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INTRODUCTION

	 Autoimmune rheumatic disease (ARD) is often 
attributed to the attack of immune system by 
dysimmunity to autologous tissues. There are 
numerous pathogeneses for ARD, of which the 
destruction of cross immunity is most important.1 
Immune system may kill autologous organisms 
by mistake because some bacteria and pathogens 
share the same heterophil antigens with human. 
Interleukin-6 (IL-6) is an important cytokine of T- 
and B-lymphocytes, the level of which indicates 
the status of immune function.2,3 Thus, the levels of 
IL-6 and its soluble receptor (IL-6R) in human body 
can often be used as indices for the diagnosis and 
detection of autoimmune diseases.
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ABSTRACT
Objective: This study aims to explore the effects of soluble interleukin-6 receptor (IL-6R) on the clinical 
diagnosis and treatment of autoimmune rheumatic disease (ARD) patients.
Methods: Sixty-eight ARD patients enrolled in our hospital recently were selected, the IL-6R levels of whom 
were detected by double-antibody sandwich ELISA method and compared with the IL-6 levels of normal 
subjects. The expressions of IL-6R in joint tissues were detected by section staining. The mechanism 
regarding the effects of IL-6R was postulated by administering the patients with blocking agent.
Results: The blood IL-6R level of ARD patients was 2-3 times higher than the IL-6 level of normal subjects 
with significant difference. The detection results of C-reactive protein and erythrocyte sedimentation 
rate show that both the indicators were significantly decreased (P=0.0098 and 0.0097 respectively). IL-6R 
was associated with autoimmunity based on the considerable expression in tissue sections, which was also 
verified by the alleviated symptoms after blocking IL-6R expression.
Conclusion: Detecting soluble IL-6R is able to determine the patient’s conditions and treatment effects. 
Meanwhile, soluble IL-6R detection can also serve as the inflammatory responses of ARD, as well as the 
determination index for abnormal immune responses and generated antibodies number, which is crucial 
for early diagnosis.
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	 Our objective was to  explore the effects of 
soluble interleukin-6 receptor (IL-6R) on the clinical 
diagnosis and treatment of autoimmune rheumatic 
disease (ARD) patients

METHODS

General Information: Sixty-eight ARD patients 
who had been treated in our hospital from 2010 to 
2012 were selected in this study, including 39 males 
and 29 females. There were 16 cases of ankylosing 
spondylitis (AS), 23 cases of rheumatoid arthritis 
(RA), 19 cases of systemic lupus erythematosus 
(SLE) and 10 cases of polymyositis (PM). The IL-
6R levels were analyzed and detected by double-
antibody sandwich ELISA method and compared 
with the IL-6 levels of normal subjects. Meanwhile, 
the microscopic results of leukocytes in the patients 
and normal subjects under the intervention of IL-6 
were compared.
Detection Methods: The levels of IL-6R were 
detected by double-antibody sandwich ELISA 
method. All apparatus and drugs were purchased 
from Immunotch Medical Products Co., Ltd. During 
the test, plasma sample and 150 μL of antibodies at 
different concentrations were added first to wells 
with alkaline phosphatase as the marker. After 
the addition of substrate (200 μL) to observe the 
reaction of CH-segment enzyme as well as staining, 
the absorbance was calculated at the wavelength of 
405 nm to obtain the measurement value of IL-6R.4

Immunohistochemical Staining: Pathological and 
healthy joint tissues were collected from ARD 
patients and normal subjects for section preparation, 
to which were then dropwise added known labeled 
antibody. The sections were observed by light 
microscopy after being rinsed, based on which 
results were obtained.

Treatment Methods: Blocking agent was used 
to study the correlative factors of IL-6R in 
autoimmunity. The patients were administered 
according to weights once (8 mg/kg) every four 
weeks. After eight weeks of treatment, C-reactive 
protein levels and erythrocyte sedimentation rates 
were detected to observe therapeutic effects.5-7

Statistical Analysis: All data were analyzed by SPSS 
15.0. The numerical data were expressed as (mean ± 
SD) and compared by paired t test. The correlations 
were calculated based on the experimental data 
of two groups by using the software package 
of SPSS15.0. P<0.05 was considered statistically 
significant.

RESULTS

	 According to the results of double-antibody 
sandwich ELISA, the blood IL-6R level of ARD 
patients was 2-3 times higher than that of normal 
subjects, between which the difference was 
statistically significant. The results are listed in 
Table-I.
	 Meanwhile, the correlations between soluble 
IL-6R levels and titers of ANA, DNA, ENA and 
RF were studied, revealing that IL-6R levels in 
the patients were positively correlated with titers 
(Fig.1).
	 Immunohistochemical staining method was 
used for tissue section staining and microscopic 
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Fig.1: Correlation between soluble IL-6 level and titer.

Table-I: IL-6 and IL-6R results of 
ARD patients and normal subjects.

