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ABATRACT

Background & Objective: Lupus Nephritis (LN) is considered a serious manifestation of SLE (SLE). which is diagnosed
through Immunological biomarker. Interleukin-35 (IL-35), a member of the interleukin-12 family, has been identified
as immunosuppressive and anti-inflammatory cytokine. In the past ten years, the role of IL-35 in inflammatory and
autoimmune diseases has been studied extensively. We aimed to detect LN using immunological markers and to
evaluate serum levels of iL-35 in LN patients with and without bacteria.

Methodology: Serum levels of iL-35 were measured in 120 adults, including 60 patients with LN, 30 patients with
kidney failure and 30 from healthy volunteers using ELISA.

Results: Females were found to be highly infected with LN compared with males. LN was more prevalent at the age
of 15-45 years and more highly infected with the disease compared with other ages. Anti-dsDNA and Anti-Clq
antibodies are good Immunological markers to consider to detect LN patients. Levels of serum IL-35 were
significantly higher (P <0.05) in the LN group compared with those with kidney failure (KF Group) and healthy groups.
IL-35 levels were significantly higher in LN patients - (mean 90.36 + 20.02 pg/mL), than Kidney failure group (77.15 +
25.7 pg/mL) and the Healthy group (70.76 + 17.96 pg/mL) (P < 0.001). The concentration of IL-35 was high in males
infected and non-infected with bacteria as compared to females. The differences in the results of these two
subgroups were statistically not significant at a mean probability of P < 0.05.

Conclusion: It was concluded from the results of this study that the increase in interleukin-35 in patients with lupus
nephritis compared with renal failure and healthy groups is considered a predictive sign for detecting the disease, in
addition to the role of bacteria in raising interleukin 35 in the subgroups lupus nephritis and renal failure compared
to the healthy groups.

Abbreviations: APC: antigen presenting cells, IL-35: Interlukein-35, SLE; SLE, LN: Lupus nephritis, ELISA: Enzyme
Linked Immuno-sorbent Assay, dsDNA: double stranded DNA, OD: optical density, ROC: Receiver operator
characteristic
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1. |NTRODUCT|ON the lower extremities, increased creatinine levels and

hypertension are the signs of LN. In order to diagnose
LN and rule out alternative causes, a histopathological
biopsy is essential. The six LN classes are revealed by
the histopathology biopsy used in this investigation.* T-
cells play a major role in the pathogenesis of SLE, by
promoting inflammation through the release of pro-

Lupus nephritis (LN) is a common complication of SLE
(SLE). Mild sub-nephrotic proteinuria to diffuse
progressive glomerulonephritis leading to chronic
kidney disease are the results. LN usually manifests first
in the course of SLE. Proteinuria, hematuria, edema of
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inflammatory cytokines, inducing B-cells to produce
auto-antibodies, and maintaining the disease through an
accumulation of auto-reactive memory T-cells.

T-follicular helper-cells are essential for germinal center
induction, proliferation, isotype-switching, and somatic
hyper-mutation, as well as for direct infiltration and
cytotoxicity to renal parenchymal tissues. However, the
ratios of specific T-cell subsets and their function are
aberrant in LN patients. The two main subpopulations of
T-lymphocytes are CD4+ helper T-cells and CD8+
cytotoxic T-cells.? Numerous mononuclear cells, CD4+
T-cells and CD8+ T-cells have been seen in the
tubulointerstitial lesions in patients with LN.2

The most reliable method for identifying, categorizing
and predicting LN is renal biopsy. However, it cannot be
extensively used due to a number of disadvantages, such
as it being an invasive procedure, bleeding risk, and
potential of sample error.* Furthermore, serial biopsies
are not possible due to the invasive nature and the
possibility of complications linked with the procedure.®

Anti-double stranded DNA (dsDNA) antibodies play an
important role in the diagnosis, classification and
management of SLE.® High titers of anti-dsDNA
antibodies are associated with the presence of SLE and
are frequently used to follow the progress of LN.’

Interleukin-35 is a unique inhibitory cytokine that is part
of the IL-12 cytokine family containing IL-12 subunit a
chain (P35) subunits and Epstein-Barr virus-induced
gene 3 (EBI3). It was discovered that, in contrast to other
members of the IL-12 family, which are known to be
mainly secreted by activated antigen presenting cells
(APC), it is secreted by a variety of cell types and in a
wide range of tissues, including monocytes, smooth
muscle cells, endothelial cells, dendritic cells (DCs), and
regulatory B-cells.

