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ABSTRACT 
Background: Systematic Lupus erythematosus (SLE) has been described as a chronic inflammatory illness where chemokines 
play an important role in its pathogenesis. CXCL9 and CXCR3 are chemokines that described their crucial role in immune 
response in SLE patients. 
Aim of the study: To evaluate the serum level of CXCL9- CXCr3 , ANA, ds-DNA Abs in SLE patients without treatment and 
compare their level with those under treatment (hydroxychloroquin ,predeslone5-20mg ,D3)  
Patients collecting and Methods: 180 females with SLE and healthy, with ages ranged between 20-40 years, were involved in 
this investigation from Medical City (Consultant of Arthritis, Consultant of Dermatology, Lobby of Hematology and Arthritis)/ 
Baghdad Teaching Hospital and from Al-Imameen Al-Kazimeen Teaching Hospital from August 26 to October 18, 2021. The 
samples were included 120 females with SLE (60 females as an early diagnosed patients (G2) without treatment, 60 females as 
patients that received treatment subjects (hydroxychloroquin ,predeslone5-20mg ,D3)  (G3) , while the control group included 60 
healthy females (G1). Five mL of venous blood were obtained from patients and healthy females for measuring ANA, dsDNA 
and serum levels of CXCL9 and CXCR3 which were measured using ELISA method.  
Results: Our findings demonstrated a significant increases in the serum levels of CXCL9, CXCR3, ANS and dsDNA in SLE 
patients (with and without treatment) in comparison to control group as well as a significant difference was detected between 
SLE patients without treatment and patients those receiving treatment. 
Conclusion: Based on our findings, CXCL9 and CXCR3 chemokines may have a role in the pathogenesis of SLE as they are 
increased in SLE patients. In addition, serum CXCL9 levels can be used as an independent biomarker of SLE activity. 
Interestingly, high levels of ANA and dsDNA are considered as a diagnostic indicator of SLE disease in the patients.  
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INTRODUCTION 
The term lupus is attributed to the 13th century physician who 
studied it, Rogerius, who described facial lesions reminiscent of a 
"wolf bite" (Blotzer,1983).  The name lupus erythematosus dates 
back to the early twentieth century, as the word lupus is derived 
from the Latin and it describes the rash that appears on the face of 
the patient, which reminds the doctor of the white marks on the 
face of the wolf and the word red describes it sign of patients 
(SLiva and Isenberg,2001 ;Talbot,1974). About 70 years ago, it 
was found that there were phagocytic cells eating cells coated with 
autoantibodies (Arnett, and Shulman, 1976). Until it was prescribed 
in other diseases such as (RA), it was thought to be lupus (Dubois, 
1953 ;  Harvey et al, 1954). Finally, the work of Hughes, Harris, 
Gharavi, Asherson, and Alarcón-Segovia to name a few opened 
the door to our understudied of the antiphospholipid antibody as an 
important aspect of lupus (Harris et al.,. 1988). SLE is a complex 
multisystem autoimmune disease with significant organ 
involvement. Clinical symptoms are range from mild to transient to 
fatal. SLE develops between the ages of teenage and adults, 
especially between 15-44 years old (Al-Sarray et al., 2020). The 
incidence of this disease is more in females than males, with a 
ratio of 9:1 (Bultink et al., 2021). while SLE causes inflammation of 
the organs. Its pathogenesis includes in the formation of 
pathogenic autoantibodies directed towards nucleic acids and the 
proteins that bind to them, indicating a complete loss of self-
antigen recognition. (Choi et al., 2012).   This disease results from 
the union of several causes, including genetic and environmental 
factors (Barbhaiya and  Costenbader, 2016). It is also 
characterized by many clinical phenotypes and production of 
different antibodies against nuclear contents (Chen et al.,2018). 
Furthermore, a lot of organs can be contribute to SLE, and typical 
major organ manifestations such as kidney disease, skin, heart, 
central nervous system and abnormalities of the highly pervasive 
blood system in SLE (Bengtsson and Rönnblom, 2017: Beyan et al 
., 2007 ) lupus erythematosus among its features is the activation 
of B cells and thus activates the autoimmunity resulting from the 
production of many cytokines and chemokines. Cytokines and 
chemokines possess a very important role in the etiology of SLE 
(Lee and Song, 2017). Although accurate current data on SLE 
incidence and prevalence is somewhat lacking, there are several 

