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Abstract

Systemic Lupus erythematosus (SLE) is an autoimmune disease more
prominent in women characterized by wide variety of auto antibodies
production, some of which are pathogenic, immune complex deposition and
various clinical systemic manifestation that effect various organ. The aim of
this study is to investigate the correlation between IL-6, high sensitivity CRP,
ESR and organ involvement in SLE patients and to assess if IL-6 could be
related to disease activity and to organ involvement. Total of 50 patients with
SLE(48female.2Male) and 30 healthy control were studied. SLE patients were
divided into two groups 42 patients had active disease and 8 had inactive
disease at p= 0.000. The mean level of IL-6 in SLE patients and healthy
control groups was (541.1; 5.31 pg/ml) respectively, the difference was
statistically significant at (p=0.000).There was positive correlation between
serum IL-6 and SLEDAI (r= 0.422**, p= 0.002).Associations of IL-6 levels
in patients with active and inactive disease in different organs were high
significant at p= 0.000, The mean levels of IL-6 in patients with Lupus

nephritis was (936.270pg/ml) the difference was higher significantly than
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other organs (p=0.000). The mean levels of hs CRP for SLE patients was
(6.08 mg/l) and the difference was statistically significant (p= 0.000) than
healthy control groups, There was strong positive correlation between IL-6
and hs CRP in serum of SLE patients (r= 0.969**, p= 0.000). But the
difference was not significant between hs CRP and ESR (r= 0.249, p = 0.08),
The mean levels of hs CRP in SLE patients was (8.844 mg/l) significantly
higher in patients with lupus nephritis than other organs p= 0.000.
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INTRODUCTION factors have been found,
) including genetic, environmental,

Systemic lupus erythemat-
infections, and hormonal factors (
Alindon , 2000) . Lupus is a

complex disease with varying

osus (SLE) is rheumatic
autoimmune disease (Brink,et

al.,1999) characterized by the

L. manifestations. Cytokines are
consequence of it is complex

. ) ) important mediators of
immunopathology , involving B

.. intercellular communication and
lymphocyte hyperactivity, the

. . or start the interaction of immune
production of a wide spectrum of

i ) . cells during immune response.
auto antibodies and the failure of g P

Certain cytokine may serve as
lymphocytes to suppress auto

: : biomarkers to monitor disease
reactive B cell clones. SLE is up

. ) activity and predict disease
to 10 times more common In

severity (Kunz,et al. 2009). In
women than men, and typically y )

— : SLE several cytokines are
has a predilection for women in

) i i involved in general immune
their child —bearing years 9

dysregulation and also in local
(Cervera ,et al., 2003). Even

inflammation which leads tissue
though the etiology of SLE is

injury and Lee, et
unknown, many predisposing injury and organ damage (Lee, e
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al.,2010) Such Immune
disturbances may, be explained
by the dysregulation  of

cytokines, which have important
regulating the functions of cells
the Immune
system.(Linker,et 1991;
Brink,et al.,1999).Interlukin-6 is

a  proinflammatory

within normal

al.,

cytokine
which is synthesized principally
by monocytes, fibroblasts and
endothelial cells.IL-6 can also be
both T and B
lymphocytes (Hiran,1998) .which
cytokine

found in

IS multifunctional

produced in  response to
inflammatory stimuli, including
IL-1 and tumors necrosis factor a
, with pivotal roles in regulating
the host immune response to
IL6 has been

found to be a potent stimulator of

infection. Thus

the differentiation and activation
of lymphoid and myeloid cells
(Kishimoto,et al., 1988). ).IL-6 is
also a key regulator of various
other cellular processes,
including erythropoiesis(Ershler,

et al., 2000;
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Ershler,2003),neuronal

celldifferentiation(Satoh,etal,199
8), bone metabolism(Kurihara,et
al.,1990) and the production of
acute phase proteins within the
1987)in

response to factors released by

liver(Andus, et al,

macrophages and adipocytes (
Lau,et al.,2004) ,

protein is known as CRP. The

one type is

acute phase response develops in
wide range of acute and chronic
inflammatory conditions. These
conditions cause release of IL-6
and other cytokine that trigger
the of CRP
fibrinogen by the

and
The

reactive protein

synthesis
liver.
levels of C-
(CRP)

infection as well as in many

rise  significantly in
rheumatologic diseases, include-
ing RA
(Ganapathiet al., 1991; Wolfe,
1997) and vasculitis (Cantini,et
1998).
investigating the role of CRP in

rheumatoid arthritis

al., Several studies
patients with SLEhave concluded
that CRP levels rise significantly

in SLE patients with active
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infection (Pereira, et al., 1980;

Bertouch, et al.,, 1983). The
majority of reports demonstrated
increased levels of IL-6 in

patients with active SLE that do
not correlate with acute phase
proteins (Spronk et al.,1992;
Lacki ,etal., 1997) , other found
elevated IL-6 levels only in cases
with increased C- reactive
protein, concluding that it is part
of the acute phase
(Lacki , et al.,1997).Previous
studies on correlations between
disease and IL-6 in SLE did not

differentiate between activity in

response

different organs or system. The
erythrocyte sedimentation rate
(ESR) and the C-reactive protein
(CRP) are the two most common
laboratory  measurements  of
systemic inflammation in clinical
practice. These two tests are used
for the diagnosis and monitoring
of a variety of conditions, in
particular rheumatic diseases and
infections. The ESR measure-

ment is a simple measurement of
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the wvelocity (in mm/hr) of
sedimentation of erythrocytes in
anticoagulated
blood

tube.

