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ABSTRACT

Background: One of the major immunological problems is SLE
(systemic lupus erythematosus), and INF (interferon) plays an important
role in disease pathogenesis

Aim of the study: is to assess the level of INF gamma in sufferers with
lupus nephritis in comparison to patients with non-nephritis lupus and
their correlation to the disease activity.

Patients and Methods: This research was conducted on 60 persons
divided into two groups: group | (group SLE) comprising 40 patients, 20
patients with nephritis and 20 patients without nephritis, and group Il
(control group) comprising 20 age-matched normal control persons.
Disease activity assessed in patients' SLEDAI (SLE Disease Activity
Index) and sera and controls were tested for the INF gamma level
measured in the Human INF GAMMA ELISA (Enzyme-Linked
Immunosorbent Assay) kits.

Results: In the SLE group, serum levels of INF gamma were
substantially higher than in the control group and also higher in patients
with nephritis than in non-nephritis group and had direct correlation with
SLEDAI score, level of anti-ds DNA(anti double stranded DNA) and
proteinuria.

Conclusion: For SLE patients, INF gamma may be used as a biomarker,
and in renal activity is higher.
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The aim of this work to assess the level of INF

Systemic Lupus Erythematosus (SLE) has been an
inflammatory condition related to chronic immune
activation and tissue damage induced by the
deposition and penetration of immune complexes
into susceptible organs of activated T cells.!

A widespread and extreme SLE manifestation is
lupus nephritis (LN). LN is glomerulonephritis in all
kidney compartments, distinguished by the
accumulation of immune complexes in glomeruli and
sometimes an inflammatory reaction.?

Interferon-gamma (INF- vy) is produced by both
innate and acquired immune cells, particularly T cells
and natural killer (NK) cells. IFN-y can enhance the
polarization of Thl by increasing the expression of
class 1 and Il molecules of MHC; encouraging
specific cytotoxicity, and increase antigen processing
and immunoglobulin switching.®

gamma in lupus nephritis patients relative to non-
nephritis lupus patients and their correlation to the
disease activity.

PATIENTS AND METHODS

The research was conducted by IN SAYED GALAL
and ELHUSSIEN University hospitals on sixty
individuals split into two groups:

Group | (SLE group) comprised 40 sub-grouped SLE
patients in two groups: Group A: 20 patients with
lupus nephritis

Group B: 20 patients with non-nephritis lupus
patients. Group Il (Control group) comprised 20
healthy controls age gender matched their healthy
status confirmed by clinical examination and
investigation. Inclusion criteria; Patients with



systemic lupus erythematosus diagnosed with SLE
classification criteria as per the American College of
Rheumatology (ACR) Exclusion criteria: patients
with Kkidney diseases, patients with history of
malignancy, patients with liver diseases, and patients
with diabetes.

All patients underwent the following: Informed
written consent about the study. Clinical assessment:
in form of: Taking of full medical history, complete
clinical exam and SLEDAI score measured for all
patients.

Laboratory assessment:

The sera of all patients were collected to measure
blood sugar, complete blood picture, ESR, c-reactive
protein, kidney function and liver function, ANA,
anti DNA, C3, C4 and Serum level of INF GAMMA
was measured by Human INF GAMMA ELISA
(Enzyme-Linked Immunosorbent Assay) kits will be
used.

The serum of the patients collected by the use of a
serum separator tube (SST) and allows specimens to
coagulate at roughly 1000xg for 30 mins before
centrifugation for 15 min.

Immediately remove or aliquot the serum and
evaluate and store specimens at -20°C or -80°C. The
microtiter plate given in this kit was pre-coated with
an IFN-gamma specific antibody. Standards or
specimens are then applied to the required micro-titer
plate wells with IFN-gamma specific biotin-
conjugated polyclonal antibody preparation and
Horseradish Peroxidase (HRP) conjugated Avidin is
applied to each well of the microplate and incubated.
Then a solution of TMB substrate is added to each
well. There will be a color shift only for those wells
containing IFN-gamma, biotin-conjugated antibody
and enzyme-conjugated Avidin. By adding a
sulphuric acid solution, the enzyme-substrate
reaction is terminated, and the change in color was
measured spectrophotometrically at a wavelength of
450 nm = 2 nm.
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Statistical analysis:

The statistical package for social science version 20.0
was used to analyze reported data (SPSS Inc.,
Chicago, Illinois, USA). The meant standard
deviation of quantitative data was represented as
(SD). The frequency and percentage were
represented as qualitative data,

RESULTS

The patient’s age in nephritis group was 39.80+11.28
years and in non-nephritis group33.70+9.81 with
female to male ratio 44:6 as shown in (Table 1).