Numerous autoimmune diseases, inflammatory diseases,
bacterial and viral infectious diseases, and tumors have
also been shown to be significantly regulated by 1L-35.8
Surprisingly, its biological functions differ from those of
its siblings primarily in that it improves Treg-cell
differentiation and immune suppression by transforming
native T-cells into an 1L-35 producing induced Treg-cell
population known as iTr35,° which directly inhibits
effector T-cell proliferation in an APC-free culture in
vitro.1°

The present study aimed to estimate the levels of 1L-35
in the serum of patients with and without bacterial
infections. In addition, we sought to examine any
possible variations between males and females at these
levels. This research will help better understanding of
how IL-35 functions in autoimmune nephritis and how
gender affects these levels.
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2. METHODOLOGY

A case control study design was used for this study. We
collected 120 samples; e.g., 60 from LN patients, 30
from kidney failure patients (KF Group) and 30 healthy
adults, with age range 11-70 years. Clinical samples
were collected from Al-Sader Medical City in Al-Najaf
Province from December 2023 to May 2024. The
research was preapproved by the Institutional Higher
Scientific and Ethical Committee. All participants gave
their written informed permission.

2.1. Specimen Collection

Venous blood samples 15 mL were drawn from all LN
patients and healthy groups. Blood of all samples, 4 mL
was transmitted into vacuum gel tubes and left at room
temperature for at least 30 min for clotting, then
centrifuged at 4000 rpm for 10 min. The serum 0.5 mL
was poured into Eppendrff tubes for estimating the levels
of anti-dsDNA, anti-C1q, and IL-35, and frozen at -20°C
until used.

2.2. Estimation of serum biomarker levels

Enzyme Linked Immuno-sorbent Assay (ELISA) Kit
(Mindray; Germany) uses Sandwich-ELISA as the
technique. The Micro ELIZA strip plate provided in this
kit has been pre-coated with an antibody specific to (anti-
dsDNA, anti-C1q, IL-35). Added, standards or samples
to the suitable Micro ELIZA strip plate wells, combines
to the specific antibody. Then, added a Horseradish
Peroxidase (HRP)-conjugated antibody specific for
biomarker to each Micro ELIZA strip plate well and
incubated. Free components are washed method. Added
the substrate solution (TMB) to all well. Only those wells
that contain biomarker and HRP-conjugated double
stranded antibody will appear blue in color and then turn
yellow after the addition of the stop solution. The optical
density (OD) is measured with spectrophotometer
(Mindray; Germany) at a wavelength of 450 nm. The
value of OD is relative estimate to the concentration of
biomarker. One can calculate the concentration of
biomarker in the samples by comparing the OD of the
samples to the standard curve, as demonstrated in
Figures 1 (a, b and c).

2.3. Statistical Analysis

This is a case control study. Data were tested using
statistical software IBM SPSS. The data were accessible
as mean = standard deviation. The Kolmogorov-Smirnov
test for Normal distribution uses the normal distribution.
Comparison of groups using Chi-square have been done
in order to investigate the association of the categorical
and numerical variables, respectively, ANOVA, ROC
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Measurement method: End point method
Calculation method:Non-linear regression
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Figure 1 (a): The standard curve of biomarker IL-
35

Anti-C1q s Standard curve line
Measurement method End point method
Calculation method Non linear regression
Fit the equationy ~ Ali] * x + B[i], correlation coefficient 0553

o -—.
— .
18
051
s » ALY 2 >»

ABS Concentration
0003 0000
0.247 1500
0540 3 000
1.219 6000
1.720 12.000
1970 18 000
2 246 27 000

Figure 1 (b): The standard curve of biomarker
anti-C1q

curve analysis, Pearson’s correlation coefficient (r) test
was used to evaluate the degree of relationship between
two sets of variables. P < 0.05 was considered
significant.

3. RESULTS

A total of 120 samples were collected and divided into
two groups, the patients group and the control group.
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dsDNA sun Standard curve line
Measurement method: End point method
Calculation method:Non-linear regression
Fit the equation:y = Ali] * x + B[i], correlation coefficient ~0.617
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Figure 1 (c): The standard curve of biomarker
anti-dsDNA.

The patient group included 60 patients suffering from
LN, diagnosed by a specialist physician, and with
laboratory findings. While the control group was divided
into two group (KF Group and Healthy adults).

The majority of LN patients were females; 45 (75%) vs.
15 (25%) males. The age of patients in LN group ranged
between 11-70 years (Figure 2).

3.1. Immunological Marker to Detect LN

3.1.1. Anti-dsDNA antibody

The results of present study have illustrated a significant
difference in the serum level of anti-dsDNA Ab in
patients infected with LN, compare with control groups.
The anti-dsDNA Ab level was elevated in the serum of
LN patients; e.g., 10.47 + 8.85 pg/mL versus 9.25 + 4.3
pg/mL in KF Group and 4.37 + 1.64 pg/mL in Healthy
group (P = 0.001) as show in Figure 3.

