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Abstract

Background: Adipocytokines play an important role in
the development of metabolic abnormality and fibrogenesis
in Chronic Hepatitis C virus (CHC) infection. The prognosis
of CHC is till ill-defined. Liver biopsy for staging liver injury
comprises variable risks. Many biochemical markers that
mirror liver injury progression have been suggested.

Aimof Sudy: Theaim of thiswork is to measure the
levels of serum Retinoic Acid Receptor Responder Protein 2
(RARRES2) and leptin in normal weight female CHC patients,
aswell as to study the correlation between these cytokines
and the markers of liver damage, to assess the prognosis of
chronic hepatitis C.

Subjects and Methods: This study included 100 normal
weight (BMI <25) female subjects; 50 patients of CHC, aged
(43.50+6.31), and 50 healthy controls, aged (44.32 £5.10).
CHC was confirmed by the Polymerase Chain Reaction (PCR).
Laboratory investigations included albumin, bilirubin, pro-
thrombin time (the Child Pugh score), fasting glucose, fasting
insulin, insulin resistance (HOMA-IR), alanine aminotrans-
ferase (ALT), aspartate aminotransferase (AST), AST/ALT
and Alkaline Phosphatase (ALP) activities along with serum
RARRES?2, leptin and alpha-fetoprotein.

Results: Serum RARRES2, leptin, total bilirubin, pro-
thrombin time (INR), ALT and AST activities were significantly
higher, and albumin was significantly lower in the normal
weight female CHC patients compared to the control. A
significant negative correlation between each of RARRES2
and leptin with albumin; and a significant positive correlation
between RARRES?2 and INR; indicate that these adipokines
increase as liver function worsens.

Conclusion: The serum levels of RARRES2 and leptin
may be considered additional non-invasive markers of prog-
nostic significance in CHC patients.
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Introduction

HEPATITIS C Virus (HCV) infection isawide-
spread diseaseg; it affects millions of people world-
wide and is responsible for acute and chronic liver
diseases [1] . In Egypt, it isamajor public health
burden, where it bears the highest prevalence rate
intheworld [2] . HCV infection increases pro-
inflammatory cytokine secretion, oxidative stress
and tissue damage, all of which contribute to
progressive fibrosis, cirrhosis, liver failure and
cancer [3]. HCV may also contribute to awide
spectrum of metabolic disturbances including im-
paired glucose metabolism, insulin resistance lead-
ing to type 2 diabetes, lipid metabolism abnormal-
ities, obesity, steatosis and cardiovascular events
[4-6].

Adipokines which are produced mainly by
adipose tissue such as RARRES2, leptin, visfatin
and vaspin [7] may influence the development of
metabolic abnormalitiesin CHC and regulate fi-
brogenesis and angiogenesis [8]. Adipokines may
also contribute to the mechanisms of necroinflam-
matory progression in chronic viral hepatitis.

Retinoic acid receptor responder protein 2
(RARRES2) (also known as chemerin, Tazarotene-
Induced Gene 2 Protein or RAR-responsive protein
TIG2) [9) isasmall secreted protein that was first
identified as aligand for the orphan G protein-
coupled receptor chemokine-like receptor 1 [10].
Serum RARRES2 is an adipokine secreted by
adipose tissue [11] . It regulates adipogenesis, lipol-
ysis and glucose uptake [12-14] . Besides the adipose
tissue, it is also synthesized and secreted by the
liver [15] ; its receptors expressed in the liver pro-
posed that RARRES2 may have an important im-
pact on the liver physiology and the pathogenesis
of CHC [16] . RARRES? is associated with a pro-
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inflammatory state as it promotes chemotaxis of
immature dendritic cells, macrophages and natural
killer cellstoward the site of inflammation [10,17,18] .

Leptin is another adipokine that is expressed
mainly in adipose tissue and other organs including
theliver [19]. Its expression isregulated by TNF-
o, IL-1andinsulin [20] . Leptin plays an important
role in the regulation and metabolism of body fat,
promotes insulin resistance, increases intracellular
fatty acidsin the liver and enhances lipid peroxi-
dation [21-23] . Leptin plays a central rolein the
regulation of the immune system and inflammatory
responses [24] . It induces the release of cytokines
such as interferon (INF)- v, interleukin (IL)-18,
tumor necrosis factor (TNF)- a and transforming
growth factor (TGF)- 1, and mediates hepatic
steatosis and fibrosis during chronic liver injury
[22].