Item	 n	 IL-6	 IL-6R

Autoimmune	 68	 46.8±12.9	 128.6±54.1
  rheumatic disease
Normal	 68	 9.8±7.2	 45.3±16.9
t value		  20.65	 12.11
r value		  0.945	 0.912
P		  0.0054	 0.0068

Fig.2: Anti-IL-6 staining sections of RA. A: Staining 
section of patient; B: Staining section of normal subject.



observation. We found that IL-6 and IL-6R existed 
in cells around the inflammatory tissues of RA 
patients, inferring that IL-6 was correlated with 
ARD joints, and played an essential role in its 
pathogenesis, the effect of which is evident in 
allergic reaction-related parts (Fig. 2 and 3).
	 At the same time, IL-6R blocker therapy was 
adopted for patients. The detection results of 
C-reactive protein and erythrocyte sedimentation 
rate show that both the indicators were somewhat 
decreased. The outcomes after treatment were 
significantly different from those before treatment 
(Table-II).

DISCUSSION

	 IL-6, which is a key substance that mediates 
inflammatory response in human body, is mainly 
manifested in regulating physiological activities 
of various immune cells and controlling immune 
response. Soluble IL-6R, which is a glycoprotein 
attached to cell surface, can cooperate with IL-6 in 
regulating the proliferation and differentiation of 
immune cells, being more effective in regulating the 
physiological activities of T- and B-lymphocytes.8-10

	 Glycoprotein attached to the membrane of 
IL-sensitive cells may be prone to falling off in 
metabolism, thus forming soluble IL-6R after 
changes for a period of time. This receptor consists 
of ligand and non-ligand binding receptor protein 
chains, the molecular weights of which are 80 
kD and 130 kD respectively. In human body, the 
complex of soluble IL-6R and IL-6 forms relying on 
the mediation of ligand binding receptor protein 
(80 kD), after which the complex binds non-ligand 
binding receptor protein to activate the binding of 
cells to IL-6, thus becoming IL-6-sensitive cells.11-13 In 
this study, the bloods of ARD patients and normal 
subjects were collected, which were reacted with 
same amounts of soluble IL-6 antibody detecting 
agents for comparison.

	 ARD patients had a higher proportion of soluble 
IL-6R than normal subjects, which was also positively 
correlated with the severity. It has previously been 
reported that some autoimmune diseases may be 
accompanied by an increase in IL-6 level probably 
related with the pathological changes in human 
body (e.g. tumorigenesis). The emergence of a large 
number of IL-6 may aggravate the inflammatory 
response in patients.14-16 The specific reason remains 
undefined, but it is estimated that the increase of 
soluble IL-6R can enhance the binding ability of 
non-ligand binding receptor protein involved in 
cytokine signal transduction to IL-6R, thus rendering 
the complex of soluble IL-6R and IL-6 to reach limit 
that engenders immune responses in human body. 
Hence, abnormal immune responses occur, the 
symptoms of which may also be aggravated with 
increasing immunogens.17-20 In other words, soluble 
IL-6R indicates the appearance of immune response, 
the changes of which have close relationship with 
disease and treatment progress, and the strength 
of immune response. Detecting the changes of IL- 
6 and soluble IL-6R levels in patients can more 
directly reflect the disease conditions, which can be 
used in clinic to auxiliarily determine the intensity 
of inflammatory response and post-treatment 
recovery.
	 Obviously, the rise of soluble IL-6R level is 
closely associated with the appearance of “acute-
phase protein” in inflammation, and soluble IL-
6R can also affect the gene expression of albumin 
in liver and inhibit the production of albumin to 
be significantly lower than the normal level and to 
produce other adverse reactions in human body. 
Soluble IL-6R regulates the interaction between IL-6 
and cells, while in turn, IL-6 controls the expression 
level of soluble IL-6R. Moreover, the interaction 
synergetically influences the physiological activities 
of immune cells and abnormal immune response, 
which can thus be applied in clinic to monitor 
the adverse reactions in patients as an auxiliary 
treatment protocol.
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Fig.3: Anti-IL-6R staining sections of RA. A: Staining 
section of patient; B: Staining section of normal subject.

Table-II: C-reactive protein levels and erythrocyte
sedimentation rates before and after treatment.

Item	 n	  C-reactive	     Erythrocyte
		  protein level	 sedimentation rate

Before	 68	 26.3±16.2	 54.5±22.3
After	 68	 6.1±4.5	 23.6±7.2
Paired t test		  4.53	 6.49
r value		  0.763	 0.782
P value		  0.0098	 0.0097



762   Pak J Med Sci   2014   Vol. 30   No. 4      www.pjms.com.pk

Meng Chen et al.

Conflicts of interest: All the coauthors declare that 
they have no conflicts of interest.

REFERENCES
1.	 Giannitrapani L, Soresi M, Balasus D, Licata A, Montalto 

G. Genetic association of interleukin-6 polymorphism 
(-174 G/C) with chronic liver diseases and hepatocellular 
carcinoma. World J Gastroenterol. 2013;19(16):2449-2455. 
doi: 10.3748/wjg.v19.i16.2449.

2.	 Oksanen AM, Haimila KE, Rautelin HI, Partanen JA. 
Immunogenetic characteristics of patients with autoimmune 
gastritis. World J Gastroenterol. 2010;16:354-358. doi: 
10.3748/wjg.v16.i3.354.