3.1.2. Anti-C1q Antibody

Figure 4 shows the serum levels of Anti-C1q antibody in
LN group compared with control group. The results
demonstrate that there was a significant decrease (P <
0.002) in patients mean serum levels; e.g., 0.90 + 0.27
pg/mL in LN group versus 0.94 + 0.21 pg/mL in KF
Group and 1.19 * 0.5 pg/mL in Healthy patient group.

3.1.3. Evaluation of serum IL-35 levels

The results showed that mean serum levels of IL-35 were
significantly higher in LN group (85.40 + 9.7 pg/mL),
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35 was > 85.69. However, it had
confidence interval (ClI) 0.86-0.98 %
since the area under curve (AUC) was
0.923 despite that ROC test was highly
significant (P= 0.0001). The sensitivity
and specificity of IL-35 cutoff value were
77.5% and 96%, respectively as shown in
Figure 6 and Table 1.

Present study revealed that the
concentration of 1L-35 was high in males
with or without bacterial infections
compared to females. The mean of

Figure 2: Distribution of LN patients according to age group

females and males with LN was 90.2
lpg/mL and 86.7 =+ 2.2pg/mL
respectively. In KF Group mean values
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2 F T 11.4 pg/mL for females and males
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o - 8 1 compared with those with bacterial
5 § i infection were 76.8 £ 2.4 pg/mL, KF
§ Group 62.1 + 6.1 pg/mL and healthy
(] 0 4 . . groups 58.8 + 0.00 pg/mL. while mean of

Lupus Nephritis Kidney Failure Healthy groups g?(l)isp t%gLé\l Xva%szz4p8/ir;151a?1?j/r?1:éltl<h§

groups 485 + 0.00 pg/mL. The

Figure 3: Anti-dsDNA antibody levels in serum of patients with LN differences in the results of these two

compared with Control Groups (P = 0.05 - Significant)

subgroups  were  statistically  not
significant (P <0.05) as given in Table 2.
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1. There was a highly positive
correlation between anti-dsDNA

Figure 4: Anti-C1q antibody levels in serum of patients infect LN

compared with Control Groups (P = 0.05 Significant)

compared to KF Group (67.60 + 12.1 pg/mL) and
Healthy group (62.80 + 12.2 pg/mL). The differences
were significant (P = 0.0001) as show in Figure 5.

Being higher in LN cases, the IL-35 levels were analyzed
using receiver operator characteristic curve (ROC)
analysis in order to find cutoff value for IL-35 that can
predict positive diagnosis of LN. The cutoff value of IL-
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2.

antibody and anti-C1q antibody, anti-
dsDNA antibody and IL-35, of LN
patients r = 0.623™ and P = 0.000018,
r=0.619""and P = 0.00002, , as shown in
Table 3 and Figures 7 and 8 respectively.

A strong positive correlation was observed
between anti-C1q antibody and IL-35; the r =
0.597** and P = 0.00005, as depicted in Table
3 and Figure 9.
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Figure 5: Interleukin-35 levels of serum in LN patients compared with
control groups (P = 0.05 Significant)
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Table 1: Characteristics of ROC curve in lupus nephritis and control groups

IL-35 85.69 0.923 0.86-0.98

< 0.0001

AUC: area under curve; ClI: confidence interval; values where significant at P < 0.05

180 In addition, variation in environmental
E 00 D R R L exposures and nutrition may actually lead
D 140 o e e to an increase in older age
f 120 ° % 0® .. . groups. In the three cohorts studied
< 100 0.“... (pediatric onset [less than 18 years old],
= 80 ef° ‘ adult-onset [18-50 years old], and
s 60 @ ° delayed-onset [more than 50 years old]),
S 40 y = 1.5408x + 77.757 the ThiQar-Iraq study?* found an elevated
S 20 R?=0.3837 female to male ratio.
v Remarkably, the study conducted by
0 10 20 30 40 0 0| Trentin etal?, the age group (20-45) years
Concentration anti-dsDNA antibody pg/mL whether females or males was more

