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Abstract

AIM: Systemic lupus erythematosus (SLE) is a systemic autoimmune disease that has a multifactorial etiology.
T- Lymphocytes are essential in SLE pathogenesis. It plays a crucial role in autoantibody production and the
subsequent immune complex formation, which may induce or directly damage multiple organs. This study was
carried out aiming to quantify certain T lymphocyte subsets (CD3*, CD4", and CD8*) in SLE patients and to
elucidate if there is a possible influence of disease activity scores and clinical manifestations. Patients and
Methods: This study included 100 SLE patients with various disease activity scores (SLEDAI) and 100 healthy
age and sex-matched controls. The frequency of CD3*, CD4*, and CD8" was assessed by flow cytometry. Results:
A significant up-regulation in CD3* (P<0.01), CD8" (P<0.001) coincides with a significant downregulation in
CD4*cells (P<0.001) were detected in SLE patients compared to controls. A significant up-regulation in CD4*
(P<0.05) was demonstrated in active SLE patients compared with the inactive form of the disease. On the other
hand, no significant change was observed in the frequency of CD3*and CD8'T cell subsets between active and
inactive patients. Arthritic patients have a significant reduction in CD3" and CD4" T cells while those with
Vasculities significantly reduce in CD4+, CD8+ compared with SLE patients without these manifestations.
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Conclusion: The current study results stressed the importance of T cell subsets in SLE disease. They might
participate in disease activity and in controlling several manifestations of lupus. Our findings will help design

more studies on the role of T cell subsets in SLE pathogenesis which may provide new therapeutic targets for SLE.
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1. Introduction

Systemic  lupus  erythematosus  (SLE) s
characterized by producing a plethora of autoantibodies
that  potentially immune-complex-related
inflammation in various tissues and organs (Cheng et
al., 2015; Basta et al., 2020; Justiz Vaillant et al., 2020).
SLE was reported to have a multifactorial etiology.
Several  genetic, environmental, and  other
immunoregulatory factors are involved in the
pathogenesis of SLE (Mathias and Stohl, 2020; Moore
and Putterman, 2020).

T- and B-lymphocytes are important in SLE
pathogenesis; an increased number of circulating
plasma memory B cell subsets are linked to disease
activity, and B-cell-targeted therapies have shown

drive

some clinical improvement (Cassia et al., 2017).
Moreover, T cells play a crucial role in autoantibody
production and the subsequent immune complex
formation (Koga et al., 2016; Koga et al., 2017).
CD3 are suboptimally synthesized in T cells from
patients with SLE. Moreover, reduction of stability and
increase in degradation of CD3in lupus T cells are
evident. To replace the deficient CD3 subunits,
FcR receptors are reciprocally activated and expressed
on lupus T cells (Puliaeva et al., 2008).

CD4" T cells are reported to be essential and
sufficient for lupus induction and driving B cell
production of autoantibodies. Moreover, these cells
might be one of the mechanisms that work to restrict
lupus development (Puliaeva et al., 2008). CD4* helper
T cells regulate other immune cells' function and play a
key role in self-tolerance, elimination of foreign
microorganisms, development of the adaptive immune

system, and cytokines production that help activate the
immune cells (Kuwabara et al., 2017).

CD8+ in patients with SLE has yielded inconsistent
results. They play a crucial role in recognizing and
removing cells infected by intracellular pathogens and
in antitumor response. The binding of surface receptor
TCR and MHC-I-bound antigen, found on the
professional antigen-presenting cell's (APC) surface,
leads to activation [3]. Since stimulation only through
the TCR receptor is unable to maintain
optimum activation, the second costimulatory signal is
essential for full activation and survival of these cells
(Murphy et al., 2003; Stritesky et al., 2008; Gaffen et
al., 2014; Astry et al., 2015). Other types of Th cells
include Treg cells, which participate in the induction
and maintenance of peripheral tolerance and actively
terminate immune responses (Astry et al., 2015; Koga
et al., 2019).

This study was carried out aiming to quantify CD3",
CD4*and CD8* T-cells population in SLE patients and
to elucidate if there is a possible influence on disease
activity scores and clinical manifestations.