freshly  drawn
in standardized vertical
Inflammatory cytokines
(IL-6), tumor necrosis factor-a
(TNF-a) and IL-1 stimulate the
liver to produce acute phase
reactant proteins (fibrinogen,
immunoglobulin’s, hapto-globin,
CRP and others). These proteins,
and

in  particular  fibrinogen

immunoglobulin's, increase the
dielectric constant in the blood,
allowing erythrocytes to form
rouleaux and increasing the
velocity of their descent in the
tube (Holley, et al.,1999). The
CRP, on the other hand, is a
highly Conserved pentameric
peptide produced in the liver in
response to inflammatory
cytokines. It was discovered in
1930 in the sera of patients with
pneumonia (Tillet , et al., 1930)
the

recognition and elimination of

and plays a role in

foreign pathogens and cellular
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debris. There has been debate as
to the accuracy and sensitivity of
the ESR and CRP in conditions
such as rheumatoid arthritis RA (
Walshl , et al.,1979; Pincus , et
al.,2005) SLE (Pepys ,etal,1982;
Suh , et al.,2006) . A variety of
systemic conditions, such as age,
sex, anemia, and pregnancy may
CRP ESR
measurements et
al.,1997;
2006).In the present study we
the
between levels of IL-6 and hs
CRP
sedimentation rate (ESR). Also

and
(Kanfer

Kushner, et

influence

al.,

investigate relationship

with  r  erythrocyte
investigate whether serum levels
of IL-6 is higher in Iraqi patients
with SLE-than healthy control
and its correlation with the
clinical activity in patients with
different activity scores as
measured by Systemic Lupus
Erythematosus Disease Activity
Index (SLEDAI) as the same
time with organ involvement in

SLE patients.
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MATERIAL AND METHODS
Patients

with  SLE
(48female, 2 male, Mean age
(32.36x 9.405) years, ranged (15
-55) who fulfilled the criteria of
the College  of
Rheumatology ACR (Tan, et al.
1982 Hochberg ,1997) for the
classification of SLE at least four
or More of the 11 ACR criteria
studied. No

these criteria were

Fifty patients

American

were patients
fulfilling
excluded. Thirty healthy control
unrelated to the patients, without
inflammatory or autoimmune

disease as normal control
subjects (28female,2male ) mean
age was (38.7 7.240) were

studied.

Specimens
of

blood10cc from all patients were

Specimens venous
taken , Sera were separated by
centrifugation at 3000 rpm for 3
minutes and separated as soon as

possible from the clot of red cells
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and were kept in aliquots at-80°C
centigrade until the time of assay.
Laboratory measurement

Interlukine-6 levels were
evaluated using enzyme linked
assay(ELISA)
with commercially available kits
EPROTECE, USA ( 900-M16
Lot#0412016).Disease
was assessed according to (Sdaile
, et al., 1996; Bombardier ,;
Active SLE when SLEDAI >12
points when
SLEDAI Erythr-

ocytes Sedimentation Rate was

immune-sorbent

activity

and inactive

<12 points.
measured  using
method (Dacie & Bain 2001)
High sensitivity CRP ELISA
(Cat. No.DE740011)

measured using

Westergren

was
Enzyme
for the
high
of

Immunoassay
Quantitative sensitive
determination C-reactive
protein in human serum by 5

calibrations (0-0.4-1-5-10 pg/ml).
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Statistical analysis

The results were evaluated by the
analysis  of  the
(ANOVA) , p-values at levels
(p<0.05) was considered to be
This

out

variance

statistically  significant.

calculation was carried
according to Statistical Package
for Social Science (SPSS version
16),

normally distributed numerical

Group differences on
variables were assessed by the
independent
(Groups 1 and 2) and ANOVA
1,2) and the

significant difference (LSD) at

samples-test

(Groups least
level less than 0.05 by using
State 2009

correlation(r) were used when

Gene and

appropriate at 0.01.

RESULTS AND DISCUSSION

The characteristics of 50
patients suffering from SLE were
studied in Table (1).

The majority of the SLE patients

96%were female and the mean
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age was (325 year). No
statistically significant difference
were observed between those
,ESR

duration, we found only age to be

age, sex ,and disease
significantly associated with ESR
(r = -0287 , p= 004 )
Table(4).With regard to Disease
activity(SLEDAI) our
be divided two
groups,42 (84%) patients had
and  8(16%)

patients had inactive disease ,this

patients
can into

active  disease

difference  was  statistically
significant (p=0.000). table(1).
The mean level of IL-6 which is
first target in our study was
SLE
patients with active and inactive
disease at (p<0.05) (541.19+
399.12 pg/ml) p= 0.000)

compared with the mean levels of

significantly  higher in

healthy controls groups (5.319%
2.354 pg/ml) p=0.000. Table (2).
There was positive correlation
IL-6 and
SLEDAI (r=+0.422**, p= 0.002)
while the correlation between hs
CRP and SLEDAI

between serum of

was (r=
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0.437*, p=0.001) Table (3). Our
data indicate that mean level of
IL-6 was significantly higher in
patients with Lupus nephritis
(936.27+ 259.19pg/ml) p=0.000,
(609.72-

lower in

rang from

1603.13pg/ml) and
patients with other organ(Skin ,
Liver, Lung, CNS, Spleen, Heart,
Abdominal