indications that SLE is less common in Europeans and their 
descendants than in all other races (Stojan and  Petri, 2018). 
Clinical manifestations of the disease showed geographic or ethnic 
variation, and are generally less severe in patients of European 
descent than in Africans, Asians, and various indigenous peoples. 
Genetic, environmental, social, demographic, and sociocultural 
factors likely are contribute to the variation in the incidence and 
clinical expression of SLE (Duarte-García et al., 2021:Barber MRW 
et al., 2021). In the East Asian countries, it was found that the 
incidence of the disease was 3 per 100,000 people (Yin et al., 
2021). In contrast, in studies involving China, especially Shanghai, 
the infection rates were shown to increase at a rate of 30-50 per 
100,000 people (Leong et al., 2021). At the regional level, the 
study of Alhassan et al. (2021) revealed that the infection rate in 
the Kingdom of Saudi Arabia was 3.2-19.3 per 100,000. In Oman, 
the infection rate was range 5-63 per 100 000 inhabitants 
(Aladhoubi  et al., 2021) .On the Turkish side, in a study of Uzuner 
et al. (2021), the incidence was 9.73 per 100,000 people. As for 
Persia, the studies of Esmaeilzadeh et al. (2019) and Gachpazan 
et al. (2021) showed that the rate of infected cases was 40 per 
100,000. Furthermore, Jones et al. (2012) study reported in Iraq 
that the incidence rates of SLE are in an increasing state over the 
years preceding the study, as it was 2-8 per 100,000. Cytokines 
are important mediators of inflammation associated with SLE. 
CXCL9 is a member of the CXC family of chemokines, and can be 
stimulated by interferon-γ (IFN-γ) (Balkwill, 2004). The cellular 
mediator CXCL9 binds to its receptor CXCR3 that can activate 
CXCR3+ cells, such as effector T cells, regulatory T cells ,CD8+ 
cytotoxic T cells, and macrophages (Redjimi et al., 2012). As well, 
CXCL9 is a small cytokine belonging to the CXC chemokine family 
that is also known as monokine induced by gamma interferon 
(MIG). CXCL9 is one of the chemokine which plays role to induce 
chemotaxis (Belperio et al., 2003), it promotes differentiation and 
multiplication of leukocytes, and cause tissue extravasation. 
CXCL9/CXCR3 receptor regulates the immune cell migration, 
differentiation, and activation. Immune reactivity occurs through 
recruitment of immune cells, such as cytotoxic lymphocytes 
(CTLs), natural killer (NK) cells, NKT cells, and macrophages. In 
addition, Th1 polarization activates the immune cells in response 
to IFN-γ (Dai et al., 2021: Cheng et al., 2021). The role of CXCL9 
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and its receptor CXCR3 in SLE have chemotactic activity mainly 
for activating of Th1 cells, macrophage and are involved in the 
pathogenesis of various Th1-dominant autoimmune diseases 
(Villarroel et al., 2014: Nakayama et al .,2021). It was shown to be 
important for cell-mediated inflammation in developing 
autoimmune disease such as SLE, thus implication these 
chemokines might have an important role in pathogenesis of SLE 
(Kameda et al., 2020). Furthermore, (Usami et al., 2019). who 
indicates the high percentage of it is used as a marker to diagnose 
SLE, 
 

MATERIAL AND METHODS 
This study included 180 females (with SLE and healthy) with ages 
ranged between 20-40 years, which were collected from Medical 
City (Consultant of Arthritis, Consultant of Dermatology, Lobby of 
Hematology and Arthritis)/ Baghdad Teaching Hospital and from 
Al-Imameen Al-Kazimeen Teaching Hospital from August 26 to 
October 18, 2021. The samples were included the control group 60 
healthy females (G1). 120 females with SLE 60 females as a early 
diagnosed patients (G2) without treatment, 60 females as patients 
that received treatment subjects (G3),  
 All samples were collected and diagnosed by the a 
consultant in unit in the hospitals according to the protocols 
followed by them through the official specialist. Data related to age, 
duration of illness (as initial diagnosis or exposure to treatment), 
exposure to other diseases were recorded. Antinuclear antibody 
test (ANA) and Double strand DNA antibody ds(DNA) were 
assessed, in addition to the fact that the diagnosis was made by 
clinical examination by the consultant doctors .The venous blood 
(10 mL) was collected from the control group and patient groups. 
The blood samples were distributed in test tubes and the serum 
was separated using centrifuge (3000 rpm for 30 min), and then 
transferred into 0.5 mL Pendorf tubes that were immediately frozen 
at -20⁰  C until using in the determination of studied parameters. 
 CXCL9 and their receptors CXCR3 were measured in all 
under studying groups using ELISA technique. ANA, dsDNA 
analysis was performed using Algeria device, and the results are 
presented in an IU/mL, as well as determining the degree of 
functional impairment of the organs and clinical signs of the 
disease. 
Statistical Analysis: All the data were analyzed using SPSS V.28 
program; independent t-test and Anova One Way ANOVA (LSD) 
were used for calculating p value and significant differences 
between the studied groups as well as using Pearson correlation 
coefficient was used to find correlations for the studied data. All 
data were presented as mean±S.E and p<0.05 was considered 
significant difference.  
 