Figure 8: Correlation between concentration of anti-dsDNA

antibody and IL-35 Levels in LN patients

affected statistically compare other age
groups. This study found that females
out-numbered males in LN patients,
which is comparable with a local study in

e Baghdad?®. which found that females out-
£ 160 e . numbered males, with females 32(80%)
& 140 e e and males 8(20) with ages ranging from 19
M 120 ® 0 T to 44 years.
é 100 0O Ll [ J - . o
S e '.00{ ° L) These antllbodles are limited to the
= ‘.‘.0 o P mitochondria and nucleus, and DNases
s 60 e %, rapidly degrade them in the endosomes
§ 40 y = 25.149x + 64.945 and cytoplasm. Hence, for this reason,
S 20 R?=0.3548 these antibodies are not assessable to the
0 ! immune system. The nucleus materials,
0 0.5 1 15 2 2.5 3 | including DNA, can be released after cell
Concentration anti-C1q antibody pg/mL apoptosis due to exposure to drugs,

Figure 9: Correlation between concentration of anti-C1q antibody

and IL-35 Levels in LN patients

more accelerated loss of kidney function and increased
glomerular sclerosis in men compared to women.®

The demographic distribution of data from the
present study showed that SLE was more common in
older women aged > 45 years, and teenagers than in
women in the fertile period (20-45 years), which may be
linked to anxiety and psychological problems. This
finding is consistent with research from Western Asia,
Eastern Asia, and Northern Africa that shows that SLE
disease can affect patientof all ages, but it most
commonly affects those between the ages 20 and 45%,
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infection, and ultraviolet light resulting in
recognition by anti-DNA antibodies?.
Patients' serum levels of anti-dSDNA
antibodies are higher than those of the
control group. These findings suggest that the increase in
anti-dsDNA antibody concentrations previous to SLE
exacerbations may be the result of a controlled immune
response or simply the result of polyclonal B-cell
activation?. In our study, 71% of cases with LN occurred
within five years after getting a diagnosis of SLE. The
development of LN may have been directly influenced
by the immunological pathogenic processes that caused
SLE initially. Late in the course of the diseases, LN
can develop. Patients with late-onset LN did not differ in
their disease profile or response to treatment, according
to previous studies?®. Numerous studies have evaluated
the relationship between anti-DNA antibodies and the
renal activity (but not chronicity) index, as well as a
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Table 2: Levels of IL-35 in patient with lupus nephritis compared with control groups (with & without

bacterial infection) according to gender

IL-35 Gender Lupus Nephritis KF Group (pg/mL) | Healthy groups P-value
(pg/mL) (pg/mL)

yvith pacterial Female 90.2+1 75.2+17.5 64.3+13.2 0.0001
infection Male 86.7 + 2.2 70.9 + 8.4 62.4+11.4 0.001
Without bacterial Female 76.8+2.4 62.1+6.1 58.8 + 0.00 0.001
Infection Male 74.0+2.1 59.2+7.4 485+ 0.00 0.001

Data presented as Mean + SD; P < 0.05 considered as significant

Table 3: Correlation between parameter in lupus
nephritis patients

Parameter Pearson P-value
Correlation (r)

Anti-dsDNA |, 0.623" 0.000018
Anti-Clq

Anti-dsDNA, IL-  0.619” 0.00002
35

Anti-Clq, IL-35  0.597" 0.00005

r: person correlation coefficient; ** Correlation is significant
at P <0.01

possible association with WHO type IV (diffuse
proliferative) glomerulonephritis?”. Proliferative lupus
nephritis (PLN) is associated with elevated levels of C-
reactive protein and anti-dsDNA antibody, and almost
all of PLN patients have higher levels of anti-dsSDNA
antibody than controls at any one time (78% versus
5%)2. In LN, the immune system targets the kidneys,
Genetic factors Certain genetic predispositions can
increase  the likelihood of developing these
autoantibodies, Environmental triggers Factors such as
UV-radiation, infections, and certain drugs can trigger
the immune response that leads to increased production
of ANAs and anti-dsDNA antibodies?®. Extensive
research has established the involvement of anti-dsDNA
antibodies in causing damage to the kidneys, skin, and
brain in individuals with SLE. The production of these
antibodies is influenced by various factors, including
abnormalities in dendritic cells, B cells, or T cells, as
well as a deficiency of a DNase enzyme responsible for
clearing released nuclear materials. However, further
studies are required to fully understand these
mechanisms. The detrimental effects of penetrating
autoantibodies in initiating complex inflammatory and
fibrotic processes underscore the role of anti-DNA
antibodies in harming target cells and organs?*, increased
production of ANAs and anti-dsDNA contribute to LN
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by Direct binding to renal antigens. Anti-dsDNA
antibodies can bind directly to antigens in the kidney or
form complexes that deposit in the kidneys, leading to
inflammation and damage, Cross-reactive antigens
Some renal antigens may cross-react with anti-dsDNA
antibodies, exacerbating kidney injury and Induction of
inflammatory pathways the binding of these antibodies
to renal tissues can activate inflammatory pathways,
leading to further kidney damage, the anti-dsDNA
antibody test is generally considered the gold standard in
serology for identifying and assessing disease activity in
patients with SLE®C. Loss of immunological tolerance
and the generation of autoantibodies play a crucial part
in the pathophysiology of SLE at the auto-antibody level.
LN has been closely linked to anti-dsDNA auto-
antibodies, and a variety of mechanisms supporting their
nephritogenic potential have been suggested3!.

