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ABSTRACT CD4+ CD25+ regulatory T cells (Tregs) are critical in maintaining self-tolerance and preventing organ-specific 
autoimmunity. Their role in pediatric lupus nephritis (LN), an autoimmune disease characterized by inap-

propriate regulation of hyperactivated B and T cells, has not been clearly defined. Using flow cytometry to determine cell 
populations of CD4+ CD25+ T cells and CD8+CD122+ Tregs in pediatric LN patients and healthy subjects. The frequency 
of CD4+ CD25+ Tregs was significantly decreased in patients with active LN compared with patients with inactive LN and 
with controls (3.72% ± 1.43% versus 4.89% ± 1.37% and 9.4% ± 1.17%, respectively; P ≤0.01 and P < 0.001, respectively), 
The frequency of CD8+CD122+ was significantly decreased in active LN as compared to healthy control group (9.69%±3.9 
versus 12.43%±3.87% and 29.81%±5.5;  P:<0.01 and ≤0.001 respectively and there was insignificant difference in active 
LN as compared to inactive LN (9.69%±3.9 versus 12.43%±3.87% , P>0.05). We demonstrated reduced CD4+ CD25+ Treg 
levels indicating a role of CD4+ Tregs in the pathogenesis of SLE.

Introduction
Systemic lupus erythematosus (SLE; also referred to as “lu-
pus”) is a chronic autoimmune, multisystem, and multifacto-
rial disease characterized by the presence of autoantibodies 
to nucleic acid, proteins, and nucleoprotein complexes. The 
initial immunizing immunogen that drive the development of 
SLE are unknown, but characteristics of the immune response 
in SLE suggest that it is an antigen-driven condition.(1)

Systemic lupus erythematosus (SLE) is characterized by sev-
eral functional abnormalities of the immune system, includ-
ing impaired T cell responses and B cell hyper-reactivity. 
Regulatory T-cells, formerly called suppressor T-cells, stop 
the T-cells from becoming activated towards the end of an 
immune reaction. They also suppress dysfunctional T-cells 
that mistakenly attack body cells because they are identified 
as foreign invaders. Regulatory or suppressor T cell subsets 
that prevent harmful self-reactive immune responses origi-
nate in the thymus or can develop in the periphery. Regulato-
ry CD4+cells, CD8+ cells, and NKT cells have been described 
elsewhere (1,2,3).

Regulatory T cells are classified into two groups: naturally 
occurring regulatory T cells and induced regulatory T cells.  
Naturally occurring tregs develop during normal T-cell matu-
ration in the thymus and represent 1-2% of CD4+ T cells in 
the peripheral blood. CD4+ cells that constitutively express 
CD25, the α-chain of the IL-2R, comprise a unique lineage of 
thymus-derived regulatory T cells that have a potent contact-
dependent mechanism of action (4, 5). These cells have been 
called “natural” regulatory T cells are characterized by their 
capacity to actively suppress T cell proliferation in vitro (6). 
In contrast to the mouse, the suppressive capacity of human 
Treg has been shown to be restricted to CD4+T cells with 
the highest expression levels of CD25, whereas CD4+ T cells 
with intermediate expression of CD25 might also contain 
activated T cells(7). Other T cells down-regulate immune re-
sponses by producing immunosuppressive cytokines.

The regulatory cells play important roles in immune response. 
Among these cells, CD4+CD25+ regulatory T (Treg) cells are 
a well-documented cell subpopulation. CD4+CD25+ Treg 
cells have got an effect in self-tolerance. Therefore, the dif-
ference of these cells was documented in the patients with 
autoimmune disease and graft-versus host disease [8-10]. 

Moreover, CD4+CD25+ Treg cell activity has been observed 
in lupus nephritis (LN). The importance of CD4+CD25+ reg-
ulatory T cells has been confirmed in many types of auto-
immune diseases. However, other cells, especially those of 
CD8 T cell lineage, have also been suggested as regulatory 
T cells. Recently, CD8+CD122+ cells are described as another 
naturally occurring regulatory T cells in mice [8]. Experimen-
tal autoimmunity is exacerbated in CD122 depleted mice [9] 
and these cells suppress autoimmune processes. The status 
of CD8+CD122+ cells has not been known so far in lupus ne-
phritis patients.

CD25 and CD122 are functionally closely related because 
these molecules are the α and β-chains of the IL-2 receptor, 
respectively (13). Therefore, we first evaluated the expression 
pattern of these molecules on different T-cell subpopulations 
and the outcome of antibody mediated depletion using anti- 
CD25 or anti-CD122 antibodies. 