RESULTS 
This study included 60 healthy females(G1) , 120 Iraqi female with 
SLE which divided into two groups, the first included 60 patients 
with early diagnostic (G2) while the second group included 60 
treated patients (G3). understudied group age ranged from 20-40 
years , result of age (Mean+S.E) for G1,G2,G3 was (28.7±0.74 , 
29.76±0.91 , 31.7±0.85) years as shown in (Table 1) 
 
Table 1: The (Mean±S.E) of age for all understudied groups  

Groups 
Control Early diagnostic Treated 

Mean+S.E 

Age 28.7±0.74 29.76±0.91 31.7±0.85 

 
 in table (2),which illustrated the serum level of (CXCL9 & 
CXCR3) axis the result showed a significant increase in CXCL9  
(P<0.00) in G2 group (treated patients) in comparison to control 
(G1) and early diagnosed patients (G3), while no significant was 
fount between G1 and G2 group. The means were (259.47±9.69), 
(483.85±33.43) and (264.25±13.18)] pg/mL in control, G1,G2 and 
G3 group respectively.     
 Additionally, a significant elevation (P<0.001) was found in 
CXCR3 serum level in G2 group as compared to G3 and control 

group whereas no significant was detected between G3 and 
control group. The mean was (1.68±0.13) pg/mL in G2 group, 
(0.66±0.03)] pg/mL in G3 group and (0.55±0.03) pg/mL in (G1) 
control group (Table 2). 
 On the other hand, the serum level of ANA significantly 
increased (P<0.001) in G2 (4.88 ± 0.24) U/mL and G3 groups 
(1.90 ± 0.16) U/mL in comparison to control group (G1) (0.55 ± 
0.03) U/mL (Table 3). Furthermore, a significant decreased 
(P<0.001) was found in ANA levels in G3 comparison to G2 group 
refereeing to the modulation of ANA levels after treatment.     
 
Table 2: serum level of CXCL9 - CXCR3 in patients & control 

Parameter Group 
Mean+
S.E 

P value 

Control 
Early 
diagnostic 

Treated 

CXCL9 

Control
(G1) 

259.47
±9.69 

- 0.001 0.88NS 

Early 
diagno

stic(G2) 

483.85
±33.43 

0.001 - 0.001 

Treated
(G3) 

264.25
±13.18 

0.88NS 0.001 - 

CXCR3 

Control
(G1) 

0.55±0.
03 

- 0.001 0.34NS 

Early 
diagno
stic(G2) 

1.68±0.
13 

0.001 - 0.001 

Treated
(G3) 

0.66±0.
03 

0.34NS 0.001 - 

 
Table 3: serum level of ANA and ds-DNA in patients and control 

Parameter Group 
Mean+
S.E 

P value 

Control 
Early 
diagnostic 

Treated 

ANA 

Control 
(G1) 

0.55±0.
03 

- 
0.001 

0.001 

Early 
diagnos
tic(G2) 

4.88±0.
24 

0.001 - 0.001 

Treated
(G3) 

1.90±0.
16 

0.001 0.001 - 

Ds-DNA 

Control(
G1) 

21.25±
0.82 

- 0.001 0.001 

Early 
diagnos
tic(G2) 

82.12±
1.57 

0.001 - 0.001 

Treated
(G3) 

64.11±
2.30 

0.001 0.001 - 

 
Table 4: Correlation of age and studied parameters. 

