Determination of Interleukin-35 in Sera of Male Patients with Chronic
Renal Failure on Hemodialysis

Salma Abdul Rudha Abbas

Determination of Interleukin-35 in Sera of Male
Patients with Chronic Renal Failure on Hemodialysis
Salma Abdul Rudha Abbas*

Abstract
Background:- Renal failure may lead to increased inflammatory responses through a number
of mechanisms which include decreased clearance of proinflammatory cytokines, decreased
levels of antioxidant , that lead to increase of oxidative stress , nephrons are destroyed and
kidney function is reduced .
Objective:- The aims of this study were to determination the differences in the levels of
interleukin-35 (IL-35) in patients with chronic renal failure (CRF) on hemodialysis and
compare with control group.
Method:- Sixty male individuals (age 40-60) were enrolled in this study which were divided
into two groups as follows: Group (C) consisted of 30 healthy individuals as a control subject,
(30) patients with (CRF) which were collected of their serum pre and post hemodialysis and
control. IL-35, hs-CRP, TAC, MDA, MDA/TAC, urea, creatinine, uric acid, albumin levels
were evaluated.
Results:- The results in this study revealed that mean of serum IL-35 levels were significantly
increased differences in patients with (CRF) pre and post hemodialysis compared with control
group and a significant positive correlation between IL-35 and (MDA, MDA/TAC) in patients
with pre and post dialysis patients with CRF.
Conclusion:- Our findings suggest that a high IL-35 level most possibly reflect that the
patients with (CRF) are associated and the positive correlation with oxidant-antioxidant
status. Therefore, we suggest that possible antioxidant strategies that can be used
therapeutically for better management of (CRF).
Keywords :IL-35, antioxidant, chronic renal failure.
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gene encoding IL-35 is transcribed by
vascular endothelial cells, smooth muscle
cells and monocytes after activation with
proinflammatory stimuli. [1, 2]
Renal insufficiency may develop, when
nephrons are destroyed as in chronic
glomerulonephritis, infection of renal pelvis
and nephrons or loss of a kidney or when
kidney function is reduced by damage or
blockage. This can cause retention of salt,
water, uremia and inability to excrete urea,
H+, K+. If the blood contains too much

Introduction
The interleukin -12 (IL-12) cytokine
family contain IL-12, IL-23, IL-27 and IL35. Interleukin 35 (IL-35) is produced by
regulatory, but not effector, T-cells and plays
a role in immune suppression. It is a dimeric
protein
composed
of IL-12α and IL27β chains (p35 and EB13), which are
encoded by two separate genes called
IL12A and EBI3, respectively. IL-35 is not
constitutively expressed in tissues, but the
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creatinine or urea and urine contains protein,
kidneys may not be functioning properly. [3]
Renal failure may lead to increased
inflammatory responses through a number of
mechanisms which include decreased
clearance of proinflammatory cytokines,
decreased levels of antioxidant. [4]
One of the most dramatic changes is
increase in blood serum levels of an
inflammatory marker known as C-reactive
protein (CRP). [5] Interleukin-1 (IL1),interleukin-6 (IL-6),and tumor necrosis
factor (TNF) are the major cytokines that
stimulate the liver to synthesis CRP and other
positive acute-phase proteins. [6]
Reactive oxygen species (ROS) play a key
role in the pathophysiological processes of
renal diseases. The cellular damage is
mediated by an alteration in the antioxidant
status, which increases the concentration of
ROS in the stationary state (oxidative stress).
Oxidative stress mediates a wide range of
renal impairments, from acute renal failure,
rhabdomyolysis, obstructive nephropathy,
hyperlipidemia, and glomerular damage to
chronic renal failure and hemodialysis. [7]
The aims of this study were to
determination of IL-35 levels in patients with
(CRF) on hemodialysis and study the
relationships between IL-35 and some
biochemical parameters such as urea,
creatinine, uric acid, albumin, high sensitive
c-reactive protein (hsCRP) and antioxidant
status.
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Patients and control groups were
determined the following parameters:
Serum interleukin-35 (IL-35) and (hsCRP)
levels were measured by enzyme-linked
immune sorbet assay (ELISA) method. [8, 9]
Malondialdehyde
(MDA)
level
was
determined in serum as a thiobarbituric
reactive species according to the method of
Buege and Aust [10] .
Total antioxidant capacity (TAC) was
measured in serum using Randox Total
Antioxidant Capacity (Cat No. Nx 2331)
according to the method of Miller. [11]
Urea, creatinine, uric acid, albumin
concentration
were
measured
using
enzymatic colorimetric method. [12, 13, 14,
15]