It has been observed that serum RARRES2 and
leptin levels are affected by gender and adipose
tissue as it was reported that RARRES2 and leptin
are significantly higher in women than in men and
in subcutaneous than in visceral adipose tissue [25].
In aprevious work by Abdel-Messeih et al. [26],
serum RARRES2 (Chemerin) and leptin were sig-
nificantly increased in normal and overweight male
CHC patients. For thisreason, it is considered
appropriate to study serum RARRES2 and leptin
in normal weight female CHC patients, to determine
the effect of gender and to avoid the effect of
overweight since the BMI may influence the serum
RARRES2 and leptin levels. The study also focuses
on whether RARRES2 and leptin levels can be
considered additional non-invasive markers of
prognostic significance in CHC patients.

Subjectsand Methods

1- Patients:

This study was performed on 100 female sub-
jects stratified into two equal groups. The control
group consisted of healthy volunteers with mean
age (44.32+5.10) and BMI (23.32+ 1.45kg/m?) and
the chronic hepatitis C viral infection group (CHC)
with mean age (43.50+6.31) and BMI (23.50+0.78
kg/m?). They were recruited from Tropical Medi-
cine Department, Kasr Al-Ainy Hospital, in Egypt
(from June to November 2018) and categorized as
CHC patients with constantly elevated alanine
aminotransferase (ALT) activity for at least 6
months. All patients were normal in weight and
normoglycemic.

Exclusion criteria included: Obesity, diabetes
mellitus, hepatitis B virus infection, hepatocel lular
carcinoma and heart or renal failure.

All participants were subjected to full medical
history taking and complete clinical examination
with special comments on pallor, jaundice,
hepatomegaly, ascitis, lower limb oedema, gynae-
comastia and malnutrition. Abdominal ultrasonog-
raphy using convex probe at 3.5MHZ Toshiba
(ECCOCCE) SSA-340 A, was utilized to document
the presence of cirrhosis and exclude co-existing
hepatic focal lesion.

2- Collection of blood samples and biochemical

analysis:

Blood samples were collected after fasting for
12-14 hours in two test tubes. In one tube, two ml.
blood were collected on agueous trisodium citrate
dehydrate to obtain plasma samples for testing
INR within 2 hours according to the preferred
schedule. Prothrombin time was determined by the
Hospitex single channel coagulometer (Hospitex
viaS. Piero a Quaracchi, 224-50145 FIRENZE-
ITALY). The other test tube was without anticoag-
ulant for separation of serum. After clotting, sam-
ples were centrifuged at 2000 xg for 10 minutes
The serawere portioned into 3 aliquots, one for
immediate analysis of AST, ALT, bilirubin, albumin
and fasting glucose by enzymatic colorimetric
methods. The other two aliquots were frozen at
—80°C and analyzed for quantitative determination
of serum RARRES2, leptin, insulin and alpha-
fetoprotein.

RARRES2 and leptin levels were measured
using commercially available enzyme-linked im-
munosorbent assay (ELISA) kits. RARRES2 Quan-
tikine ELISA Kit was supplied by R & D Systems
Inc., and leptin ELISA Kit was supplied by Diag-
nostic Biochem. Canada Inc. Both insulin and
alpha-fetoprotein were assayed by immunoradio-
metric assay kits (IRMA). Insulin concentration
was measured by DIA source INS-IRMA kit, sup-
plied by DIA source immunoassays S.A. (Belgium).
Serum alpha-fetoprotein was assayed to exclude
hepatocellular carcinoma using Coat-A-Count AFP
IRMA kit provided by Diagnostic Products Coop-
eration (DPC), (157700 west 96m street Los An-
geles, CA90045-5597). Hepatitis markers were
detected by Microparticle Enzyme |mmunoassay
(MEIA) using the AxSym auto-analyzer provided
by Abbott Laboratories Diagnostic Division Max-
Planck-Ring 65205 Germany. These analyses were
conducted to exclude co-existent infection with
other viruses in patients group and to ensure that
the controls are sero-negative for HBV and HCV.
The diagnosis of CHC was confirmed by the pres-
ence of serum HCV-RNA assayed by Reverse
Transcription Polymerase Chain Reaction (RT-
PCR) method using Amplicor Roche/Promegav.2
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Diagnostic Test, Branchburg, NJ, USA, and viral
load by signal amplification nucleic acid probe
assay for the quantitation of human hepatitis C
viral RNA using Bayer Versant HCV RNA 3.0
Assay (bDNA) provided by Bayer Diagnostics,
Berkeley, CA, USA in CHC patients.

The Homeostasis Model Assessment-Insulin
Resistance index (HOMA-IR) was calculated by
the equation: HOMA-IR=Fasting glucose (mg/dl)
multiplied by fasting insulin level (mIU/L) divided
by 405. The cutoff point to define insulin resistance
corresponds to HOMA-IR 23.8. The non-invasive
indicator of liver tissue alterations namely, aspartate
aminotransferase/Alanine Aminotransferase Ratio
(AAR)=AST/ALT was calcul ated.

3- Compliance and ethical standards.