Thrombocytopenia and Joints)

pain, Pancreatic,

were (148.103- 366.644-
565.692- 67.06- 477.634-
331.788 -  206.58-411.59-
262.075 and 53.854 pg/ml)
respectively Figure A. Further
analyses were performed to

determine the mean levels of hs
CRP in SLE patients which was
the second target in our study
\We found significantly higher hs
CRP levels in SLE patients with
both active and in active disease
at p<0.05 (6.08t 2.66mgl)
p=0.000 when compared with the
mean level of healthy controls
(1.15+ 0.89 mg/l) p=0.000 Table
(2). Table (3) Shows the levels of

hs CRP that correlated
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Ali T.E.etal
significantly ~ with  IL-6(r=+
0.969**, p=0.000). No

significant correlation between hs
CRP and ESR were seen (r=-
0.249, p=0.249) Table (4), As the
same No significant correlation
CRP and other
Age,
disease(r= 0.109, 0.118) Table
(4) respectively. Figure B shows
that the mean levels of hs CRP

between hs

variables Duration

were significantly higher
(p=0.000) in patients with lupus
nephritis  (8.84+ 1.51 mg/l)
ranged from (6.170 -10.5 mg/l) at
p<0.05, than patients with other
organ involvements (skin, Liver,
, Lung, CNS, Spleen,
Abdominal
Thrombocytopenia and Joints)
were( 3.35-4.87- 5.60-3,05- 5.00-
4.95-4.12-5.08-4.37and 3.02

mg/L) p= 0.000 respectively. In

Heart,

pain, Pancreatic,

our study IL-6 is apheliotropic
cytokine with wide range of
biological activities that plays an
immune

important  role in

regulation and inflammation
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(horwitz , et al., 1994), which is
one of the most important B cell
stimulation factors that induces
the differentiation of T cell into
effectors' cells ( Hiep , et
al.,1991).which IS

expressed in Kidneys in human

highly

lupus
(Malide , et al.,1995; Sabry , et
al.,2005) , While some authors

found elevated IL-6 levels only

glomerulonephritis

in cases with increased C-
reactive protein ,concluding that
it is part of acute phase response
(Spronk,et al.,1992; Alaa,A etal,
2005). Results of our study in
agreement with most of these
IL-6

significantly increased in lraqi

reports  since level is
patients with SLE and Lupus
nephritis (Mean 936.27+259.19
pg/ml ) when compared to
healthy controls.
revealed that hsCRP

significantly higher

Our finding

rise to
levels in
lupus patients with active and in
active disease than those healthy

controls. It is thought that IL-6 is
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the main cytokine responsible for
CRP induction (Swaak, et al.
,1989; Swaak, et al.,1996 and
Peterson, , et al.,1996) Since the
CRP is produced by the liver and
adipocytes in response to various
acute and chronic inflammatory
processes, and is referred to as an
' acute-phase protein’. It s
synthesis in  hepatocytes s
IL-6,

among other cytokines, and it

stimulated by arise in

binds to polysaccharides of many

bacteria, fungi, and certain
parasites. CRP can activate the
complement system and may
have role in the clearance of
apoptotic cells (Ledue .t al.,
1998; Barnes ,et al., 2005). The
behavior of CRP in SLE has been
surprising and  subject to
controversy, several older studies
investigating the role of CRP in
with  SLE
method of CRP
that

rose

patients using
conventional

measurements, concluded
CRP

significantly in SLE patients with

while levels

infection (Pereira ,et al., 1980
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;Bertouch , et al., 1983). Hence
investigators found an elevation
of serum CRP in active SLE even
in absence of infection (AL-
Mekaimi, et al., 1997;. Williams ,
2005) Although three

studies

et al.,
recent Barnes , et
al.,(2005); Bertoli , et al.,( 2008)
and Lee ,et al.,( 2008) have
inspected the association of hs
CRP levels and organ- specific
lupus activity patients ,reported
hs CRP
levels in SLE patients with organ.
Lee, et al,( 2008). Reported

significantly higher medians hs

significantly higher

CRP levels and organ damage
than in those without.Un like
the

however, the CRP level in their

some of older studies,
patients with active was not
undetectable. We believe that this
is explained by the fact that hs
CRP methods detect much lower
levels of rise in CRP in active
SLE

missed by less sensitive methods

that would have been

(Barnes, et al., 2005; Firooz, et
al., 2011) . Other investigators
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have also reported relationship
between elevation of hs CRP and
specific organ involvement in
they found significantly higher hs
CRP values in SLE patients with
cardiac

myocarditis, murmur,

interstitial pulmonary fibrosis,
pulmonary hypertension,
gastrointestinal  manifestations,
and anemia than in those without
(Lee, et al.,, 2008).

study, it has been suggested that

In other

an elevated CRP can occurred in
SLE patients in the presence of
serositis,(Borg al.,1990;
Mochizuki et al.,1999 ; Lee et
al.,2008 ) polyarthritis, (Spronk
et al, 1992 ;
al.,2003),
al.,2003; Firooz,

Swaak, et al.,,

, et

Zuniga , et
nephritis( Zuniga et

et al.,2011).
1996 found a
positive association between IL-6
and CRP levels. .Clinical support
for this association is provided by
the observation that an elevated
CRP level is relatively common
in patients with chronic renal

failure before and after dialysis

121

1999;
Further

(Zimmermann , et al.,
al.,2002).

