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ABSTRACT

Background: SLE is an autoimmune multisystem disease which results from both genetic predisposition and environmental
factors. Ghrelin polypeptide is the natural ligand for the growth hormone secretagogue receptor exerts multiple immune
regulatory effects as well as cardiovascular, metabolic and renal effects. On the other hand it was reported that some patients
who have received recombinant human INF-a injections to treat chronic viral infections or malignancy have developed de
novo SLE which resolves with discontinuation of IFN-a therapy. Our study was conducted to evaluate levels of ghrelin and
INF-o in SLE patients, their relation to different clinical manifestations of the disease and their correlation with disease
activity markers in such patients. Methods: Fifty four SLE patients and 46 age and sex matched control healthy subjects
were included in this study. Both ghrelin hormone and INF-o were measured for all the studied groups using enzyme linked
immune sorbent assay (ELISA) kit. We compare serum levels between SLE patients and control subjects also serum levels
were correlated to different clinical manifestations and disease activity markers. Results: In this study we found significant
increase in ghrelin hormone level in patients with lupus nephritis (p =0,0004) also it positively correlated with SLEDAI
(p<0.0001), INFa (r=0.3 & p<0.01), ANA (p<0.0001), dsDNA (p<0.002) and LDL (p=0.03) but there was negative
correlation between ghrelin and both body weight and HDL. On the other hand there was no significant change in ghrelin
hormone level in SLE patients with mucocutaneous manifestations, articular involvement, Cerebritis, serositis, vasculitis and
constitutional symptoms. Conclusion: These data suggest the possible role for ghrelin hormone in the clinical manifestation
of SLE patients especially those with lupus nephritis as well as the synchronization of both ghrelin and INFa in the
pathogenesis of SLE and their role in disease activity. [Egypt J Rheumatology & Clinical Inmunology, 2014; 2(1): 89-96]
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INTRODUCTION

Systemic lupus erythematosus (SLE) is a severe
multi-system autoimmune disease which results from
both genetic predisposition and environmental factors.'
Ghrelin is a unique 28 amino acid peptide containing an
n-octanoyl group on the serine in position 3 that was

intake and decreasing fat utilization through its GH-
independent mechanism. Besides its appetite stimulating
effect, evidence has emerged that ghrelin exerts multiple
immune-regulatory effects as well as affecting the
cardiovascular system and renal function. One recent
study evaluated ghrelin levels in pediatric patients with
SLE.” However; it has not clarified whether ghrelin levels
in SLE are related to the inflammatory process in such

purified from rat stomach by Kojima et al. in 1999
Ghrelin is the natural ligand for the growth hormone
secretagogue (GHS) receptor (GHS-R) cloned in 1996 by
Howard et al.’ Circulating ghrelin consists of more than
90% of desacyl ghrelin and less than 10% acyl ghrelin.!
In addition to the stomach, ghrelin is expressed in many
tissues such as duodenum, jejunum, ileum, colon, lung,
heart, pancreas, kidney, testis, pituitary, and
hypothalamus.>® Recent studies show that ghrelin
produces a positive energy balance by stimulating food
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patients. Other previous reports have focused on ghrelin
role in cachexia of cardiovascular disease or chronic renal
failure.*’

Interferon-a. (INF-a) is an anti-viral cytokine in the
type I INF family, which also includes INF-f3, INF-¢, and
INF-«x. Interferon alpha (IFN-a) and interferon beta (IFN-
), signal through the same type I interferon receptor,
results in a wide range of effects upon the immune
system. IFN-o normally functions in viral defense, and
forms a bridge between the innate and adaptive immune
systems.'® In this way, IFN-q is also important in setting
thresholds for self reactivity and autoimmunity. It was
reported that some patients who have received
recombinant human IFN-o injections to treat chronic
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viral infections or malignancy have developed de novo
SLE which resolves with discontinuation of IFN-a
therapy.'""> Additionally, abnormally high levels of IFN-
o are present in healthy first degree relatives of SLE
patients as compared to healthy unrelated subjects,13
Thus whether interferon-o is a causal agent in SLE or a
secondary reactive finding in such disease remains to be
further studied.