We aimed to assay the frequency of CD4+ CD25+ T cells 
in peripheral blood of pediatric patients with lupus nephritis 
(LN), and to investigate the expression differences of CD122+ 
on CD8+T cells between LN patients and healthy subjects.

PATIENTS AND METHODS
Patients and controls. 
The study cohort included 50 patients diagnosed as having 
lupus nephritis (81% female and 19% male; mean age 16.4 
± 6.16 years according to the American College of Rheuma-
tology (ACR) criteria, and 25 healthy control subjects (61% 
female and 39% male; mean age 9.9± 3.75 years) who had 
no history of autoimmune diseases, infectious diseases, ma-
lignancies, or immunosuppressive therapy. (The clinical char-
acteristics of the patients and controls are available upon 
request from the author). The study was approved by the 
Mansoura pediatric hospital Mansoura University, and written 
informed consent was obtained from all participants.

Monoclonal antibodies (mAb) and flow cytometry.
The following mAb and reagents were used in this study: fluo-
rescein isothiocyanate (FITC)–conjugated or peridinin chloro-
phyll A protein–conjugated anti-CD3 mAb, FITC-conjugated 
anti-CD25 mAb, FITC-conjugated anti-CD8 mAb, PE-conju-
gated anti-CD4 mAb, PE-conjugated  and anti-CD122 mAb, 
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Isolation of peripheral blood: Peripheral venous blood 
samples were collected into tubes containing EDTA, and pe-
ripheral blood mononuclear cells (PBMCs) were isolated by 
density-gradient centrifugation for 20 min at 1500 rpm with-
out braking using Ficoll-Paque Plus solution. The bands of 
cell were pipette carefully into another centrifuge tube filled 
up with phosphate buffer saline (PBS) or hanks solution and 
mixed. After centrifugation for 10min at 1800 rpm, lympho-
cyte sediment were fixed with ice cold absolute alcohol 1ml 
and preserved in +4Co until analysis.

Statistical analysis: Data were explored, processed and ana-
lyzed using the statistical package for the social science, win-
dows version 16, USA (SPSS PC+ version 16 software). Varia-
ble with normal distribution were expressed as mean ± SD. In 
these variables, the T test was applied for group differences.

Results
Table 1. Demographic and clinical characteristics of pa-
tients and control subjects

Control Inactive Active
Case no. 18 17 20
Sex (male\Fe-
male) 7\11 4\13 3\17

Age years
Range

9.91±3.75
5.5-17

13.41±3.66
7-17

14.7±3.48
4-19

AntidsDNA(IU/
ml) 7.5±5.5 50.77±23.53 247.38±168.23

Creatinine(mg/
dl) 0.44±0.12 0.59±0.4 0.96±1.1

CRP( mg/l) 5.92±2.68 19.34±2.63 44.2±17.08
ANA 9.5±3.9 76.19±12.87 78.19±10.37

Demographic and clinical characteristics of subjects
The control group was matched with the patient group for 
both age and sex. Within the study group, patients with ac-
tive SLE disease had significantly anti-dsDNA levels (Table 1).

Percentages of  Tregs in pediatric LN
As regard to flow cytometry analysis data, the repre-
sentative figures of comparison of Cd8+CD122+ Tcells and 
CD4+CD25+Tcells between control and patients groups as 
shown in fig.1&2.

The percentage of CD122+ cells among CD8+ lymphocytes 
levels in blood samples obtained from active LN patients 
was significantly decreased as compared to inactive LN and 
healthy control group (9.69%±3.9 versus 12.43%±3.87% and 
29.81%±5.5 respectively).  P:<0.01 and ≤0.001 respectively. 
Fig.(1)

Patients with active LN had a significantly decreased percent-
age of CD25+ lymphocytes in CD4+Tcells compared with pa-
tients with inactive LN and healthy controls (3.72% ± 1.43% 
versus 4.89% ± 1.37% and 9.4% ± 1.17%, respectively; P 
≤0.01 and P < 0.001, respectively).Fig.(2)

Correlation of disease activity with frequency of CD4+ 
CD25+ Tregs
The frequency of CD4+CD25+Tregs in LN patients was in-
versely correlated with serum anti-dsDNA levels (r=-0.699, 
p<0.000). Also, the frequency of CD8+CD122+Tregs in LN 
patients was inversely correlated with the serum anti-dsDNA 
levels(r=-0.859, p<0.000).Fig (3a&b). 