support for this linkage is found

Ortega, et

in the observation that CRP is
deposited in the glomeruli of
kidney biopsy specimens from
patients with lupus Nephritis and
CRP may amplify kidney damage
by binding to Fcyreceptor lla-
R131, Which has low affinity for
IgG2 but high affinity for CRP
(Zuniga ,et al.,2003). Arguably,
the serum hs CRP levels are
elevated in patients with lupus
nephritis, particularly in those
with end-stage renal disease and
decreased renal clearance of CRP
and/or proinflammatory
cytokines (IL-6) may play a role
in the elevation of serum CRP.
As several studies have shown
that damage in SLE ispredicted
by disease activity over the
follow-up period (Stoll,et al.,
2004; Becker, et al., 2006).The
association between hs CRP and
organ damage is explained by the

finding that hs CRP reflects lupus
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activity. In the current study, IL-
6 is associated with SLEDAI
scores, and a broad range of
clinical manifestations, many of
which are components of disease
activity measures. Therefore, we
believe that

lupus  activity

occurring over a decade of
disease processes also mediates
the association of hsCRP with
organ In our present study, serum
levels of IL-6 were found to be
elevated in all patients with SLE
associated with different organ
although which the mean level
was different from one organ to
another. This controversy could
be explained by the fact that SLE
IS genetic disease (Kelly ,et al.,
2003) and we can assume that the
difference in the genetics of
different populations may be
responsible for the difference in
Our

no

clinical presentation.

observations showed
statistically signification correla-
tion between hs CRP and ESR
since it is an indirect measure of

inflammation and is influenced
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by a variety of factors. (Brigden,
1999; Costenbader, et al., 2007).

Conditions such as gender, age,

renal disease, anemia, heart
failure, and obesity, among
others, can  cause  wide
fluctuations in  ESR levels.(
Bedell, et al., 1985;

Brigden,1998 ;Brigden,1999 and
Ballou, et al., 2005) While CRP
IS a direct measurement of an
acute-phase plasma protein,it
might be a more reliable measure
of
al.,2003),
influenced by a variety of factors
(Firooz, et al.,2011).

Conclusion

inflammation(Dilber, et

its levels are also

Thus, our data allow us to
speculate that, Iragi SLE patients
with lupus nephritis have altered
cytokine profile different from
their healthy control subject. IL-6
Is significantly increased in Iraqi
SLE with
nephritis compared to the healthy

patients Lupus

control subject and this level is
well correlated with SLE disease
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activity. Although IL-6is thought
to Dbe the main cytokine
responsible for CRP production,
further investigations are awaited
especially since IL-6 could be a

target for therapeutic purposes.

important  relationships  that
otherwise remain unexplained.
These findings highlight hs CRP
as a strong marker for increased
disease activity and organ

damage accrued over the course

These studies might clarify some of SLE.
TABLE (1): General Characteristics of the studied group.

Sex Cases N=50 Control = 30
Female 48.00 28.00
Male 2.00 2.00
Age(years) 32.510+9.402 38.66+7.42
Duration of SLE | 6.240+5.607

Activity of disease depending on score*

SLEDAI <12
SLEDAI >12

*Total score <12 = Active group

48/50 (84%)
8/50 (16%)

Total score >12 =In active group

SLEDAI, Systemic Lupus Erythematosus Disease Activity Index
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Table (2): The mean levels of IL-6, hs CRP, ESR and SLEDAI in patients with
SLE and in healthy controls.

Variable | Group | N | Mean SD SE Rang P<0.05
IL-6* SLE |50|541.19 | 399.125 | 56.444 | 45.5-1603.12 | 0.000
Control | 30| 5.319 | 2.354 | 0.429 0.564- 8.8
HsCRP | SLE |50| 6.087 | 2.661 | 0.376 2.75-10.5 0.000
Control | 30| 1.15 0.89 0.162 0.056-3.29
SLEDAI | Active | 42| 21333 | 5.358 | 0.826 12 -34 0.000
Inactive | 8 10 1.511 0.534 7-11
ESR SLE |50| 59.6 | 34.405 | 4.86 5-135 0.000

*|L-6,Interlukine-6;hsCRP,High-sensitivityC- reactive protein; SLEDAI,
Systemic Lupus Erythematosus Disease Activity Index; ESR, Erythrocyte

sedimentation rate.

Table (3): Pearson correlation between IL-6 and hsCRP in patients with

SLE.

Variable | Hs CRP SLEDAI
R r
IL-6 0.969** 0.422**
P<0.05 0.000 0.002
Hs CRP 1 0.437**
P<0.05 0.001

**Correlation is significant at the

0.01 level ( 2- tailed)
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Table (4): Pearson correlation between different

variables in SLE patients.

Control
Variables Age Duration | CRP ESR
Age r 1 0.233 0.109 | -0.287
p 0.112 0.46 | 0.048
Duration | r| 0.233 1 0.118 | 0.162
p| 0.112 0.423 | 0.271
CRP ri{ 0.109 0.118 1 0.249
p| 0.46 0.423 0.081
ESR r| -0.287 0.162 0.249 1
p| 0.048 0.271 0.081

r = correlation coefficient.