2. Materials and methods

2.1. Human subjects:

One hundred SLE patients (13 men and 87 women)
who fulfilled the American College of Rheumatology
(ACR) (Hartman et al., 2012; Aringer et al., 2019)
criteria for the identification of SLE patients were
enrolled in the present study. They all attended the
Rheumatology Department at Kasr El-Aini Hospitals,
Cairo University, Egypt, for months. Patients were
divided according to their disease activity score into
two subgroups; low or inactive (SLEDAI score of <6)
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and high or active (SLEDAI score >6) (Gattoet al.,
2020). A physician evaluated patients' disease activity,
features, and  medication.  Clinical
manifestations and patient data were gathered
retrospectively from hospital records. At the time of
blood sample collection, patients with concomitant
cancers, diabetes, infections, abnormal lipid profile,
and pregnant females were excluded. Demographic and

clinical characteristics were collected through a

clinical

structured interview and physical examination. In
parallel, 100 healthy individuals matched for age and
gender with the patients recruited with no history of
autoimmune diseases or  treatment
immunosuppressive agents (15 males and 85 females)

with

served as a control group.

Ethical approval for this study was granted by the
local ethics committee of the Ministry of Health,
Health, and Human Ethical Clearance Committee
guidelines for Clinical Research. Cairo University's
local Ethics Committee approved the study protocol.
All patients and healthy subjects agreed to be enrolled
in this study, and informed consent was obtained from
all participants.

2.2. Flow cytometric detection of T-lymphocytes

Venous blood (5ml) was collected in EDTA sterile
tubes and centrifuged at 2000 xg for three minutes.
Human peripheral blood mononuclear cells (PBMCs)
were separated from blood by Ficoll-Hypaque
separating media (Biowest SAS, Nuaillé, France). Anti-
CD3*, anti-CD4*, and anti-CD8" monoclonal
antibodies labeled with PerCP, FITC, and phyco-
erytherin (PE) (BD Bioscience, San Jose, CA),
respectively, were used in lymphocyte staining. A four-
color BD AccuriTM C6 Plus personal flow cytometer
was used to collect data (BD Biosciences, San Jose,
CA).

2.3. Statistical analysis

All statistical analyses were performed using SPSS
21.0 (SPSS, Inc., Chicago, IL). Data were statistically
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presented regarding mean * standard error (SE),
frequencies when appropriate. Univariate analysis and
differences between patient and control groups were
assessed using Student's T-test for statistical analysis.
The correlation between variables was determined
using the Person's correlation test. All values showed
two-sided with a P-value of <0.05 were considered
significant.

3. Results

3.1. Characteristic of SLE patients

Demographic and biochemical characteristics of
SLE patients and healthy controls were summarized in
Table (1). Concerning disease activity, 41 patients were
in the active state while 59 were inactive. The
comprehensive clinical features are presented in Table
(2).

3.2. Flow

lymphocytes

Our results in Figure (1) showed a significant

elevation in percentage of CD3* (P<0.01) and CD8*
(P<0.001) lymphocytes in SLE patients compared to

cytometric  detection of T-

healthy controls, with insignificant change in frequency
of CD3+ and CD8+ in disease activity. On the contrary,
a significant reduction was observed in the percentage
of CD4+ T (P<0.001) cells in lupus patients in relation
to normal. On the other side, there was a significant
reduction (P<0.05) in the percentage of CD4" Th cells
in active vs inactive SLE patients. A negative
correlation was observed between the frequency of
CD8* cells and CD3* (r=-0.541; P<0.01) and CD4+ (r=
-1.00; P<0.001) (Figure 2) in active SLE patients.

3.3. Association between T-lymphocytes and

SLE clinical manifestations

The
manifestations of SLE and detected T- lymphocytes
(CD3*, CD4*, and CD8") was presented in Table (3). A
significant reduction in CD3* cells was seen in patients
with Arthritis (P<0.05) and Haemolytic anemia
(P<0.05)

association between the clinical

compared to patients without these
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manifestations. A significant elevation in CD4* cells  Aurthritis (P<0.05) compared to patients without those
was observed in patients suffering from Oral Ulcers manifestations. Regarding CD8cells, there was a
(P<0.05). At the same time, there was a significant significant diminution (P<0.05) in SLE patients with
reduction (P<0.05) in patients with vasculitis and vasculitis compared to patients without vasculitis.

Table (1): Demographic and biochemical characteristics of controls and SLE patients.