An informed consent was obtained from each
participant in the study as subject privacy rights
must always be observed. This study follows the
ethical standards of the institutional and national
research committee given in the Declaration of
Helsinki 1964, asrevised in 2013.

4- Satistical analysis:

The results were expressed as mean * standard
deviation. The statistical difference between groups
was evaluated using student's t-test. Pearson's
correlation analysis was conducted to determine
the relationships between variables. The Statistical
Package for the Social Sciences, Version 15 soft-
ware was used, and the presentations were per-
formed using Microsoft Excel 2007.

Results

Table (1) shows that the CHC patients and the
control group are both of normal weight (to avoid
the effect of obesity on adipokine secretion). No
significant differences were detected between the
controls and CHC patients regarding fasting blood
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glucose, fasting insulin levels and insulin resistance
(HOMA-IR). Thelevels of alpha- fetoprotein
showed significant increases in the CHC patients,
yet still below the level of Hepatocellular Carci-
noma (HCC). Quantitative PCR analysis confirmed
the presence of CHC. Table (2) revealsthat serum
albumin levels were significantly lower ( p<0.001),
while total bilirubin and prothrombin time/second
(INR) were significantly higher (p<0.001) in CHC
patients compared to the controls. Significant
increases were recorded for alanine aminotrans-
ferase (ALT) (p<0.001) and aspartate aminotrans-
ferase (AST) (p<0.005), while AST/ALT was sig-
nificantly lower (p<0.005) in CHC compared to
the controls. Alkaline Phosphatase (ALP) activity
showed no significant changes (p>0.05). Serum
RARRES2 and leptin showed significant increases
(p<0.0001) in CHC group compared to the control
group. Table (3) illustrates the correlation between
RARRES2 and leptin with liver function markers
in CHC patients. The correlation analysis statistics
revealed a significant positive correlation between
RARRES2 and INR (r=0.617), a significant nega-
tive correlation between RARRES2 and albumin
(r=0.720) and between leptin and albumin (r=
0.665).

Table (1): The Body Mass Index (BM1), glycaemic state,
alpha-fetoprotein and quantitative PCR in the CHC
patients compared to the controls.

Parameters Control (n=50) CHC (n=50)

BMI (kg/m?) 23.32+145  23.50+0.78#
Fasting glucose (mmol/L) 5.26+0.40 5.30+0.70#
Fasting insulin (pmol/L)  70.59+24.82 84.34+8.24#
HOMA-IR 2.28+0.95 2.69+1.18#
Alpha-fetoprotein ( p/lA. 4.16+2.83 169.80+99.84*
Quantitative PCR (1U/L) 1835.05+1041.43

The results are presented mean * standard deviation.
#: Not significant p>0.05.
*: Highly Significant at p<0.0001.

Table (2): Liver function markers, serum RARRES2 and leptin levelsin the CHC

patients compared to the controls.

Parameters Control (n=50) CHC (n=50)
Albumin (mmol/L) 0.68+0.09 0.54+0.25*
Total bilirubin ( gnowl) 13.54+4.21 20.31+5.85*
Prothrombin time/second (INR) 1.13+0.07 1.37+£0.19*
Alanine amino transferase (ALT) (IU/L) 17.90+4.08 80.30+44.18*
Aspartate amino transferase (AST) (IU/L) 21.61+7.43 67.84+52.68 *
AST/ALT 1.33+0.49 0.91+0.29*
Alkaline phosphatase (ALP) (1U/L) 94.64+54.61 107.54+50.99%#
Leptin (ng/ml) 3.98+0.62 7.51+2.68*
RARRES2 (ng/ml) 93.95+23.66 254.13+£91.21*

The results are presented mean * standard deviation.

#: Not significant p>0.05.
*: Highly significant at p<0.01.
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Table (3): Correlation between RARRES2 and leptin with liver function markersin the CHC

patients.

Parameters Albumin

INR ALT AST ALP Bilirubin

RARRES2 in CHC
Leptinin CHC

r=-0.720, p<0.001
r=—0.665, p<0.001 NS

r=0.617,p<0.001 NS NS NS NS

NS NS NS NS

Values of correlation coefficient (r) are significant at p<0.001.

Discussion

Adipocytokines have an important impact on
the development of metabolic abnormality and
fibrogenesisin CHC [27] . HCV induces hepatic
insulin resistance, immune mediated extrahepatic
diabetogenic effect and steatosis [28]. HCV geno-
type 1 induces insulin resistance [29] asit interferes
with insulin signaling on hepatocytes [30] . It also
contributes to steatosis, fibrosis progression and
resistance to interferon and ribavirin treatment [31].
HOMA-IR and immunoreactive insulin levels pos-
itively correlated with the progression of liver
fibrosis among the non-diabetic patients with chron-
ic hepatitis C virusinfection [32] . In humans, high
serum levels of RARRES2 were conveyed with
impaired glucose tolerance and both types of dia-
betes (insulin dependent and non-insulin dependent
diabetes) [33].