IL6 pg/ml

1000
900
800
700
600
500
400
300
200
100

0

o Q}\ Q}
TV

&
\/\)

Figure A: The positive association between IL-6pg/ml and organ

involvement in SLE patients.
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Figure B: The Mean levels of hsCRP in SLE patients that association

with different organs involvements.

REFERENCE

A SabryA; KalillM. ; El- on old ideas, Curropin-
Rahim,M.;  El-Shahat, F. Rheumatol. 12: 104-112.
Elbasyouni,R.. 2005. PROIN- Al-Mekaim,i A,; Malaviya,
FLAMMATORY CYTOKIN- AN.;Serebour, F. et al.1997.
ES (TNF alpha and IL-6) IN Serological charac-teristics of
EGYPTIAN SLE PATIENTS systemic lupus erythematosus
WITH LUPUS NEPHRITIS is from a hospitalbased rheumato-
it correlated with disease logy clinic in Kuwait. Lupus; 6:
activity.Eur J Gen Med; 668-674.

2(4):153-158. Andus, T.; Geige, T.;Hirano,
Alindon TM. 2000. Update on T.; Northoff, H.; Ganter, U,
the epidemiology of systemic Bauer, J.1987.Recombinant
lupus erythematosus: New spins human B cell stimulatory factor

126



Ali T.E.etal.

Elevated Levels of IL- 6 in serum...

2 (BSF-2/IFN-beta 2) regulates
beta-fibrinogen and albumin
MRNA levels
FEBS Lett; 221:18-22.

SK.2005. Laboratory

evaluation of inflammation. In:

in Fao-9 cells.

Ballou,

Kelly’s textbook of rheumato-

logy. Philadelphia, PA:
Saunders Elsevier,. p. 720-727.
Barnes, EV.;Narain, S;

Naranjo, A. et al. 2005. High
sensitivity C-reactive protein in
systemic lupus erythematosus:
relation to disease activity,

clinical presentation and
implications for cardiovascular
risk.Lupus; 14: 576-582.
Becker-Merok,  A.;Nossent,
HC.2006. Damage accumula-
tion in  systemic  lupus
erythematosus and its relationto
disease activity and mortality. J
Rheumatol; 33:1570-1577.
Bedell, SE.;Bush, BT.1985.
Erythrocyte
rate.From folklore to facts.Am J

Med; 78: 1001-10009.

sedimentation

127

Bertoli, AM.; Vila,
LM.;Reveille, JD.; Alarcon,
GS.2008.
erythema-tosus in a multiethnic
US cohort (LUMINA): LXI.

Value of C-reactive protein as a

Systemic  lupus

marker of disease activity and

damage. J Rheumatol; 35:
2355-2358.

Bertouch, JV.;Roberts-
Thompson,; PJ, Feng,

PH.;Bradley, J.  1983.C-
reactive protein and serological
indices of disease activity in
systemiclupuserythematosus.

Ann Rheum Dis; 42: 655-658.

Bombardier, C.; Gladman,
DD.; M;1992.
Derivation of the SLEDAI.A
disease activity index for Lupus
patients, Arth Rheum.35: 630.

Borg, EJ.; Horst, G,;Limburg,
PC.; Rijswijk, MH.;
Kallenberg, CG.1990. C-

reactive protein levels during

Vrowitz,

van

disease  exacerbations and

infections in systemic lupus

erythematosus: a prospective



Basrah Journal of Science (B)

Vol.32(2), 112-136,2014

longitudinalstudy. J Rheumatol;
17: 1642-1648.

M.1998. The

erythrocyte sedimentation rate.

Brigden,

Still a helpful test when used

judiciously. Postgrad Med; 103:

257-262. (712-74).

ML.1999. Clinical
the

Brigden,

utility  of erythrocyte
rate. Am
FamPhysician; 60: 1443-1450.
Brink, I.;  Thiele, B.;
Burmester, GR.; Trebeljahr,
G.;Emmrich, F.;Hiepe F.1999.
Effects of anti-CD4 antibodies
on the release of IL-6 and TNF-

a in whole blood samples from

sedimentation

patients with systemic lupus
erythematosus. Lupus;8:723-30.
Cantini, F.:
C.;Olivieril,1998..Erythrocyte
Rate and C-
the

Salvarani,

Sedimrntation
Reactive  Protein  in
Diagnosis of  Polymyalgia
Rheumatica. Ann Intern Med;

128:873-4.

128

Cervera, R.;Khmaashta,
MA.;Font, J. etal.2003.
Morbidity and mortality in
systemic lupus
alo-

Acomparison of early and late

erythmatosus

during year  period.

manifestations in acohort of

1000 patients. medicine
:82;299-308.

Costenbader, KH.;Chibnik,
LB.; Schur, PH.2007.

Discordance between erythro-
cyte sedimentation rate and C-
reactive protein measurements:
clinical significance. ClinExp-
Rheumatol; 25: 746-749.
Dilber, E.; Cakir, M,
Kalyoncu, M.; Okten, A.2003.
C-reactive protein: asensitive
marker in the management of
treatment response in parapneu-
monic empyema of children.
Turk J Pediatr; 45:311-314.
Ershler, WB.;

2000.Age-associated

Keller, ET.
increased
interleukin-6 gene expression,
late-life diseases, and frailty.

Annu Rev Med ;51:245-70.



Ali T.E.etal.

Elevated Levels of IL- 6 in serum...

