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ABSTRACT

Background: Interleukin 2 (IL-2) is a type of cytokine. It have essential role in proliferation and
regulation of T cell. In kidney disease, IL-2 play a role in regulation of immune response. This study
aims to evaluate the level of IL-2 and its relationship to the five stages of the disease. Subject and
method: Ninety blood samples are taken from participant in this study and it divided into two groups,
control group (30) samples and kidney disease group (60) samples. The parameters were measured
include; (IL- 2, urea, creatinine), and GFR was estimated. Statistical analysis was performed for all
parameters under the study. Results: The low level of IL-2 have a high significance difference in
disease group as compared to control group (P=0.001), also there was a positive correlation between
IL-2 and kidney disease stages. Furthermore, there were significant different in the mean serum levels
of IL-2 among GFR stages. ROC curve gives a good result in differentiation patients from control
Conclusion; it is possible to rely on the level of IL-2 in the blood to distinguish between the early and
late stages of the disease, as it plays an important role in tracking the disease and its development.
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INTRODUCTION

Interleukins are elements of the cytokines network affect the entire human organism. They are
protein in nature synthesis from many cell in the body spatially by immune cell. Interleukin 2 (IL-2)
one type of cytokines have essential role in proliferation and regulation of T cell [1]. In exposure to
foreign body, T cell secreted IL-2 that bind with specific receptor on regulatory T cell (Tregs) promote
its differentiation to activate Treg cell [2]. Human IL-2 is a protein that contains 153 amino acid
residues with a total molecular weight of 15.5 kDa that includes a hydrophobic signaling sequence of
20 amino acids [3]. It encoded by the gene IL2 that is located on locus 4g27 of chromosome 4 [4].
After synthesis IL2, its bind with specific receptor called IL-2R exposed in many immune cell like T
cell, B cell, natural killer cell that regulated proliferation, survival, and immune responses of these
cells [5].
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There are many diseases that pose a threat to
human health, such as kidney disease. There are
primary or secondary causes of the disease,
primary causes change in structure and function
of kidney like Polycystic Kidney Disease while
secondary causes by effect other organ such as
cardiovascular disease and autoimmune kidney
disease [6] [7]. During this condition, immune
system disrupt and result in inflammation and
tissue damage of glomeruli and tubuli [8]. IL2
have essential role in regulating the immune
response by regulated activity of Treg to prevent
hyperactive of Treg and reduced effect of
inflammation process in renal structure [9].
Inflammation is closely relate to kidney disease
and involves a complex network of interactions
between kidney parenchymal cells and the
immune cells found in the kidneys such as
macrophages and dendritic cells. IL2 act as
growth factor for Treg by enhanced the cell
cycle, some of molecular study find that high
dose of IL2 can used for therapy of autoimmune
disease and cancer in those effect kidney due to
the important function of IL2 as regulated to
proliferation of Treg cell [10] [11]. One of these
applications used to reduce chronic effect of
autoimmune Kkidney disease such as lupus
nephritis, 1IgA nephropathy, and vasculitis by
used high dose inject of IL2 [12]. Other therapy
application include used IL2 to stimulate of anti-
tumor immune response in patients with
melanoma, kidney cancer and other diseases
caused by abnormal cells, in addition be
approved for the treatment of renal cell
carcinomas and metastatic melanomas [13] [14].
Overall, IL-2 is a key player in immune
regulation and can influence kidney function in
various ways, particularly in the context of
immune-mediated  kidney  diseases and
transplantation [15] [16]. Understanding the
roles of IL-2 and related immune pathways in
kidney health and disease is important for
developing targeted therapies and improving
patient outcomes [17]. This study aims to
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measure the level of IL-2 in patients’ blood
serum who suffering from kidney disease and
evaluate the extent of its relationship to
glomerular filtration rate and disease stages.

SUBJECT AND METHOD

Study design: It is Case-control study, made in
AL-NAJAF AL-ASHRAF. The sample
collected from participants in AL-SADER
medical city and GIT hospital between
December 2023 and January 2024, and then
divided into two groups, 60 samples collected
from Kkidney disease participants (35 males’
samples and 25 female’s with age between 45-
70 years), and apparently healthy people that
taken as control were 30 samples. The
laboratory test measured for both disease and
control include IL-2, serum urea, Serum
creatinine, estimated GFR.

Sample collected: four milliliters of blood
collected from all participants and placed in gel
tube. Then blood separate to serum by
centrifuge in 5000 rpm for 5 min, serum result
from separation process collected in khan tube
and stored in —20 °C for used later to measure
serum (IL2, urea, creatinine).

METHOD

The samples of kidney disease and control
participants collected as ordinary blood samples
and examinated for measured of kidney function
test (urea, creatinine) by spectrophotometric
procedure and ELIZA technique for measured
IL-2 level.

# Human IL-2 (Interleukin 2) ELISA Kit,
Elabscience Company/ USA,

Catalog No: E-EL-H0099.