Results


Materials and Methods
Blood samples were collected from sixty
male individuals (age 40-60) years; thirty
male were patients with (CRF), which were
enrolled pre and post hemodialysis in
Medicine City Hospital; the other male
individuals were normal healthy subjects.
Other complications such as blood pressure,
diabetic mellitus, smoker, or inflammation
were excluded from patients and normal
healthy subjects.
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Mean±SD of IL-35, hsCRP, MDA, TAC,
MDA/TAC, urea, creatinin, uric acid and
albumin for CRF pre and post dialysis
patients with CRF were revealed in table (1).
Mean of serum IL-35 , hsCRP, MDA, TAC,
MDA/TAC, urea, creatinin, uric acid,
albumin levels in pre dialysis patients with
CRF were significantly differences higher
than in the control group P<0.05. Mean of
serum hsCRP, MDA, TAC, MDA/TAC,
urea, creatinin, uric acid, albumin levels in
post dialysis patients with CRF were
significantly differences lower than in the
control group P<0.05. Mean of serum
hsCRP, MDA, TAC, MDA/TAC, urea,
creatinin, uric acid levels in pre dialysis
patients with CRF were significantly
differences higher than in the post dialysis
patients P<0.05, and albumin insignificantly
difference higher than in the post dialysis
patients.
Table (2) showed the correlation between
IL-35 and hsCRP, MDA, TAC, MDA/TAC,
urea, creatinin, uric acid, albumin for the pre
and post dialysis patients with CRF. The
results in table (2) can be classify into:1-Correlation of IL-35 with special test:Vol. 6, Issue 1, April 2014
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The results in table (2) revealed significant
positive correlation between IL-35 and
hsCRP in patients with pre and post dialysis
patients, significant positive correlation
between IL-35 and (MDA, MDA/TAC) in
patients with pre and post dialysis patients
with CRF, significant positive correlation
between IL-35 and TAC in patients with pre
dialysis patients and significant negative
correlation between IL-35 and TCA in
patients with post dialysis patients with CRF.
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2-Correlation of IL-35 with general
criteria test:The results in table (2) revealed no
significant positive correlation between IL-35
and urea, creatinin, uric acid in patients with
pre and post dialysis patients with CRF and
no significant negative correlation between
IL-35 and albumin in pre and post dialysis
patients with CRF.