Ershler, WB.2003. Biological
interactions of aging
anemia: a focus on cytokines.J
Am GeriatrSoc ;51(suppl):S18-
21.

Firooz,

and

N.;  Albert,

DJ.;Ishimori,

DA.;
Wallace, M.;
BerelDand Weisman MH. 2011
High-sensitivity C-reactive

protein and erythrocyte
sedimentation rate in systemic
lupus erythematosus. Lupus ;
20: 588-597.
Funauchi, M.; Ikoma,
Enomoto, H.
A,1998 Decreased Thl-like and

increased Th2-like cells in

S.;

and Horiuchi

systemic  lupus  erythema-
tosus,Scand J Rheumatol. 27:
219-224.

Ganapathi, MK.; Rzewnicki,
D.; Samols, D.; Jiang, SL.;
1.1991.Effect  of

combinations of cytokines and

Kushner

hormones on synthesis of serum
amyloid A and C-reactive
protein in Hep 3B cells. J
Immunol; 147: 1261-1265.

129

Hiepe, F.; Volk, HD;
Apostolff, E. et al.
1991.Treatment  of  severe

systemic lupus erythematosus

with  anti-CD4  monoclonal
antibody. Lancet 1991;338:
1529-30.

Hiran, T. 1998. IL-6 and its
receptor.International

Reviewsof
249-284.
Hochberg, MC.1997, Updating
the

Immunology; 16:

American College of
Rheumatology revised criteria
for the classification of
systemic lupus erythematosus.

Arthritis Rheum;40:1725.

Holley, L.; Woodland,
N.;Hung, WT. et al.1999:Infl
uence of fi brinogen and
haematocrit on  erythrocyte
sedimentation Kinetics.
Biorheology; 36: 287-97

Horwitz, DA.; Jacob, CO.

1994.The cytokine network in
the pathogenesis of systemic
and

lupus  erythematosus



Basrah Journal of Science (B)

Vol.32(2), 112-136,2014

possible therapeutic
implications.Seminlmmuno-

pathol ,16:181-200.

Jacobs, C.; Pawlak, R;
Mikeska, E. et al.2001.
Systemic lupus erythmatosus

and rheumatoid arthritis differ
from healthy controls in their
cytokine pattern after stress
exposure. Lupus ;40:868-75.
Kanfer, EJ.;Nicol, BA:
1997.Haemoglobin
concentration and erythrocyte
sedimentation ratein primary
care patients. J R SocMed ;90:
16-8.

Kelly, JA.; Moser, KL.;Harley,
JB.2002 The

systemic lupus erythematosus:

genetics  of
putting the pieces together.
Genes  Immun;3(Suppl):S71-
S85.

Kishimoto T, Hirano T.1988
A new interleukin  with
pleiotropic activities.Bioessays
;9:11-15.

Kunz, M. SM.
(2009). Cytokines and cytokine

profiles in human autoimmune

Ibrahim,

130

diseases and animal models of
autoimmunity. Mediators
Inflamm.: 979258.

Kurihara, N.; Bertolini, D.;

Suda, T.; Akiyama, Y.,
Roodman, GD. 1990. IL-6
stimulates osteoclast-like

multinucleated cell formation in

long term human marrow
cultures by inducing IL-1
release. J Immunol;144:4226—
30.

Kushner, 1.;Rzewnick, D.;
Samols, D:2006 Whatdoes

minor elevation of C-reactive
protein signify? Am J Med: 119:
166, e17-28.21.

CASWELL M, PIKE.Lacki,
JK.;Samborski, W.; Mackie-
wicz, SH. 1997. Interleukin-10
and interleukin- 6 in lupus
erythematosus and rheumatoid
with

arthritis,  correla-tions

acute phase
ClinRheumatol ;16:275-8.

Lau, DC.;Dhillon, B.; Yan,
H.: Szmitko, PE.;Verma, S.

2005. "Adipokines: molecular

proteins.

links between obesity and



Ali T.E.etal.

Elevated Levels of IL- 6 in serum...

atheroslcerosis". Am. J. Physiol.
Heart Circ. Physiol. 288 (5):
H2031-41.

Ledue, TB.; Weiner, DL.; Sipe,
JD.; Poulin, SE.; Collins, MF.;
Rifai, N.1998.  Analytical
evaluation of particle-enhanced
immunonephelometric  assays
for C-reactive protein, serum
amyloid A and mannose-
bindingprotein in human serum.
Ann ClinBiochem; 35: 745-
753.
Lee, H-M.; Sugino, H;
Nishimoto N. (2010).Cytokine
networksin ~ Systemic  Lupus
Erythematosus.Journal of
and  Biotech-

2010: Article ID

Biomedicine
nology;

676284.

Lee, SS.; Singh, S.;Link, K.;
Petri, M.2008. High-sensitivity
C-reactive protein as an
associate of clinical subsets and
organ damage in systemic lupus
erythematosus.Semin  Arthritis

Rheum; 38: 41-54.

131

Linker-Israeli M.;
RJ.;Wallace, DJ, Prehn, J,
Ozeri-Chen T, Klinenberg JR.
1991.Elevated

endogenous IL-6 in systemic

Deans,

levels of
lupus erythematosus. A
putativerole in pathogenesis. J
Immunol; 147:117-23.