# Colorimetric methods for measuring serum
urea, creatinine, Abbott Company/ U.S.A

While the GFR was estimated using the
following equation:
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RESULTS

Interleukin-2 biomarker

The mean level of IL- 2 in kidney disease
group (2.12 ng/ml) with SD (1.06) and for
control group (1.24 ng/ml) with SD (0.46). IL-2
give high significance result in kidney disease
group as compare with control group, (P=0.001)
table 1.
Urea and Creatinine

According to table 2: The mean serum level
of (urea, creatinine) for disease group were
[(109.34mg/dl) with SD (59.16), (4.99mg/dl)
with SD (4.50)] respectively, and the mean

Ethical Approval

Initial approvals were taken from the College
of Medicine / Tikrit University, Al-Sader
medical city and GIT hospital / Al-Najaf. The
research was conducted by taking blood samples
from volunteers. Ethical conditions were
applied in every step of this study.

serum level of (urea, creatinine) for control
group were [(23.55mg/dl) with SD (6.22).
(0.76mg/dl) with SD (0.12)].There are high
significant level of serum urea and creatinine in
disease group comparison with control group, p-
value (0.001).

Estimated GFR

According to table 2: The mean serum level
of eGFR for kidney disease (41.37
ml/min/1.73m?) with SD (33.73) and for control
group (126.23 ml/min/1.73m?) with SE (18.77).
There was high significant difference of eGFR
in Kidney disease group as compare with control
group, p-value (0.001).

Table 1: Comparison of IL-2 between patients and control groups

Variable | Groups N | Mean SE SD | Median IQR p-value
IL-2 Kidney 60 2.12 0.14 1.06 1.96 1.17-2.70 0.001* #
(ng/ml) disease
Control 30 1.24 0.08 0.46

* Significant differences at p value <0.05. SE: Standard Error of Mean. SD: standard division. IQR: inter quartal

range. #: Mann Whitney U test.

Table 2: Comparison of kidney function parameters between patients and control groups

Variables Groups N Mean SE SD IQR p-value
Urea (mg/dl) | Kidney 60 109.34 7.57 59.16 56.94- 0.001* #
disease 152.50
control 30 23.55 1.14 6.22
Creatinine Kidney 60 4.99 0.58 4.50 1.29- 0.001*
(mg/dl) disease 8.50
control 30 0.76 0.02 0.12
eGFR Kidney 60 41.37 4.32 33.73 10.40- 0.001* #
(ml/min/1.73m?) | disease 65.50
control 30 126.23 3.43 18.77

* Significant differences at p value <0.05. SE: Standard Error of Mean. SD: standard division. IQR: inter quartal

range. #: Mann Whitney U test.
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The relationship between IL-2 and kidney
function parameters

The data in table 3 showed that, there were
highly significant positive correlation between
serum IL-2 level and (urea, Creatinine) in
patients group [(r=0.652, P<0.001), (r =0.610,
P<0.001)] respectively. In addition table 3 and
figure 1 showed there was highly significant
negative correlation between serum IL-2 level
and eGFR (r=-0.664, P<0.001). While the data
did not show any significant correlation in
control group.
Interleukin-2 and kidney disease stages

The mean levels of IL-2 in Gland G2 were
(0.93, 1.5) ng/ml respectively, and the mean
level in control group was (1.24 ng / ml); there
were no significant difference in their means.
While there were significantly elevated in the
mean serum levels of IL-2 for G3 and G4

kidney disease (1.98, 2.39) ng / ml respectively.
In addition, there was highly elevated of IL-2
level in G5 of kidney disease (dialysis and end
stage kidney disease), the mean level was (2.81
ng / ml) table 4, figure 2.

The diagnostic and validity criteria of IL-2
by used receiver operating characteristic
curve (ROC curve):

Table 5 and figure 3, show the area under
curve (AUC) of the biochemical marker IL-2 in
differentiating of kidney disease patients from
control; equal to (0.761), The results revealed
that serum level of IL-2 at cut-off (< 1.7900)
ng/ml, (Sensitivity = 0.6, Specificity = 0.87,
with P=0.0001). Accordingly, the biochemical
marker IL-2 considered good in performing this
differentiation.

Table 3: The correlations between IL-2 and variables in groups under the study.

IL-2(ng/ml)
Groups
kidney
disease
Control (n=60)
Variables (n=30)
Urea (mg/dl) 0.012 0.652**
0.951 <0.001
Creatinine (mg/dl) 0.023 0.610**
0.811 <0.001
eGFR (ml/min/1.73m?) 0.185 -0.664**
0.329 <0.001
**Correlation is significant at the 0.01 level
* Correlation is significant at the 0.05 level
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Figurel: Scatter diagram with fitted regression line showing the correlation between
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IL-2 and eGFR in kidney disease group.

Table 4: The mean of IL-2 serum levels among disease stages .