The primary aim of this study was to evaluate
levels of ghrelin and INF-a in SLE patients and their
relation to different clinical manifestations of the disease.
Moreover, to study their contribution to inflammatory
process in patients with SLE via estimating their
correlation with disease activity markers in such patients.

SUBJECTS AND METHODS

Fifty four SLE patients (Male/Female: 10/44, mean
age was 21.2+11.1 years) (group I), were recruited in the
study from patients attending Rheumatology and
Immunology Unit in Mansoura University Hospital, from
the period of November 2012 to March 2013. SLE
patients were meeting the revised American College of
Rheumatology (ACR) classification criteria for SLE."
Forty six age and sex matched healthy subjects served as
control group (group II). Activity of SLE was evaluated
according to systemic lupus erythematosus Disease
Activity Index (SLEDAI).

All patients were subjected to full history taking
and thorough physical examination. Body mass index
(BMI) was calculated for all participants. Full immuno-
logical laboratory testing was performed to all patients
including: ESR, CRP, C3, C4, ANA, and anti-dsDNA.

Total fasting plasma ghrelin hormone was
measured for all the studied groups using enzyme linked
immune sorbent assay (ELISA) kit.” Sun Red Human
Ghrelin ELISA Kit, Catalogue No. 200-12-0973 was
used in this study. Assay has a sensitivity of 0.6 pg/ml.

Serum level of IFN-o was measured using an
enzyme linked immunosorbent assay (ELISA) kit
(Bender, Medsystems, Vienna, Austria), described a
modified protocol to neutralize heterotrophile antibodies
and avoid false-positive levels of IFN-a by adding 5%
mouse serum to the assay buffer was used in the current
assay.'®

Inclusion criteria; all the studied patients
fulfilled at least 4 of the 11 ACR classification criteria
of systemic lupus erythematosus.

Exclusion  criteria;  patients  with  other
autoimmune rheumatic diseases, type 1 diabetes
mellitus, autoimmune thyroid disease, metabolic
diseases, and pregnancy were excluded from the
study. As INF-o has been implicated in the
pathogenesis of these disorders to some degree.

Written informed consents were taken from all
participants, and the study was approved by ethical
committee of Mansoura Faculty of Medicine.

Immunosuppressive agents taken by enrolled
patients were: hydroxychloroquine (dose 200mg/day),
azathioprine (100-150 mg/day), cyclophosphamide
(1000 mg/month in pulse IV), and corticosteroids
(dose from 10 to 40 mg/day).

RESULTS

This is a case control study carried out on fifty four
SLE patients, mean age 21.2+11.1 years. In addition, 46
apparently healthy controls, mean age 22.9+12.1 were
included.

Demographic and clinical data of the studied groups

The  frequencies  of  different  clinical
manifestations presented in the studied SLE patients are
shown in Table (1). There was no significant difference
between patients and controls as regards age, sex and
height. While weight and BMI of SLE patients were
significantly lower in comparison to controls. Diastolic
and Systolic BP were significantly higher in SLE
patients than controls (Table 1).

Laboratory findings in the studied groups

There were significantly lower hemoglobin,
WBCs and platelet count in SLE patients in
comparison to controls while ESR, CRP, anti-ds DNA
and ANA serum levels were significantly higher in
SLE patients than controls (Table 2). Serum LDL was
the only significantly elevated in the lipid profile of
the SLE patients in comparison to controls. INF-a and
ghrelin hormone levels were highly significantly
elevated in SLE patients in comparison to control
group (Table 2, Figures 1 and 2).

Correlation between ghrelin hormone level and
different study parameters

Ghrelin hormone in SLE patients was significantly
negatively correlated with weight (r=-0.3 & p=0.056),
and HDL (r=-0.3 & p=0.01), while as it was positively
correlated with LDL (1=0.3 & p=0.03) (Table 3 and
figure 4). There was highly significant correlation
between serum ghrelin levels and all activity markers of
SLE, SLEDAI (r=0.7 & p<0.0001), ANA (=05 &
p<0.0001), and anti-ds DNA (r=0.4 & p<0.002) (Table
3). Significant positive correlation of ghrelin and INF-a
serum levels was also detected (r=0.3 & p<0.01) (Table
3 and Figure 3).