Lwis, S. M.;B. J. Bain and I.
Bates. 2006. Practical Hemato-
logy. Elesevier. Germany. PP:
Malide, D.; Russo, P.;Benda-
M. 1995. Presence of

tumor necrosis factor alpha and

yan,

interleukin-6 in renal mesangial
cells of lupus nephritis patients.
Hum Pathol;26:558-64.

Mochizuki, T.; Aotsuka, S.;

Satoh, T.1999.Clinical and
laboratory features of lupus
patients  with  complicating

pulmonary disease.Respir Med,;
93: 95-101.

Ortega, O.; Rodriguez,
l.;Gallar, P.; Carreno, A;
Ortiz, M.; Espejo, B. et

al.2002. Significance of high C-

reactiveprotein levels in pre-



Basrah Journal of Science (B)

Vol.32(2), 112-136,2014

dialysis patients. Nephrol Dial
Transplant;17:1105-1109.

Pepys, MB.; Hirschfield,
GM.; Tennent, GA.;
Gallimore, JR.;Kahan,

MC.;Bellotti, V. 2006.
"Targeting C-reactive protein
for the treatment of
cardiovascular disease".Nature

440 (7088): 1217-21.

MB.; Lanham, JG.;
FC.1982.C-reactive

protein in SLE. Clin. Rheum

Dis; 8: 91-103.

Pereira, Da.; Silva, JA.; Elkon,

KB.; Hughes, GR.; Dyck, RF.;

MB.  1980.C-react

protein levels in systemic lupus

Pepys,

Beer,

Pepys,

erythematosus: a classification
criterion? Arthritis Rheum; 23:
770-771.

Peterson, E.; Robertson AD,
W.1996.Serum

interleukin- 6 in

Emlen and
urinary
systemic lupus erythematosus.
Lupus; 5: 571-575.

T.; Sokka, T:2005

Complexities in the quantitative

Pincus,

132

assessment of patients with
rheumatic diseases in clinical

trials and clinical
ClinExpRheumatol; 23
(Suppl.39); S1-9.

Ripley,

care.

M.; Goncalves,
Isenberg, DA
DO.; Rahman A.2012. Raised
levels of interleukin 6 in SLE
correlate  with
Rheum Dis;64:849-853.

Romagnani S,  1997.The
Th1/Th2 paradigm,
Today. 18: 263-266,

B.;

Latchman,

anaemia.Ann

Immunol

Ruof, J; G.1999.
Validity aspects of erythrocyte
and C-

reactive protein in ankylosing

Stucki,

sedimentation rate
spondylitis: a literature review.
J Rheumatol; 26: 966-70.
Salvaranil, C.; Cantini,
Boiaeds, L .et

F.;
2003

investigations

al.:
.Laboratory
useful in giant cell arteritis and
Takayasu’s arteritis.
ClinExpRheumatol2003; 21:

(Suppl. 32); S23-8.



Elevated Levels of IL- 6 in serum...

Ali T.E.etal.
Satoh, T.; Nakamura, S.;
Taga, T.; Matsuda, T,

Hirano, T.; Kishimoto, T,
etal.1988.Induction of neuronal
differentiation in PC12 cells by
B-cell
2/interleukin 6.
Biol;8:3546-9.

Sdaile, E.; Abrahamowic,
ZM.; and Joseph, L.1996.

Laboratory tests aspredictors of

factor
Cell

stimulatory
Mol

disease exacerbations in

systemic lupus
erythematosus,Arth Rheum. 39:
370-378.

Sox, HC.; Liang MH.1986.
The
ionrate.Guidelines for rational
use.Ann Intern Med 1986; 104,
515-23.

Spronk, PE.;ter Borg, EJ;
Kallenberg, CG.1992 Patients

with

erythrocyte sedimentat-

systemic lupus

erythematosus and
Jaccoud’sarthropathy: a clinical
subset with an increased C
reactive protein response? Ann

Rheum Dis; 51: 358—-361.

133

Spronk, PE.;ter Borg, EJ;
PC.;Kallenberg,
CG.1992. Plasma concentration
of IL-6

erythematosus; an indicator of

Limburg,

in systemic lupus
disease
activity.ClinExpImmunol
;90:106-110.

Stoll, T.; Sutcliffe, N.; Mach,
J.; Klaghofer, R.; Isenberg,
DA.2004.Analysis  of  the
relationship between disease
activity and damage in patients
with systemic lupus erythemat-
osus --a 5-yr prospe-ctive
study.Rheumatology (Oxford);
43:1039-1044.

Suh, CH.; Chun, HY.;YE YM
et al.:2006. Unresponsiveness
of C-reactive protein in the non-
infectious  inflammation  of
systemic lupus erythematosusis
associated  with
6.Clin Immunol; 119: 291-6.
Swaak, AJ.; van den Brink,
HG.; LA. 1996.
Cytokine production (IL-6 and

TNF alpha) in whole blood cell

interleukin

Aarden



Basrah Journal of Science (B)

Vol.32(2), 112-136,2014

cultures of patients with
systemic lupus erythematosus.
Scand J Rheumatol; 25: 233-
238.

Swaak, AJ.; van Rooyen, A.;
Aarden LA.1989. Interleukin-6
(IL-6) and acute phase proteins
in the disease course of patients
with systemic lupus erythema-
tosus. Rheumatolint; 8: 263-
268.