Table (1): Mean±SD and p-value of IL-35, hsCRP, MDA, TAC, MDA/TAC, urea, creatinin,
uric acid, albumin for the control, pre and post dialysis patients with CRF.
Mean±SD
P-Value
Groups
parameter
Control
Pre
Post
C-Pre C-post Pre-Post
25.2±5.4
43.4±8.3 34.2±10.7 P<0.05 P<0.05
P<0.05
IL-35(pg/mL)
2.25±0.42 24.8±15.2 19.4±11.5 P<0.05 P<0.05
P<0.05
hsCRP(g/mL)
0.73±0.2 2.81±0.51 1.63±0.35 P<0.05 P<0.05
P<0.05
MDA(µmol/L)
0.8±0.12 0.33±0.04 0.51±0.07 P<0.05 P<0.05
P<0.05
TAC(mmol/L)
1.2±0.32
10.7±2.0 5.87±1.72 P<0.05 P<0.05
P<0.05
MDA/TAC
5.1±1.2
32.7±2.3
22.1±5.7 P<0.05 P<0.05
P<0.05
Urea(mmol/L)
P<0.05
Creatinin(µmol/L) 67.3±12.2 822±153.2 574±83.7 P<0.05 P<0.05
3.3±0.2
5.6±2.2
4.1±1.3 P<0.05 P<0.05
P<0.05
Uric acid(mg/dL)
41.02±9.3 33.5±8.8 33.1±10.2 P<0.05 P<0.05
P>0.05
Albumin(g/L)
Table (2): Correlation between IL-35 and other parameters for the patient groups.
groups
Pre
post
IL-35(pg/ml)
r
p-value
r
p-value
0.55
S
0.61
S
hsCRP(g/L)
0.42
S
0.83
S
MDA(µmol/L)
0.41
S
-0.44
S
TAC(mmol/L)
0.42
S
0.64
S
MDA/TAC
0.3
NS
0.1
NS
Urea(mmol/L)
0.33
NS
0.25
NS
Creatinin(µmol/L)
0.05
NS
0.24
NS
Uric acid(mg/dL)
-0.08
NS
-0.16
NS
Albumin(g/L)
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degradation of albumin, increase in
CRP levels in hemodialysis patients indicates
inflammation. It is revealed that CRP is a
powerful
factor
in
predicting
the
complications and mortality in hemodialysis
patients. [21]
Studies in mice show the absence of
either IL-35 chain from regulatory
Tregs reduces the cells' ability to suppress
inflammation; this has been observed
during cell culture experiments and using an
experimental model for inflammatory bowel
disease. [22] To produce its suppressive
effects, IL-35 has selective activities on
different T-cell subsets; it induces
proliferation of Treg cell populations but
reduces activity of Th17 cell populations.
[23]
Cytokine activation is associated with
reduced renal function or other proinflammatory conditions in dialysis patients
such as the frequent contact with dialyzer
membranes, vascular grafts, catheters or
dialysate, each may constitute a proinflammatory factor. Increased release or
activation of inflammatory cytokines, since
albumin is a negative acute phase protein,
may suppress appetite, cause muscle
proteolysis and hypoalbuminemia. [24]
Serum albumin level in maintenance
hemodialysis patients are dependent on the
nutrition and inflammation, additionally
plasma volume expansion can dilute the
plasma pool. [25]
The increase in urea, creatinine and uric
acid levels in serum of hemodialysis patients
are due to the decrease in the number of
functioning nephrons, which reduce the
glomerular filtration rate and causes major
decreases in renal excretion of water and
solutes. [26]
Hemodialysis removes toxins from the
blood by a closed loop process where the
blood of the patients is continuously being
withdrawn, dialyzed and returned to the
patients [27].

Discussion
This is the first study to document, as far
to knowledge, which depict the determination
of IL-35 levels in CRF patients on
hemodialysis.
The importance of regulatory T cells is
playing a central role in preventing
autoimmunity. These regulatory responses
use a variety of mechanisms to mediate
suppression, including soluble factors. The
recently identified IL-35 has been shown to
have potent suppressive function in vitro and
in vivo. Furthermore, not only does IL-35
have the ability to directly suppress effector
T cell responses, it is also able to expand
regulatory responses
by propagating
infectious tolerance and generating a potent
population of IL-35-expressing inducible
Tregs. [2]
IL-23, a heterodimer composed of IL12p40 and IL-23p19 subunits, and IL-17A, a
cytokine produced by the IL-23-maintained
Th17 subset, may play a pivotal role in the
pathogenesis of coexisting lupus nephritis
and anti-glomerular basement membrane
disease. However, further studies are
necessary to elucidate the exact molecular
role and signaling transduction pathway of
IL-23 and IL-17 during the disease process.
[16]
Infiltrating T cells can induce tissue
injury, either directly by cytotoxic functions
and cytokine secretion or indirectly by
activating macrophages. [17, 18] Infiltrating
effector T cells of the Th1 type are supposed
to initiate and perpetuate renal tissue damage
in crescentic and proliferative forms of
glomerulonephritis, which eventually leads to
progressive loss of renal function ,deficient
in the Th2 cytokines have more pronounced
Th1 responses and develop more severe
glomerulonephritis. [19, 20]
Pro-inflammatory cytokines (TNF-α and
interleukins) induce an acute phase response
in the liver, resulting in an increase in the
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Formation of ROS is part of the
unspecific defense system of an organism
against bacteria and other microbes.
However, ROS may also affect cells of the
host organism, in particular at sites of
inflammation. The latter plays a role in a
variety of renal diseases, such as
glomerulonephritis, acute or progressive
renal failure, or tubulointerstitial nephritis
[28], oxygen radicals may contribute to
hypertrophy of tubular cells. [29]
The imbalance between oxidant and
antioxidant systems and the depletion of the
protective antioxidant system and production
of ROS in patients with CRF are leading to
renal diseases, so the recruitment of T cells
into the kidney is generated. Infiltrating T
cells can induce tissue injury, generation of
iTr35 cells, IL-35 expression and their
conversion into iTr35 regulatory T cells,
suggestion that these cells may play a role in
promoting renal failure. The patients with
renal failure, the renal functions are
decreased. Serum levels of urea, creatinine ,
uric acid, IL-35, hsCRP, MDA, TAC,
MDA/TAC are increased due to the reduce
the glomerular filtration rate and causes
major decreases in renal excretion of water
and solutes, and the levels of these
parameters post hemodialysis are lower than
pre hemodialysis because of the plasma
volume expansion can dilute the plasma
pool. Other finding of the present study that
IL-35 levels in patients group most possibly
reflects the inflammatory component, we
suggest that possible antioxidant strategies
that can be used therapeutically for better
management of patients with (CRF).