The complement component works to degrade these
complexes, perhaps most SLE patients have a deficiency
in the complement component, and these antibodies will
accumulate and appear higher in patients®2. Although
auto-antibodies against C1r and C1ls, which are less
common and show no correlation, those against C1lq
have a significant correlate with the severity of the
disease and immunological activity. Auto-antibodies
against C1g are common in LN patients®, and The
classical pathway's complementary elements vary
according on disease activity. Decreases in C1g and C3
levels have been linked to active renal disease; in
contrast to other complement factor levels, C1q levels
were found to be the best predictor of the later
development of renal flare®*. Because the complement
system plays an opsonizing role in the removal of auto-
antigens and apoptotic bodies in physiological
conditions, a malfunction in its functioning may result in
a failure to identify and remove cell debris and auto-
antigens in time, which can then trigger an immune
response and generate auto-antibodies. Auto-antibodies
sequentially link to complement components, which
primarily act to damage tissue, particularly the kidney®.
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LN is a serious complication of SLE in which multiple
cytokines cause progression of the disease. Hence, early
detection and treatment can significantly improve renal
outcome. Identifying biomarker of renal involvement in
SLE could replace renal biopsy, and avoid its
complications®. The immune response in LN involves
the formation of immune complexes, activation of the
complement system, release of proinflammatory
cytokines and chemokine, infiltration of leukocytes, and
the development of interstitial nephritis and fibrosis®.
The production of proinflammatory cytokines and
chemokine, along with an increase in leukocytes,
intensifies interstitial nephritis and promotes fibrosis in
the kidneys®®. These inflammatory processes contribute
to the progression of renal damage in LN, It is remains
unknown if IL-35 suggests a role in renal association in
LN. Compared to SLE patients without nephritis, LN
patients had considerably lower serum levels of IL-35.
According to earlier research, chemokines reduce
inflammation by attracting T-cells to the target organ“.
Our findings were consistent with Li et al.*!, who show
that human IL-35 is expressed in response to
inflammatory stimuli but is not compatible with tissues.
This suggests that human IL-35's function is to inhibit
full-blown inflammation rather than to prevent
inflammation from starting in the first place. indicating
an immuno-regulatory function of IL-35 against an
inflammatory environment. Our results, were consistent
with those of Goschl et al.*?, who demonstrated that
CD4+CD25-Foxp3+T cells are elevated in SLE patients
with renal involvement and in urine sediment samples of
patients with active glomerulo-nephritis, and that they
are also linked to the degree of proteinuria. This is
because Treg cells are a major source of IL-35. While He
et al*®. found that elevated anti-dsDNA indicated inverse
relationships with serum IL-35 levels in patients with
SLE, our research found that LN patients with positive
anti-dsDNA had considerably higher serum IL-35 than
SLE patients without nephritis. Our findings were
consistent with those of Qiu et al*+%, who proposed that
elevated IL-35 levels may protect immune systems from
pathogenic factors to prevent tissue and organ damage.
This could be a compensatory but ineffective attempt to
lessen the disease's inflammatory burden, which
proinflammatory factors may antagonized.

The results explain that bacteria play an important role
in increasing the concentration of interleukin 35 in
patients with LN by stimulating the processing of
molecular mimicry. These processes between a molecule
from infection agents and LN-related autos have been
proposed as mechanisms and how they lead to the
breakdown of self-tolerance. In addition, tissues are
injured by bacteria leading to damage to the kidney.
Bacteria are also considered one of the causes of kidney
failure Acute or chronic inflammation associated with
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glomerulonephritis may damage the kidneys. For this
reason, we observe a higher level of interleukin 35 in
patients with LN than in patients with renal failure, as
patients with renal failure are constantly undergoing
hemodialysis ranging from 2-3 times a week.

5. CONCLUSION

It was concluded from this study that immune-
modulatory markers are good for predicting and
diagnosing patients with lupus nephritis. The increase in
interleukin-35 in patients with lupus nephritis compared
with renal failure and healthy groups is considered a
predictive sign for detecting the disease, in addition to
the role of bacteria in raising interleukin 35 in the
subgroup in both patients with lupus nephritis and renal
failure compared to healthy groups.
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