The patients with nephritis classified as class 111 9
(45%), 1V 6 (30%) and IV 5 (25%) of biopsy class as
shown in figure (1).

serum level of interferon gamma was 258.50+38.15
in SLE with nephritis and151.50+35.73in non-
nephritis group and57.70+18.15in control group
which reflects highly statistically substantial increase
for group I: Nephritis and group Il: without nephritis
compared to control group according to their
interferon gamma as shown in (Table2) and (Figure
1).

Interferon gamma (Pg/ml)
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Fig 1: Bar chart according to the interferon gamma

(pg/ml) among groups.
. Group I: Group I1: Without
Gl SC L Nephritis (n=20) Nephritis (n=20) Test LA
Sex
Female 16 (80.0%) 18 (90.0%)
2=0.784 | 0.376
Male 4 (20.0%) 2 (10.0%) X
Age (years)
Meant£SD 39.80+11.28 33.70+9.81
t=1.824 0.076
Range 21-58 18-58
Marital Status
Married 16 (80.0%) 12 (60.0%)
. 2=1.905 | 0.168
single 4 (20.0%) 8 (40.0%) X
Onset
Acute 2 (10.0%) 0 (0.0%)
2=2.105 | 0.147
Gradual 18 (90.0%) 20 (100.0%) X

Table 1: Comparison among group I: nephritis and group II: without nephritis based on demographic data.



Bayoumy et al — Interferon gamma level in lupus nephritis.

Group I1:
Without
Nephritis (n=20)
151.50+35.73 57.70+18.15
100-220 28-94

Group I11:
Control (n=20)

Interferon
gamma (Pg/ml)

Group I:
Nephritis (n=20)

Mean+SD 258.50+38.15
Range 190-320

F-test | p-value

83.811 | <0.001**

Table 2: Comparison between groups according to their interferon gamma (pg/ml).

There was a high statistically substantial positive
association among interferon and SLEDAI score in
nephritis group, while without nephritis group
significant only positive correlation as shown in
table(3).

And as regard the parameters of activity in the
nephritis group there was a positive correlation
between levels of anti ds-DNA and the level of
interferon gamma and negative correlation to the
level of ¢3,c4 and there is no correlation with CRP.
As shown in table (4).while in non nehritis group
there was no correlation to the parameters of activity.

also in the nephrits group the distribution of renal
biopsy was shown in figure (2) and there was no
correlation between the class of renal biopsy and the
level of interferon gamma while there was
statistically significant positive correlation between
interferon with 24H urinary protein as shown in table
(5)and figure (3).

Biopsy Class

mlll =V nvVv

Fig 2: Pie chart showing distribution of renal biopsy
among patients with nephritis.

Parameters of activity | Interferon gamma (Pg/ml)
r-value p-value

Anti-Ds-DNA 0.471 0.017*

C3 -0.391 0.014*

C4 -0.382 0.028*

CRP -0.049 0.839

Table 4: Correlation between interferon gamma
(pg/ml) with parameters of activity, using Pearson
Correlation Coefficient in Group I: Nephritis.

Interferon gamma (Pg/ml)
Parameters

r-value p-value
24H urinary protein 0.359 0.027*
Biopsy Class -0.093 0.698

Interferon gamma (Pg/ml)
Group I: | Group Il:
Nephritis | Without Nephritis
SLEDAI | r-value | 0.897 0.605
score p-value | <0.001** | 0.005*

Table 3: Correlation between interferon gamma
(pg/ml) with SLEDAI score, using Pearson
Correlation Coefficient in each Group.

Table 5: Correlation between interferon gamma
(pg/ml) with 24hrs urinary protein and biopsy class,
using Pearson Correlation Coefficient in Group I:
Nephritis
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Fig 3: Scatter plot between interferon gamma
(pg/ml) and 24h urinary protein Group I: Nephritis.

DISCUSSION

In our present study, we assess the level of INF-y in
systemic lupus patient with nephritis and without
nephritis and its relation to the activity of the disease
in both groups by measuring its level in the sera of
the peripheral blood of our patients using interferon
gamma ELIZA kits and correlate that level to various
elements of activity in both groups and we
demonstrate the following:

There has been a substantial rise in the level of INF-
v between the systemic lupus group of patients and
the age matched normal control, which is in
agreement with some previous reports. ¢




Previous laboratory studies have shown that IFN-y is
capable of worsening SLE disease, while anti-IFN-y
antibodies and soluble recombinant IFN-yR (sIFNR)
are capable of delaying disease onset.”®°

Therefore, IFN-y overexpression triggers more
inflammation and tissue damage and leads to SLE
immunopathogenesis, as has been shown in other
studies as INF- y mRNA regulation occurs in SLE
patienlgs' peripheral blood mononuclear cells Csiser
et, al.

