal in fibromyalgia and the changes in
the hypothalamus-GH-IGF-1 axis were largely due to hypo-
thalamic origin and that GH cure should be recommended
accordingly in future studies®.

Serum IGF-1 and GH levels in women with FMS were
lower than in healthy women in our study compatible with the
literature'>'¢. Consistent with the literature, IGFBP-3 levels in
FMS were not different from the control group>*..

Both hypothalamo-pituitary-IGF-1 axis and leptin levels
may be altered in FMS due to increased somatostatin tone>".
Ataoglu et al." found the serum leptin level to be significantly
higher in patients compared with the healthy group, but they
could not find a significant relationship between leptin level
and clinical and inflammatory parameters. On the other hand,
another study found levels of serum leptin significantly higher
in fibromyalgia patients’. In this study, it was recommended
that the interaction of leptin and the HPA could play a role
in FMS etiopathogenesis and further studies on leptin had to
be done. Koca et al.” found that leptin (high), GH (low), and
IGF-1 (low) levels in the FMS group were independent of disease
severity but were statistically different and correlated with BMI.
They suggested that these findings may be related to hypothala-
mo-pituitary axis dysfunction, BMI, and energy metabolism?.

In our study, we found out that serum leptin levels are high
in FMS patients than those of healthy controls, while IGF-1
and GH are low; leptin levels were negatively correlated with
IGF-1 and GH significantly. Increased leptin levels may play
a role in the severity of fibromyalgia. Our results showed com-
patibility with the studies showing that there was an important
relationship between high levels of leptin, low levels of IGF-1,
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