[2] Brian M. Olson, Jeremy A.
Sullivan, William J. Burlingham “Interleukin
35: a key mediator of suppression and the
propagation of infectious tolerance”.
Immunol, 2013; 4:315.
[3] Stuart I.Fox “Human physiology, 7th
Ed,McGraw-Hill,North
Amreica,ch(17),
,2002p;554
[4] Pecoits-Filho R,Heimburger O. and
Barany P. “Association between circulating
inflammatory markers and residuals renal
function in CRF patients” ,Am. J. Kidney Dis
,2003; 41:1212-1218.
[5] Bhagats G.M,Sharma V.K. “Comparative
evaluation of C-reactive protein as a shortterm prognostic marker in severe unstable
angina-a
preliminary
study,
J.Assoc.physicaians India, 2003; 51:349-354.
[6] Gabay C,Kushner I. “Mechanisms of
disease;Acute-phase proteins and other
systemic responses to inflammation” N Engl
J.Med. 1999; 340: 448-454.
[7] Miller NJ, Rice-Evans C, Davies MJ,
Gopinathan V, Milier A, A novel method for
measuring antioxidant capacity and its
application to monitoring the antioxidant
status in premature neonates. Clin Sci. 1993;
84:407-412.
[8] Bishop ML, Fody EP, Schosff LEClinical
chemistry techniques, principles correlations,
6th ed,Lippincott William &Wilters Klumer
Health; 2010.
[9] Thomas AP,George A, Wayne RA,
Jeffrey LA, Richared OC,Marker
of
Inflammation and cardiovascular disease
:Application to clinical and public health
practice :A statement for healthcare
professionalse from the centers for disease
control and prevention and the Amrerican
heart
association.
Circulation,
2003;
107:499-511.
[10] Buege JK, Asut SD, Microsomal lipid
peroxidation.Methods
enzymol,
1978;
52:303-310.

References
[1] Mai J, Virtue A, et al. . "IL-35 is a novel
responsive anti-inflammatory cytokine—a
new
system
of
categorizing
antiinflammatory cytokines", Journal PLOS
one. 2012; 7:3.