Ghrelin hormone levels in SLE patients
according to the system affected

In the present study, we found that SLE patients
with lupus nephritis have significantly increased
ghrelin hormone levels than those patients without
nephritis (466.4+205.4, vs 360.3x130.8, p=0.004)
(Table 4 and Figure 5). While there was no significant
difference in ghrelin hormone levels in SLE patients
with or without mucocutaneous manifestations,
articular involvement, cerebritis, serositis, vasculitis or
constitutional symptoms as shown in Table (4).
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Table 1. Demographic & Clinical data of studied groups.

SLE (n=54) Control P-value
Mean£SD or % (n=46)
Age (ys) 21.2411.1 22.9+12.1 NS
Female n(%) 44 (81.5%) 30 (65%) NS
Height (m) 1.620.1 1.62+0.1 NS
Weight (kg) 70.8+11.2 71.5+7.4 0.02*
BMI (kg/m2) 25.7+1.3 27.1+4.1 0.03*
Systolic BP (mmHg) 129.1+16 121.548 0.004*%*
Diastolic BP (mmHg) 84+12.4 78.3+7 0.007**
Clinical Manifestations:
Mucocutaneous 44(81.5%) - -
Articular 40 (74.1%) - -
Nephritis 35 (64.8) - -
Constitutional 14 (25.9%) - -
Serositis 10 (18.5%) - -
Vasculitis 8 (14.8%) - -
Centeral nervous system 6 (11.1%) - -
SLEDAI 15+8.4 - -
Table 2. Laboratory characteristics of SLE patients.
SLE (n=54) Control (n=46) P-value
Hemoglobin gm/dl 11.3£1.9 13.5£1.6 <0.0001
WBC (10%) 4.7£1.6 5.6x0.9 <0.0001
Platelets (10°) 162+107 377118 <0.0001
ESR mm/h 71.6+£35 12.94£2.6 <0.0001
CRP 5.4+1.5 4404 <0.0001
ANA titer 100.9451.1 5.844.9 <0.0001
Anti ds DNA 124.5+49.3 11.2+9.8 <0.0001
Cholesterol mg/dl 125.4+75.6 122.64£57.5 NS
Triglycerides mg/dl 129.4+57.9 115.3+53.1 NS
HDL mg/dl 40.745.9 41.6+7.2 NS
LDL mg/dl 179.2466.1 145.8+57.2 <0.008
INF-a IU/ml 84.1+£56.5 5.1+5.1 <0.0001
Ghrelin pg/ml 429.1+188.3 139.1+62.3 <0.0001
P< 0.0001
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Figure 1. Comparison of serum INF-a levels in SLE patients and controls.
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Figure 2. Comparison of serum Ghrelin levels in SLE patients and controls.

Table 3. Pearson’s Correlation of Ghrelin hormone with clinical and laboratory parameters of studied groups.

SLE (n=54) Control (n=40)

r p r p
Age -0.01 NS 0.1 NS
Systolic blood pressure -0.1 NS 0.2 NS
Diastolic blood pressure -0.2 NS 0.02 NS
Height -0.2 NS -0.2 NS
Weight -0.3 0.056 -0.1 NS
BMI -0.2 NS 0.02 NS
Cholesterol 0.1 NS 0.1 NS
Triglycerides 0.03 NS 0.2 NS
HDL -0.3 0.01 -0.1 NS
LDL 0.3 0.03 -0.1 NS
ESR -0.1 NS 0.1 NS
Hb -0.04 NS -0.1 NS
WBCs 0.3 NS -0.1 NS
Platelets -0.1 NS 0.03 Ns
SLEDAI 0.7 <0.0001 - -
ANA 0.5 <0.0001 -0.1 NS
Anti ds DNA 0.4 0.002 0.1 NS
INFa 0.3 0.01 -0.2 NS
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Figure 3. Correlation between ghrelin and INF-a serum levels in SLE patients.
Table 4. Ghrelin hormone level in SLE patients in different clinical presentation.
Ghrelin hormone (mean+SD) P-value
Mucocutaneous: no (n=10) 499.3+249.8
yes (n=44) 413.1x171 NS
Articular: no (n=14) 413+181.8 NS
yes (n=40) 4754205.9
Nephritis: no (n=19) 360.3+130.8
0.004*%*
yes (n=35) 466.4+205.4
CNS: no (n=48) 437.2+£197 NS
yes (n=6) 364.2+75.2
Serositis: no (n=44) 436.4+174 NS
yes (n=10) 423.7+253. 4
Vasculitis: no (n=46) 417.8+164.7 NS
yes (n=8) 494.3+297.3
Constitutional symptoms: no (n=40) 411.9£171. 4 NS
yes (n=14) 479.84£230
Haematologic: no (n=34) 436.2+183.6 NS
yes (n=20) 417.24200.3
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Figure 4. Correlation of ghrelin hormone with LDL level.
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Figure 5. Comparison of ghrelin hormone level in SLE patients with and without nepritis.
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Systemic lupus erythematosus (SLE) is a severe
multisystem autoimmune disease which is caused by a
combination of genetic and environmental factors."”
Many lines of evidence underscore the importance of
cytokines in SLE susceptibility. Circulating interferon
alpha (IFN-o0) levels are high in many SLE
patients.''® One of the most direct lines of evidence
suggesting that high IFN-a is a primary pathogenic
factor is that some individuals treated with
recombinant interferon alpha (IFN-a) for viral
hepatitis develop de novo SLE, which typically
resolves when IFN-q treatment is discontinued.'"' It
has not yet been clarified whether gherlin hormone
level in SLE is related to the inflammatory
environment of such disease.”