Fig(1):Flow cytometry histograms for CD8+CD122+ show 
positive expression for both two marker according to 
M1(positive expression value) ( black color CD8, red color 
CD122)

Fig(2): Comparison of flow cytometric analysis of double 
stain CD4 CD25T-cell populations between control and 
patient. The peripheral blood was stained with FITC-con-
jugated anti-CD4, PE-conjugated anti-CD25. Cells were 
gated on lymphocytes via their forward- and side-scatter 
properties.

Fig.(3a)

Fig.(3b)

Fig.3:(a)The frequency of CD4+ CD25+ Tregs was inversely 
correlated with serum anti-dsDNA levels.(b) The frequen-
cy of CD8+ CD122+ Tregs was inversely correlated with 
serum anti-dsDNA levels.

Discussion
SLE is an autoimmune disease characterized by loss of im-
mune tolerance to self-antigens. Some workers suggested 
that there was a defective function of suppressor T cells in 
SLE disease; others indicated that active patients with SLE 
have low number of CD4+ Treg cell in their peripheral blood.
( Hayashi et al.,2009)

It is well known that, Tregs have an important role in control-
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ling autoimmune responses and inflammation. Any changes 
in Treg number or function or phenotype could lead to the 
development of autoimmune disease such as SLE. (Horwitz 
2008)

CD8+CD122+ cells are newly identified regulatory cells in 
mice. These cells are naturally occurring regulatory cells. 
They play essential roles in the maintenance of immune ho-
meostasis.(Karagöz et al.,2009)  In our result, the expression 
of CD122+ on CD8+ was significantly reduced in pediatric LN 
patients as compared to healthy control. This finding may in-
dicate that CD8+CD122+ may play a role in the pathogenesis 
of LN. 

In our study, the CD4+% from pediatric LN patients were sig-
nificantly increased as compared to healthy control. On the 
other hand, the CD25+ expression on CD4+ was significantly 
reduced.

The obtained result was in agreement with Liu et al., (2004), 
and (2006) Horwitz (2008). The former reported a de-
creased percentage of CD4+CD25+ T cells. The later demon-
strated that in human lupus Treg defects play a major role in 
the perpetuation of this disease.

Also Lee et al., (2006) demonstrated that, the number of 
CD4+ CD25+ T cells in the peripheral blood of pediatric pa-
tients with active SLE is significantly decreased. Suggesting 
that the decreased number of CD4+ CD25+ T cells in the pe-
ripheral blood of pediatrics patients with SLE constitutes a 
defective Treg population and contributes to the pathogen-
esis of SLE.

While in Alvarado-Sanchez et al., (2006) study, no signifi-
cant differences in the levels of all regulatory cell subsets 
studied in SLE patients. On the other hand, the study of Azab 
et al., (2008) demonstrated that the levels of CD4+CD25+ % 

T cells in SLE patients were higher than in the control group 
but it was statistically insignificant. This confliction with our 
results may be attributed to each the differences in patients 
age and conclusion.

Data regarding the functional activity and the numbers of 
CD4+CD25+ cell population in patients with SLE are conflict-
ing (Crispin et al. 2003; Liu et al. 2004; Miyara et al. 2005; 
Alvarado-Sanchez et al. 2006; Lee et al. 2006). Conflicting 
results might be due to the differences in the administrated 
therapies. Patients with SLE, as usual, are on the treatments 
that include cytostatics and steroids.

Seo et al., (2002) showed that, activation of anti-dsDNA-
producing auto-reactive B cells in mice requires help from 
CD4+ helper T cells and the overcoming of the suppression 
of CD4+ CD25+ Tregs. The activated CD4+ helper T cells 
presumably rescue self-reactive B cells from apoptosis and 
stimulate them to form autoantibodies. 

Lee et al., (2006) demonstrated that the frequency of CD4+ 
CD25+ T cells in our patients with SLE was inversely related to 
both the serum level of anti-dsDNA and the disease activity. 
This finding was compatible with our finding.  These results 
imply that a breakdown of tolerance as a result of impaired 
Treg function contributes to the excessive autoantibody for-
mation seen in active SLE. 

In conclusion: CD4+ CD25+ T cells in pediatric patients with 
active LN were significantly decreased, suggesting a role for 
a decreased Treg population in pediatric patients with LN. 
Also, diminished production of IL-2 may contribute to this 
defect. Based on these results, it becomes conceivable to 
design strategies to amplify the decreased function of Tregs 
in patients with active LN by specific therapeutic interven-
tions with low-dose IL-2.