G1>90 G260 -89 G330-59 G4 15- 29 G5<15
Variable p-value
Mean (SE) | Mean (SE) Mean (SE) Mean (SE) | Mean (SE)
= *
(ngI/Ir_nlz) 0.93(0.18) 1.5(0.19) | 1.98(0.16) 2.39(0.19) 2.81(0.24) 0.001

* Significant differences at p value <0.05. SE: Standard Error of Mean. Ns: non-significant.

P= O.001 >

3

P— O_001 >

13

)

15

IL2 (mg/m)
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03
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G330-§
G415-29

(5<18

Figure 2: Bar chart showing the difference in mean of serum IL-2 among kidney disease
stages.

The diagnostic criteria and validity of IL-2 markers as.

Table 5: Differentiator of (kidney disease) group from (Control) group.

Test -
95%C | cut Sensitivit | 1 -
a -
![?esul Area Std. Error p-value I point y Specificity
IL-2 0.76 0.000 0.665- 1.790
ng/mi | 1 0.049 1 0.856 0 0.607 0.133
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Figure 3: ROC curve of IL-2 in kidney disease patient and control group.

DISCUSSION

According to the result in table 1, patient with
kidney disease had elevated in the level of IL-2
in blood due to disturbance in immune cell
activity that result from secondary effect of
kidney disease [18]. In this condition, the
stimulation of lymphocyte T cell during immune
cell activation causes increase secretion of 1L2
and other inflammatory mediator cytokine. This
result agreement with study made by (Costa E.,
et al). Showed that, chronic kidney disease
patient had immunophenotype with chronic T
cell stimulation causes higher production of IL-
2, interferon gamma (INF-Y), tumor necrosis
factor alpha (TNF-0). As well as T cell from
CKD patient release higher amount of this
cytokines in vitro stimulation[19].

Other study agreement with the current
study made by (Al-rawi K.F., et al). That found,
IL-2 and IL-17 significant increase in-patient
with CKD compare with control. They detect
relationship between IL-2 and IL-17 with serum
creatinine, serum albumin in kidney disease
patient. As well as, the significant increase of
IL-2 associated with significantly high
concentrations of creatinine, serum urea and
urine albumin[20]. According to the current
study, IL-2 elevated in disease that effect kidney
because the disturbance occur in immune cell
include lymphocyte T cell causes increase
secretion of cytokine that IL-2 on of them, Study
made by (Stenvinkel P, et al) is agreement with
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this current study. They detected elevated in
proinflammatory mediator cytokine include IL-
1b, TNF, and IL-2 in polycystic kidney disease.
This study used animal to detected significant
role of this inflammatory cytokines in
development and proliferation of Polycystic
Kidney Disease[21].

Dependent on the result in table 3 and
figure 1, the mean levels of IL-2 classified
according to stages of kidney disease. The level
of IL-2 in G1 and G2 about (0.93 ng/ml, 1.5
ng/ml) near to the normal level of this marker in
control samples (1.24 ng/ml), in G1 and G2 the
filtration function of kidney are normal or slight
decrease than normal state. I1L-2 start to elevated
above normal result in G3 (1.98 ng/ml) when the
function of kidney clearly reduced but the
kidney damage not diagnosis because its
asymptomatic and the routine kidney function
test not elevated yet. Finally, in chronic kidney
disease and end stage kidney disease (G4 and
G5), IL-2 level is significant increase (2.39
ng/ml, 2.81 ng/ml). This result agreement with
study made by (Mertowska P., et al) and other
study made by (Kalavrizioti D., et al) they
found elevated of multiple cytokine include IL-
1B, IL-2 and IL-4 in patient with focal segmental
Glomerulosclerosis (common type of acute
kidney injury) .

They detect significant higher excretion of
IL-2 and other cytokines in urine of patient
compare with control. Also they found, the
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Glomerulonephritides; a common type of
chronic kidney disease induced by furious
inflammatory factor include 1L-2, INF-y, TNF-
a, IL-6, 1L-17 [22] [23]. Finally; serum urea,
creatinine and eGFR give significant difference
in compared between kidney disease patient and
control. This result suspected because these tests
used in hospitals to estimated kidney function
and detect damage in renal tissue (glomeruli,
tubuli) [24]. In other hand, these tests not detect
asymptomatic kidney damage or acute case of
kidney disease when the damage not widely
spread through renal tissue because these tests
not changed until 50% of kidney function was
lost [25]. Therefore, assessing the GFR, in
addition to evaluating the interleukin-2 level in
blood, is important in such cases and gives good
results in distinguishing between patients and
healthy people, in addition to determining the
stage of the disease (this is shown in the tables
4, 5and figure 2,3).

CONCLUSION

The level of IL-2 in the blood serum
increases significantly for Kkidney disease
patients, and this increase is directly
proportional to the deterioration of the patient’s
condition and his arrival to the late stages of the
disease (IL-2 in G1<G2<G3<G4<G5). In
addition IL-2 gives good indicator in
differentiation among stages of the disease.
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