Diyala Journal of Medicine

Salma Abdul Rudha Abbas

31

Vol. 6, Issue 1, April 2014

Determination of Interleukin-35 in Sera of Male Patients with Chronic
Renal Failure on Hemodialysis

[11] Singh D, Kaur R, Chander V, Chopra K
“Antioxidants in the prevention of renal
disease” J Med Food.; 2006; 9(4):443-50.
[12]
Patton
C.J.,Crouch
SR.
“
Spectrophotometeric
and
kinetics
Investigation of the Berthelot reaction for the
determination of ammonia” Anal.Chem.
1977; 49:464-469.
[13] Henry R.J. “Clinical Chemistry,
Principles and Technics” 2nd ed, Harper and
Row, 1974; p: 525.
[14] Fossantin, “principle of determination of
uric acid” clin chem, (1980), 28,227.
[15] Gendler S.,Kaplan A. “Uric acid”,Clin
Chem. The C.V.Mosby Co.St,Louis.
Toronto. Princeton, 1984; 425:1268-1273.
[16] Se Jin Park, Ji Hong Kim, Tae Sun
Ha, Jae Il Shin “ The role of Interleukin23/Interleukin-17 axis in coexisting antiglomerular basement membrane disease and
lupus nephritis” Saudi J Kindey Dis Transpl,
2013; 24(3):pp596-597.
[17] Kurts C, Heymann F, Lukacs-Kornek V,
Boor P, Floege J “ Role of T cells and
dendritic
cells
in
glomerular
immunopathology”. Semin
Immunopathol 2007; 29: 317–335.
[18] Kluth DC, Erwig LP, Rees AJ “
Multiple facets of macrophages in renal
injury”. Kidney Int 2004; 66: 542–557.
[19] Tipping PG, Holdsworth SR: T cells in
crescentic glomerulonephritis. J Am Soc
Nephrol (2006)17: 1253–1263.
[20] Hans J P, Jan E T, Oliver M. S, Anett
P, Felix H, Christoph H,Gunter W, Christian
K, Hans W M, Rolf A.K. “ The IL-23/Th17
Axis Contributes to Renal Injury in
Experimental Glomerulonephritis” Jam Soc
Nephrol, 2009; 20(5):969-979.
[21] Soodeh J.R. ,Saeed H.,Effat R., Ali
P,Haleh S., “Malnutrition predicting factors
in hemodialysis patients” Saudi J Kindey Dis
Transpl. 2010; 21(5):846-851.
[22] Collison LW, Workman CJ, Kuo TT, et
al. . "The inhibitory cytokine IL-35

Diyala Journal of Medicine

Salma Abdul Rudha Abbas

contributes to regulatory T-cell
function". Nature (2007), 450 (7169): 566–9.
[23] Niedbala W, Wei XQ, Cai B, et al. . "IL35 is a novel cytokine with therapeutic
effects against collagen-induced arthritis
through the expansion of regulatory T cells
and suppression of Th17 cells". Eur. J.
Immunol. 2007; 37 (11): 3021–9.
[24] Hasan N.A.,Malik
A.R.,Nilofer
S.,Ghulam
M,Qamaruddin
M.A.
“Biochemistry nutritional parameters and
their impact on hemodialysis is efficiency”,
Saudi J Kidney Dis Transpl, 2009;
20:(6):1105-1109.
[25] George A.K., “Serum albumin
concentration in dialysis patients: why does it
remain
resistant
to
theory”.Kidney
Internatinal. 2003; 64:92-98.
[26] Guyton A. C. Hall J.E. “Micturition
,Diuretics and kidney disease :Textbook of
medical physiology ,9th ed ,philadeof
medical physiology ,9th aseetion of water
and solutes. reduce the glumerula fltration is
and hypoalbumineamia er lphia W.B.
Saunders company, 1996; pp405-421.
[27] Jonathon T.O,Mark A.A. “Measurment
of urea concentration in spent dialysis during
hemodialysis” Clinical chemistry, 2004;
50:175-181.
[28] Klahr S “Oxygen radicals and renal
diseases”. Miner Electrolyte Metab; 1997;
23:140–143.
[29] Hannken T, Schroeder R, Zahner G,
Stahl RAK, Wolf G. “Reactive oxygen
species stimulate p44/42 mitogen‐activated
protein kinase and induce p27Kip1: role in
angiotensin II‐mediated hypertrophy of
proximal tubular cells “. J Am Soc
Nephrol; 2000; 11: 1387–1397.

32

Vol. 6, Issue 1, April 2014