This case control study carried out on fifty four
systemic lupus erythematosus patients recruited from
patients attending Rheumatology and Immunology
unit in Mansoura University Hospital, from the period
of November 2012 to March 2013 in addition to forty
age- and sex-matched healthy subjects served as
control group.

In the present study we found that ghrelin
hormone in SLE patients was significantly negatively
correlated with weight of such patients, this could be
explained by the role of ghrelin hormone in cachexia
of chronic inflammatory diseases.

Systolic and diastolic BP were significantly higher
in SLE patients compared to control group, these results
were in agreement with Ryan *! and Bourre et al.”> who
explained this by many mechanisms include the renin-
angiotensin system, endothelin, oxidative stress, sex
steroids, metabolic changes, and most importantly,
chronic inflammation and cytokines.

The presence of pancytopenia in SLE patients
compared to control group in the present study were in
agreement with many previous studies.'***® This was
explained by immune mediated bone marrow failure,
excessive peripheral cells destruction or certain drugs
and infections.

As regard lipid profile in SLE patients, serum
LDL was significantly elevated in SLE patients when
compared to controls. Moreover, ghrelin hormone in
SLE patients was significantly negatively correlated
with HDL but positively correlated with LDL. These
results were in agreement with many authors who
explained these findings by chronic inflammatory
process in SLE patients as well as glucocorticoid
thelrapy.27'29

As regards INF-a serum levels in the studied
groups it was found to be significantly elevated in
SLE patients in comparison to controls, which was in
agreement with previous studies.'”"**

Interestingly, the present study found
significantly increased levels of ghrelin hormone
among SLE patient with comparison to controls.
These results were contrary to Kim et al. who found
lower ghrelin hormone level in SLE patient.”® This
controversy in results could be explained by different
patient group selection in both studies. As in the
present study the SLE patients were active and severe
cases in comparison to Kim et al, as measured by
SLEDAI and other disease activity markers such as
anti-ds DNA and ANA titers, as well as indicators of
severity of disease as pancytopenia, nephritis,
cerebritis and serositis, which consisted a significant
part of our SLE patients presentations.

Moreover, a significant positive correlation was
detected between ghrelin hormone and IFN-a level in
the studied SLE patients. As well as, a positive
significant correlation was found between ghrelin levels
and markers of lupus activity including ANA, anti-ds
DNA and SLEDAI. A significant positive correlation
was also found between ghrelin hormone level and
lupus nephritis. These data suggest that possible role for
ghrelin hormone in the pathogenesis, clinical
manifestations and activity of SLE, especially its
possible significant role in patients with lupus nephritis.

Conclusion

These interesting results could illustrate both the
role and synchronization between both ghrelin and
INF-a in pathogenesis, activity of the disease, and
more importantly in severity of SLE as nephritis and
CNS lupus. Further longitudinal studies are required to
evaluate the role of both biomarkers in the new
strategies of treatment in SLE and the role that ghrelin
plays in the assessment of disease activity of SLE.
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