The results are consistent with previous findings
showing elevated serum IFN- y levels in SLE
sufferers with nephritic syndrome or
lymphadenopathy and endorse the hypothesis that
IFN- vy up regulates mononuclear cell 1gG
development in SLE patients.'*2

In the earlier onset of the disease following repetitive
injections of recombinant IFN-y via the murine SLE
model, the role of Thl cytokine IFN-y in SLE
production has been previously reported.*®

A strong association among the intensity of SLE and
the amount of IFN-y secreted by stimulated PBMC in
SLE patients has also been shown in recent
researches.*

In T cell culture supernatants, overexpressed IFN-y
also led to the excess sBLyS-inducing activity of
SLE patients.*

Yu and Wang stated, in contrast to our research, that
the IFN-y levels in the SLE group were lower than
those in the control group. They clarified their
outcome by stating that in various phases of the
disease, cells of Thl or Th2 can have various roles.
In addition, the limited number of patients in their
sample, which was only 20, can be clarified.’®

Furthermore there is a significant difference between
lupus patient with nephritis and those without
nephritis. Which reflect higher INF-y level produced
in the patients with nephritis and this goes ahead with
the previous knowledge that renal affection associated
with increased INF-y gene signature, 6171819

In his study of interferons and their association with
the clinical manifestation, V Oke et al, also found
that lupus nephritis was correlated with higher IFN-y
plasma levels®.

There was a strong positive association among IFN-
gamma and SLEDAI serum levels, and substantial
variations in IFN-gamma serum concentrations
among mild and very high activity were substantially
higher in patients with very high activity, meaning
that the connection between the level of INF gamma
and the degree of activity was substantially higher.
This was in agreement with Gigante et el and
OtherS.lO'Zl&zz
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El-Sayed et al. and Harigai et al., on the other hand,
found no association among IFN- y and SLEDAL*%%

And the level of expression of the IFN-y gene in the
index study was substantially greater and was
associated with SLEDAI and renal participation. A
number of studies have previously established IFN's
potential role in the pathogenesis of SLE. Hooks et
al. This study showed a positive association between
SLEDAI and INF gamma levels, supported by
another study.?*?

The connection between SLE behavior and IFN-y
was found to suggest that the function of IFN-y may
be as significant as IFN type | in SLE. And thus,
IFN-y may also become a significant objective for
therapeutic strategies.

There had been a strong association among the INF-
v level and the level of 24hr protein in urine in
patients with lupus nephritis, which is directly related
to the degree of renal affection and consequently to
the activity of the disease in those patients, An
irregular proteinuria value in SLE has been
recognized as a biological marker for kidney disease,
with or without the involvement of substantial red
blood cells, white blood cells or cellular casts of
urine. %2

And we found a significant association between the
level of INF-y and certain clinical manifestations of
SLE like arthritis, and this was previously shown by
another cohort study which found a high level of INF
gamma with active arthritis V Oke et al. and
lymphopenia correlated with higher levels of INF
gamma and that meets the outcome of other
studies. 2%

In comparison to other studies that found a link
between INF gamma and mucocutaneous
manifestation, we found no connection between INF
gamma and mucocutaneous manifestation.*

And there has been a strong connection among INF-
vy level and the activity marker of LN anti ds- DNA
titer and Kawamoto et al addressed this earlier in the
Inducible Co-stimulator (ICOS) study, which is the
third member of the CD28/cytotoxic T-lymphocyte-
associated antigen-4 family and has been included in
T cell proliferation and activation, and found that
ICOS was over-expressed in patients with active SLE
cells in CD4+ T peripheral blood cells and that ICOS
led not just to elevated proliferation however also to
elevated production of IFN-y in peripheral blood T
cells in patients with SLE. %3

We also notice significant correlation between
complement consumption and level of INF- y and it
is known that the low complement is one of the early
parameters of LN activity, this was supported by
other study in which there is significant correlation
between c4 and INF- y level while there is no
correlation with ¢3 level Elewa E et al.”
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CONCLUSION

INF- y is one of the most fundamental contributors in
the process of pathogenesis of SLE nowadays by
different manners and pathways either direct or
indirect.

There is direct connection between the level of INF
gamma and the degree of activity and this confirmed
by SLEDAI score correlation

The patients of lupus nephritis have the higher level
of INF gamma and this connected to the elements of
activity

There is selective manner of INF gamma level in
relation to different system affection as we found it
high in active arthritis and haematological disorder.

We recommend the wollowing, INF gamma should
be used as abiomarker of activity of SLE and anti
INF gamma should be studied as a line of treatment
in the near future.
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