Serum AFP is an important predictive marker
for Hepatocellular Carcinoma (HCC) and it is of
ahigh valuein its diagnosis and follow-up [34]. It
is also elevated in acute and chronic hepatitis [35,
36] . AFP was performed in the present study with
abdominal ultrasonography to exclude co-existent
HCC. The level of AFP was higher in the CHC
patients compared to the control group, however
itslevel was less than the specificity level for the
determination of HCC in the CHC patients [37].

Liver biopsy is a gold standard method for
assessment of liver damage, however it isan inva
sive method. Identification of non-invasive markers
to evaluate the progression of liver injury has been
strongly recommended, mainly in HCV. Child Pugh
score, danine aminotransferase and bilirubin were
evaluated as non-invasive markers [38]. Also the
albumin-bilirubin (ALBI) score [39] and aspartate
Aminotransferase-to-Platelet Ratio Index (APRI)
indicate liver fibrosis staging in patients with HCV
infection [40] . The novel adipokines, RARRES2
and leptin were measured as non-invasive markers
and the presence of correlations between the mark-
ers of liver prognosis and these novel adipokines
were studied.

Previous studies reported that liver injury may
be associated with circulating RARRES2 [41-43]

and the liver contributes to the serum levels [44].
In the present study, serum RARRES2 levels sig-
nificantly increase in the CHC patients, which is
in agreement with the findings of Kuklaet a. [g],
that was surprisingly negatively correlated with
necro-inflammation proved by liver biopsy [g],
despite the documented role of RARRES2 in in-
flammation.

In thiswork, only female subjects were inves-
tigated to study the impact of gender on adipokines
levelsin the CHC patients, as it was reported by
some studies that gender may affect the serum
RARRES2 levels. Many studies observed that the
levels of serum RARRES2 (chemerin) were signif-
icantly higher in females compared to males with
metabolic disturbances as type 2 diabetes mellitus
[45-47] . Ibrahim et al. [48] reported that serum
RARRES2 significantly increased in overweight
and obese individuals compared to normal weight,
which agreed with some previous studies [49,50] .
In apreviouswork by Abdel-Messeih et a. [26],
serum RARRES2 (Chemerin) and leptin signifi-
cantly increased in normal and overweight male
CHC patients. The idea whether the increase of
chemerin and leptin in Abdel-Messeih et al. work
was due to overweight or CHC infectionisill-
defined. Therefore, in this work, only normal
weight CHC patients were studied to avoid the
influence of excess adipose tissue on adipokines
levels.

Serum |eptin concentrations were significantly
higher in CHC patients compared to the controls.
These results are in consistence with the findings
of Sell et al. and Tiftikci et al. [41,51] . This effect
could be attributed to the role of leptin in stimulat-
ing fibrogenesis [52]. Mousa et al. [53] reported that
serum leptin could be considered a novel predictor
of early liver fibrosisin chronic hepatitis B virus
infection. Leptin simulates to a great extent
RARRES?2, as their concentrations are highly cor-
related with body fat storage and show sexual
dimorphism. Serum leptin levels were higher in
overweight and obese subjects compared to normal
weight individuals [54,55]. Moreover, itslevels
were a so significantly higher in females compared
to males, regardless of BMI [54,56,57] .
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The gender differencesin serum RARRES2
and leptin concentrations can be attributed to the
higher relative amount of adipose tissuein females,
regardliess of BMI compared to males [57] . Sexual
hormones such as estrogen and testosterone may
also beinvolved in their regulations [58,59] .

The prothrombin time value is related to hepatic
synthesis of proteinsinvolved in the clotting proc-
ess; that iswhy it iswidely used as a marker of
liver function. In the present study, the prothrombin
time (INR) was significantly higher in the CHC
patients compared to the normal control and there
was a significant positive correlation between
serum RARRES2 and the prothrombin time (INR)
(r=0.617). Albumin is a protein produced only by
the liver and circulates in the blood. A low serum
albumin concentration indicates poor liver function
and significant liver damage in the CHC patients.
Albumin was significantly lower in the CHC pa-
tients compared to the normal control and there
was a significant negative correlation between both
serum RARRES2 (r=-0.720) and leptin (r=—0.665)
with albumin. These findings revealed that signif-
icant increases in the serum levels of RARRES2
and leptin occur as liver functions deteriorate, as
was confirmed by the significant decrease of albu-
min and increase of INR.

Conclusion:

The serum levels of RARRES2 and leptin may
be considered novel non-invasive markers for the
prognosis of CHC.
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