Parameter CXCL9 CXCR3 ANA Ds-DNA 

Age 

Pearson 
Correlation 

-0.071 -0.005 0.056 0.086 

Sig. (2-tailed) 0.34 0.95 0.45 0.25 

 
Table 5: Correlation among the studied parameters  

Parameter ANA 
Ds-
DNA 

CXCL9 CXCR3 

ANA 
 

Pearson 
Correlation 

1    

Sig. (2-tailed)     

Ds-
DNA 

Pearson 
Correlation 

0.755** 1   

Sig. (2-tailed) <0.001    

CXCL9 

Pearson 
Correlation 

0.562** 0.394** 1  

Sig. (2-tailed) <0.001 <0.001   

CXCR3 

Pearson 
Correlation 

0.631** 0.519** 0.518** 1 

Sig. (2-tailed) <0.001 <0.001 <0.001  

 
Correlation: The statistical analysis of the collected data found 
that there is no significant correlation between age and the studied 
parameters in understudying groups (Table 4). While a significant 
correlation (P<0.001) has been found among all understudied 
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groups parameters and recorded a positive correlation, as shown 
in (Table5)  
 Moreover, the serum level of Anti-double-stranded 
deoxyribonucleic acid (anti-dsDNA) was significantly elevated 
(P<0.001) in the both patients groups (G2 and G3) as compared to 
control group (G1) (Table 3). In contrast, ANA level was 
significantly decreased (P<0.001) in treated patients (G3) in 
comparison to early diagnosed patients (G2). The means were 
(21.25 ± 0.82), (82.12±1.57), (64.11 ± 2.30)] IU/mL in G1, G2 and 
G3 groups respectively.   
 

DISCUSSION 
Our findings revealed that serum CXCL9 and CXCR3 levels in 
early diagnosed and treated SLE patients were considerably 
higher than in control, and also significantly difference among SLE 
patients especially after the treatment. These results were 
consistent with Usami et al. (2019) who referred to the increasing 
of CXCL9 serum levels in SLE patients; also it was in agreement 
with other study which found a higher significant difference in 
CXCL9  expression between patients and control in some 
autoimmune disease (Graver et al ., 2021). Moreover, Han et al. 
(2019) observed that CXCR3 in SLE patients is a sensitive 
indicator to assess SLE disease activity, and CXCR3 might 
contribute to B cell and generation of autoantibodies in patients. 
Additionally, the results of this study also indicated that the 
treatment group and the control group have close CXCR3 ratio, 
and this is evidence that the treatment group had reduced CXCR3 
levels. While, our findings is not agree with result recorded by 
Yang et al (2021) who referred that level of CXCR3 was decreased 
in lupus peripheral blood. 
 Moreover, Watanabe et al. (2008) and Henneken et al 
(2005) reported an elevation in the ratio of CXCR3+ B cells in SLE 
patients as well as an elevation in CXCL9 serum levels. Our 
results revealed also there is no significant relationships between 
CXCL9 and CXCL10 regarding age or disease duration.  
 The serum level of ANA results in the current study is 
consistent with those found by ELAMIR et al. (2019) which 
recorded a highly significant differences between patients and 
control where the percentage of ANA in the control group was 
(0.53 ± 0.23) U/mL and was (1.95 ± 5.51)U/mL in the  patients 
group. Wichainun et al, (2013) also illustrated the prevalence of 
positive ANA is 90-100% in SLE patients; moreover our results 
were similar to the results performed by Frodlund et al. (2020). 
Who recorded increase ANA level in patients with SLE.  
 Interestingly, the findings in relationship to ds-DNA serum 
level is in agreement with previous study that recorded dsDNA 
level in control was (22.03 ± 17.2) while it was 
(133.2 ± 100.5)IU/mL in SLE patients referring to the elevation in 

anti-dsDNA (Gheita et al., .2018). In addition, ds‑DNA may 
decrease after the improvement of the disease through using the 
treatment, so anti-DNA antibodies can provide a basis for the 
treatment monitoring (Waris and Alam, 2004). Moreover, the high 
percentage of ds-DNA was found in most of the cases with 
autoimmune diseases including SLE (Song XY et al ., 2017) 
 

CONCLUSION 
Based on our results, it is concluded that CXCL9 and CXCR3 
chemokines may have a role in the pathogenesis of SLE as they 
are increased in SLE patients. In addition, serum CXCL9 levels 
can be used as an independent biomarker of SLE activity. 
Furthermore, high levels of ANA and dsDNA are considered as a 
diagnostic indicator of SLE disease in people.  
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