Control SLE
Parameters group group P-value
(N=100) (N=100)
Age (years) 28.22+ 7.90 31.8+1.0 NS
Gender (female/male) 85/15 87/13 NS
ESR (mm/1% hour) 72+0.2 56.4 + 3.4 P<0.01
WBCs (X1000/pl) 8.5x+0.14 8.1x+04 NS
HGB (g/dI) 14.2 +0.14 11.0+0.2 P<0.01
Platelets (X1000/ul) 2955+ 6.4 257.1+123 P<0.01
Serum Creatinine (mg/dl) 0.93+£0.23 0.89+£0.7 NS
ALT (1U/L) 22.09 +0.6 212+1.6 NS
AST (IU/L) 24.8 £ 0.6 235+15 NS

All data are presented as mean + standard Error (mean + SE). NS = not significant.
ESR (erythrocyte sedimentation rate); White Blood Cells (WBCs); HGB (Hemoglobin); Alanine

aminotransferase (ALT); Aspartate aminotransferase (AST);
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Table (2): Clinical and laboratory characteristics of SLE patients
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Demographic data Mean + SD Laboratory Data Mean £ SD
Age (years) 32.75+10.31 Serum albumin 3.19+£0.7
Disease duration (years) 7.97 £5.73 Ca3titre 774 +44.6
Female/Male 87/13 C4 titre 20.6 £24.3
SLEDAI 8.37+9.01 Cholesterol 187.5+72.1
ACR criteria of SLE No (%) Triglyceride 162.97 £92.9
Malar rash 73 (72.3) HDL 47.2+12.9
Photosensitivity 53 (52.5) LDL 118.3 £47.3
Oral Ulcers 63 (62.4) Consumed C3 34 (33.7)
Acrthritis 50 (49.5) Consumed C4 20 (19.8)
Osteonecrosis 9 (8.9) Treatment N (%)
Serositis 39 (38.6) Antimalarial drug 89 (94.6)
Glomerulonephritis 62 (61.4) Cyclophosphamide 62 (65.9)
Neuropsychiatric disorders 13 (14.9) Azathioprine 67 (71.2)
PanCytopenia 19 (18.8) Biological 6 (6.3)
Anti-nuclear Ab 71 (70.3)

Anti-dsDNA Ab 71 (70.3)

Hemolytic anemia 16 (15.8)

Leucopenia 34 (33.7)

Neutropenia 13 (12.9)

Lymphopenia 31 (30.7)

All data are presented as mean + SE. P<0.05(*), P<0.01(**), P<0.001(***)

120
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Table (3): CD3*, CD4" and CD8" level in SLE patients with different clinical manifestations
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Clinical parameter CD3* CD4* CcD8*
Photosensitivity No 70.81+4.36 48.73+2.93 51.27+2.93
Yes 71.99£2.95 57.20+£3.84 47.71+3.68
Oral Ulcers No 69.91+4.84 45.32+3.43 54.68+3.43
Yes 72.47+£2.78 59.16+3.64" 45.91+3.58
Arthritis No 75.33£3.30 56.03+4.56 46.3614.1
Yes 66.58+3.41" 53.31+3.53" 52.26£3.55
Serositis No 71.05£3.35 52.66+3.69 48.92+3.52
Yes 72.58+3.45 59.06+4.90 48.39+4.61
Neuropsychiatric disorders No 71.65+2.40 54.87+2.95 48.73£2.75
Yes 70.56+2.39 54.67+2.82 48.61+2.64
PanCytopenia No 73.80£2.57 55.47£3.35 47.7613.21
Yes 63.7445.31 52.54+6.70 53.16+4.33
Constitutional symptoms No 83.35+ 43.05+9.19 56.94+9.19
Yes 71.2142.45 56.23+3.06 47.74+2.88
Discoid/subacute cutaneous No 64.47+£18.88 47.06+13.28 52.94+13.28
lupus Yes 72.20+2.33 55.44+3.07 48.41+2.86
Osteonecrosis No 71.81+2.70 55.53+3.39 48.46%3.19
Yes 68.53+6.81 48.80+3.07 51.19+3.07
Vasculities No 71.51+2.61 54.97+3.29 49.05+3.08
Yes 72.7946.42 53.96+0.88" 46.04+0.88"
Raynaud's phenomena No 72.08+2.45 54.87+3.06 48.86+2.85
Yes 60.13£2.33 54.73£3.04 45.27+2.72
Alopecia No 72.75+2.89 53.79+3.59 48.23+3.12
Yes 69.31+4.56 57.6745.27 49.9945.94
Haemolytic anemia No 73.89+2.45 54.03+3.22 49.07+£3.03
Yes 61.32+5.85" 58.88+7.91 46.66+7.29
Leucopenia No 73.56£2.91 55.44+3.85 46.60+3.45
Yes 67.19+4.56 53.76+4.99 53.89+4.89
Neutropenia No 70.95+2.53 54.78+3.17 49.09+2.94
Yes 84.18+2.34 59.92+3.14 40.08+2.84
Lymphopenia No 73.56+2.91 55.44+3.86 46.60+3.45
Yes 67.19+4.56 53.76+4.99 53.89+4.89