3.	 Xie XJ, Ye YF, Zhou L, Xie HY, Jiang GP, Feng XW, et al. Th17 
promotes acute rejection following liver transplantation in 
rats. J Zhejiang Univ Sci B. 2010;11:819-827. doi: 10.1631/
jzus.B1000030.

4.	 Chung Y, Yang X, Chang SH, Ma L, Tian Q, Dong C. 
Expression and regulation of IL-22 in the IL-17.producing 
CD4+T lymphocytes. Cell Res. 2006;11:902-907. doi: 
10.1038/sj.cr.7310106.

5.	 Vergani D, Mieli-Vergani G. Aetiopathogenesis of 
autoimmune hepatitis. World J Gastroenterol. 2008;14:3306-
3312. doi: 10.3748/ wjg.14.3306.

6.	 Alber G, Al-Robaiy S, Kleinschek M, Knauer J, Krumbholz P, 
Richter J, et al. Induction of immunity and inflammation by 
interleukin-12 family members. Ernst Schering Res Found 
Workshop. 2006;56:107-127. doi: 10.1007/3-540-37673-9_7.

7.	 Wang J, Pae M, Meydani SN, Wu D. Green tea 
epigallocatechin-3-gallate modulates differentiation of 
naïve CD4+ T cells into specific lineage effector cells. J 
Mol Med (Berl). 2013;91:485-495. doi: 10.1007/s00109-
012-0964-2.

8.	 Jones SA, Scheller J, Rose-John S. Therapeutic strategies for 
the clinical blockade of IL-6/gp130 signaling. J Clin Invest. 
2011;121:3375-3383. doi: 10.1172/JCI57158.

9.	 Neurath MF, Finotto S. IL-6 signaling in autoimmunity, 
chronic inflammation and inflammation-associated cancer. 
Cytokine Growth Factor Rev. 2011;22:83-89. doi: 10.1016/j.
cytogfr.2011.02.003.

10.	 Jacobo P, Guazzone VA, Theas MS, Lustig L. Testicular 
autoimmunity. Autoimmun Rev. 2011;10:201-204. doi: 
10.1016/j.autrev.2010.09.026.

11.	 Malhotra N, Robertson E, Kang J. SMAD2 is essential for 
TGF beta-mediated Th17 cell generation. J Biol Chem. 
2010;285:29044-29048. doi: 10.1074/jbc.C110.156745.

12.	 Zhang W, Tsuda M, Yang GX, Tsuneyama K, Rong G, 
Ridgway WM, et al. Deletion of interleukin-6 in mice 
with the dominant negative form of transforming growth 
factor beta receptor II improves colitis but exacerbates 
autoimmune cholangitis. Hepatology. 2010;52:215-222. doi: 
10.1002/hep.23664.

13.	 Hushaw LL, Sawaqed R, Sweis G, Reigle J, Gopal A, Brandt 
D, et al. Critical appraisal of tocilizumab in the treatment 
of moderate to severe rheumatoid arthritis. Ther Clin Risk 
Manag. 2010;6:143-152. doi: 10.2147/TCRM.S5582.

14.	 Rival C, Theas MS, Guazzone VA, Lustig L. Interleukin-6 
and IL-6 receptor cell expression in testis of rats with 
autoimmune orchitis. J Reprod Immunol. 2006;70:43-58. doi: 
10.1016/j.jri.2005.10.006.

15.	 Ruggeri RM, Barresi G, Sciacchitano S, Trimarchi F, Benvenga 
S, Trovato M. Immunoexpression of the CD30 ligand/CD30 
and IL-6/IL-6R signals in thyroid autoimmune diseases. 
Histol Histopathol. 2006;21(3):249-256.

16.	 Jiang N, Fei YY, Zhao Y. Application of Interleukin-6 
Inhibitor in the Treatment of Rheumatoid Arthritis. Chinese 
J Allergy Clin Immunol. 2012;6:232-236.

17.	 Li SC, Bao J, Wang GX. Effects of IL-6 and OPG/RANKL/
RANK signaling pathway on the onset of rheumatoid 
arthritis. Modern Preventive Med. 2013;5:933-935.

18.	 Chen L, Hu ZH, Peng Y, Li QY, Li XH, Feng SJ. Expression 
and clinical significance of CD8+ regulatory T cells in 
peripheral blood of patients with autoimmune diseases. 
Chongqing Med. 2013;12:1360-1364.

19.	 Fan SP, Wang YH, Zhao YH, Mi Y, Hou XS, Wang SY, 
et al. Changes of myeloid suppressor cells in a mouse 
model of autoimmune hepatitis and clinical significance. 
Immunological J. 2013;5:387-390.

20.	 Xu F, Xu RL. Correlation between RBP-4, GMP-140 and IL-6 
in serum of CHD patients. J Radioimmunol. 2013;2:173-174.

Authors’ Contributions:

CM: Manuscript preparation and study design.
XMH, SCX, ZZ and DY: Data collection and 
analysis.