Tan, EM.; Cohen, AS.; Fries,
JF.; Masi, AT.; McShane,
DJ.; Rothfield, NF.; et al. 1982
the revised criteria for the
classification ofsystemic lupus
erythematosus. Arthritis
Rheum; 25:1271-7.

TILLET, WS.; FRANCIS, T.
.1930. Serologic reactions in
pneumonia with a non-protein
somatic fraction of pneumoc-
occus. J Exp Med1930; 52; 561-
71.

Viallard, JF.;Pellegrin, JL.;
Ranchin, V.; Schaeverbeke,
T.;Dehais,
M et al,

interferon-

J.;LongyBoursier
1999.Thl (IL-2,

gamma  (IFN-

134

gamma)]and Th2 (IL-10,IL-4)
cytokine by
peripheral blood mononuclear
cells (PBMC) from patients

production

with systemic lupus erythema-
tosus (SLE), ClinExplmmunol.
115; 189-195,

Walsh, L. P.;
Mcconkey, B:1979. Relation-
ship

Dauvies,
between  erythrocyte
sedimentation rate and serum
C-reactive protein in
rheumatoid arthritis.Ann Rheum
Dis 1979; 38: 362-3.

Williams, Jr.; Harmon, ME_;
Burlingame, R.; Du Clos,
TW.2005.Studies of serum C-
reactive protein in systemic
lupus
Rheumatol; 32: 454-461.

erythematosus. J

Wolfe, F.

usefulness of C-reactive protein

1951.Comparative

and erythrocyte sedimentation
rate in patients with rheumatoid
arthritis.JRheumatol 1997; 24:
1477-1485.Hill AG. C-reactive
protein in the chronic rheumatic
diseases.Lancet; 2: 807-811.



Elevated Levels of IL- 6 in serum...

Ali T.E.etal
Yildirim, K.:Erdal, A.; risk
Karatay, S. et al.:2004.
Relationship  between some

acute phase reactants and the
Bath Ankylosing Spondylitis
Disease Activity Index in
patients with
spondylitis.South Med J 2004;
97: 350-3.

Zimmermann, J.; Herrlinge,r
S.; A.;
T.;Wanner C.1999. Inflamma-

tion enhances cardiovascular

ankylosing

Pruy, Metzger,

135

and mortality in
hemodialysis patients. Kidney

Int 1999;55:648—-658.

Zuniga, R.; Markowitz,
GS.;Arkachaisri, T.;
Imperatore, EA.; D’Agati,
VD, Salmon, JE.2008.

Identification of IgG subclasses
and C-reactive protein in lupus
nephritis composition of
immune deposits and FCgamma
type 1A

Arthritis Rheum; 48: 460—470.

receptor alleles.



Basrah Journal of Science (B) Vol.32(2), 112-136,2014

sy uidl) g la abaaall aal dmgé IL-6 ssiad & aall L ghca (ulid
CRP,ESR « 4 4

T ol i **Lfdu; Cald drd” e s Calal e e 3o Gl

5 eml) Arala ¥t 3Ll o gle o slall 0S8 el Amaln® - Alsgual) 340/ 8 juml el
il el oS i€ Aala ok %Ll A0S

-

AaDAl

slaill 4 s gy ST AN deliall () yel sl s (SLE) ol sea) <ol ¢l
Calide s dpcliall Cldial) G yis ¢ Balaadl abual) (e drul s ALSE Zll i
pmeadl (e ddlisg gliac) e i Al Ayl 4 Jlea (il e V)

Yot il x5 =116 55180 & ) (g0 IS co A8l e il ga sl 5l Caan
~1L-6 1) Lo g ¢ (bl (m el 8 A sadid) cliae Y agle 5 5hs-CRP (ESR
Aol gl 5 elac Y1 AS JLia s (SLEDAI U=l 308 A83e (55 058 of (S
celaa¥) (130 5 (10583 2 BLIAR)( SLE ) s il ¢lay Las Liay 30 50
e gaaall I sailhy Liay e 42 S e seae I (el eV 58 sl o3 s
US .0.004( = P) die( hdi e Sl de genall M (o se 8 s(adadiill)oyadll
alog 555 5.319 ¢541.19) slawa¥) 5 il sha (om o (& (IL-6) 585 (5 sinna Jai 5ie
P oS Leie (0.000 = P) die dlias) A¥a &ld G5 8l il ( Mgl e (o /
.0.05>

1) SLEDAILs (IL-6) Jaaall (e S (402 sk dlay) 83le 3 5a 5 (g Al Ciin
Oe Oty 0l sl A (1L-6) o sie s sime (1S5 (0.002 = P % 0,422 =
P) a1 86! e S el Gl OIS Cua(da / o) e 580936.27) 58 I el
gl yaall 453l i yal (hS-CRP) (e liil) (5 5 ) Sl sise 3:S) 55 CailS Lain (0.000 =
Ciag Cua celanal) ge (0.000 = P) Lisine G gS5 (S / aale 6.0879) o
elu G el adll Jiae (8 hs-CRP 5 (IL-6)0m L Lask Ualii )l asa g (e 4l Al
=) ESRs hs-CRP ¢ 1S 0% ol Al (S15.(0.000 = P %% 0,969 = r) 45
am 3 (CRP ) deléill (i gl iy sive Jausia OIS Eun ¢(0.08 = P <0.249
o A8 paa el 3 ES el (3 axle 8.844) s ASH gl (e o silay ) A53)

0.000 = P s aY) 5 5¢aY)

136