All data are presented as mean + SE. P<0.05(*), P<0.01(**), P<0.001(***)

121
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Figure 1: Percentage of CD3*, CD4", and CD8" in controls and SLE patients (active and inactive) all data are
presented as mean £ SE. "a" significant from the control group, "b" significant from inactive group. P<0.05(*),
P<0.01(**), P<0.001(***).
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Figure 2: Correlation between different T cell subsets in active SLE patients.
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4. Discussion

SLE is characterized serologically by B cell
hyperactivity and a panoply of autoantibodies against
nuclear, cytoplasmic, and cell surface antigens. Since
these autoantibodies are mainly of the 1IgG1 subclass, T
lymphocytes are likely essential in providing help to the
autoantibody-producing B cells (Manjili and Payne,
2016). Evidence for T cell involvement in disease
pathogenesis is illustrated by the association of SLE
with particular major histocompatibility complex
(MHC) class Il alleles and affinity maturation of 19G
autoantibody production (Kailashiyaet al., 2019). It is
thought that T helper (Th) cells drive the production of
pathogenic anti-DNA autoantibodies in SLE, and it has
been shown, in vitro, that some of these are CD47
CD87. These, i.e., double-negative (DN) T cells, have
been shown to express either the af T cell receptor
(TCR) or yd TCR (Abdirama et al., 2021).

Autoreactive CD4" T cells are implicated in the
pathogenesis of SLE by promoting autoantibody
production by B cells and directly propagating organ
damage in inflamed target organs (Suarez-Fueyoet al.,
2016; Abdirama et al., 2021).

CD8" cells play a key role in recognizing and
removing cells infected by intracellular pathogens and
in antitumor response. Since stimulation only through
the TCR receptor is unable to maintain optimum

CD8&* activation, the second costimulatory signal is
essential for full activation and survival of these cells
(Jandl King, 2016). The
costimulatory signal is provided by the interaction of

and best-known
CD28 molecules presented on the T lymphocyte as well
as the CD86 and CD80 molecules expressed on the
APC's surface. Adequate signal power delivered to
TCD8" results in the proliferation
differentiation of two cell types. One of these is
cytotoxic T lymphocytes (CTL), which undergo

naive and

apoptosis after reaching maturity and fulfilling their
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effector function (Yap et al., 2010; Talaat et al., 2015).
The second type is T CD8* memory cells, both central
and effector. Their continuous presence
circulation is essential to control another potential
exposure to the same antigen faster and more
effectively (Suet al., 2012).

Most autoimmune diseases are associated with an
increase in T CD8+CD28— (CD8+CD57+) cells, which
exhibit highly cytotoxic activity and can be related to
more severe disease manifestations (Jin and Dong,
2013; Strzepa and Szczepanik, 2013). Quantitative
changes in the CD8+CD57+ population were observed,
among others, in multiple sclerosis, type 1 diabetes,
Graves' disease, and rheumatoid arthritis. The
decreased number of CD8+CD28— T-cells correlates
with clinical response to abatacept in patients with
rheumatoid arthritis (Shah et al., 2010; Talaat et al.,
2015). Some researchers have reported that
lymphocytes with CD8+CD28— phenotype show
regulatory properties. So far, few studies addressing the
size of the CD8+CD28— subpopulation in patients with

in the

SLE have been conducted. It has been shown that the
number of CD8+CD28- cells might be reduced or
unchanged compared to the control group (Tang et al.,
2019; Yazdani et al., 2020).
5. Conclusion
In conclusion, the current study reported a
significant downregulation in CD4* cells with a
substantial upregulation of CD3* and CD8" frequency
in SLE patients. We stressed the importance of these
subsets in several disease manifestations. Despite the
conflicting reports in T Ilymphocytes frequencies
between SLE patients and control subjects, the
therapeutic potential of this cell population holds a
great promise for the future employment of effective
treatment modalities using the T cells population.
Further functional research is needed to validate our
findings.
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