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ABSTRACT 

There is increasing evidence suggesting that cytokines abnormalities are involved in the pathogenesis of schizophrenic 
disorders. The aim of this study was to evaluate the serum levels of interleukin-27 (IL-27) and interleukin-13 (IL-13) in 
patients with schizophrenia compare to healthy control subjects. In present study the serum IL-27 and IL-13 levels of 38 
schizophrenic patients and 32 age and sex matched healthy control subjects using a sandwich ELISA assay  was 
measured. IL-13 serum level were increased significantly in schizophrenic patients compare to healthy control group 
(4.32 ± 0.94 vs 2.04 ± 0.17, p<0. 01) and a significant increase in female patients (5.2±5.1) and the healthy females 
(2.05±.21) (p< 0.01) has found. There was also reported a significant increased  in IL-13 on male patients (3.63±2.51) 
and healthy males (2.03±.144) with (p < 0.01). The findings also have been shown that there is a significant difference 
between the serum level of interleukin-27 of the patient (171) and healthy) group (231) (p < 0.05). There is a significant 
decrease between IL-27 in male schizophrenic patients compare to healthy controls. However a significant increase was 
found between IL-13 schizophrenic patients when compare with healthy control. A non-significant difference was 
reported in male and female in IL-13 schizophrenic patients. 
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INTRODUCTION  
Schizophrenia is a chronic and the most complex mental disease with a prevalence of approximately 1% 
of the world population. The disease incidence in men begins in late adolescence or any time in life [1]. 
 It seems that cytokines abnormalities are involved in the pathogenesis of schizophrenia [2]. It has been 
hypothesized that schizophrenia may be accompanied by an activation of inflammatory response system, 
which could be related to the pathophysiology of the illness [3]. 
Immunological mechanisms have been proposed to be the underlying pathological factor for the disorder 
of the neurotransmitter systems. It has been shown that cytokines such as IL-1, IL-2, and IL-6 influence 
the dopaminergic and serotonergic neurotransmission [4]. 
Most cytokines which have been studied in schizophrenia more focus on cytokines such as interferon 
(IFN), interleukin-2, interleukin-6 and tumor necrosis factor (TNF) [5]. Increased levels of pro 
inflammatory cytokines such as IL-1, IL-6, IL-18 and tumor necrosis factor (TNF) have been reported in 
schizophrenic patients. Several studies have shown that serum levels of IL-12 and IFN- alpha decreased 
and IL-4 and IL-10 sera levels are increased in schizophrenia [6]. 
 But serum levels of inflammatory markers IL-27 and IL-13 in schizophrenic subjects have not been 
reported yet. IL-13 was first described in 1989 as the P600, a protein expressed by activated TH2 in 
mouse cells and was cloned in 1993(7-8). A cytokine gene cluster on chromosome 5 (5q31), encoded IL-
13 and also including the gene coding for IL-3, IL-4, IL-5, IL-9 [9]. The effects of IL-13 induces through two 
receptors consisting of IL-13R alpha 1 and IL-13R alpha2 on the cell surface which activate intracellular 
STAT6 and ERK 1/2 MAPK pathway [10].  
IL-27 is produced predominantly by macrophages and by endothelial cells [11]. The main role of IL-27 is 
induction of Th1-cell proliferation and inhibits Th-17cell differentiation by STAT1. IL-27 plays a role in 
the immune pathology of various diseases due to uncontrolled inflammatory response [12]. In addition  , 
IL-27 may prevent excessive inflammation in autoimmune diseases [13]. 
The aim of this study was to examine the serum levels of interleukin-27 (IL-27) and interleukin-13 (IL-
13) in patients with schizophrenia compare to healthy control subjects.  
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MATERIALS AND METHODS 
This study was carried out in 2013 on  Behravan psychiatric hospital for women and Iran psychiatric 
hospital for men in the city of Yasuj which was under supervision of state welfare organization of Yasuj, 
Iran. Control samples were carried out in Blood Transfusion Organization Yasuj. In the present study 38 
schizophrenic patients (21 men and 17 women) and 32 healthy control subjects (20 men and 12 women) 
was registerd. All patients were diagnosed in the basis of the structured clinical interview (DSM-IV) 
criteria for schizophrenia (American psychiatric association). Studied in patients under the supervision of 
a psychiatrist and schizophrenia symptoms in a questionnaire for each patient were recorded. 
 All members of the unit kg weight scale (Weighing scales made in Germany, capable of measuring up to 
150 kg, with a precision of /01Kg) and height of the stature in meters Standing was measured in units of 
cm. BMI was calculated. Blood samples were collected in vacationer EDTA tubes between 6 to 10 a.m. and 
serums were isolated by centrifugation at 2500 rpm in 10 minutes. Serum samples were immediately 
frozen and stored at -80 °C until assay. 
The serum concentrations of IL-27 and IL-13 were determined using sandwich ELISA kits (Ebioscience, 
USA), in accordance with the manufacturer’s instructions.Sensitivity to IL-27 and IL-13 9.5pg/ml and 
0.7pg/ml respectively. An automated micro plate reader (Biotek  , USA) set at 405 nm was used to 
measure the optical density. All laboratory procedures were done at the Laboratory Biochemistry from 
the University of Sistan and Baluchestan . 
Statistics analysis 
All results are expressed as mean ± standard deviation (SD). Statistical analysis was carried out by 
Nonparametric tests Mann-Whitney and Wilcoxon . For analysis of data  using Statistical Package for 
Social Sciences (SPSS) software version 13. Statistical significance was set at P < 0.05. 
 
RESULTS  
The participants of the present study were 38 patients, 21 males (55.3%) and 17 females (44.7%), who 
suffered from schizophrenia, and the control group were 32 healthy participants, 20 males (62.5%) and 
12 females (35.5%). The characteristics of the participants (age, smoking, and body mass index) are 
presented in Table 1. The age range of the participants is 21 to 62. The statistical results show that there 
is a significant difference between the experimental and control groups in the age range (p<.05). The 
obtained results of the table indicate that the rate of smoking among patients is more than control group 
and the non-parametric test of Mann-Whitney has shown that there is no significant difference between 
the patient participants and the control ones. 
 The body mass index has not a significant difference among the groups.Although the proportion of the 
body mass index in men of the control group is more than the rest of the groups, but a significant 
difference between the healthy and patient participants was founf. The age classification of the 
participants showed that most people are within the age range of 40-50. The patients within the age 
range of 40-50 have the most frequency, while the healthy people within the age range of 20-30 have 
prominent ratio. Generally, there was no significant difference between the healthy and patient groups 
from in age parameter. 
A significant increase in interleukin 13 level in patient group in male and female was reported compare to 
control groups (p<0.01) (Figure 1). 
The findings also show that there is a significant increase in the serum level of interleukin-27 of the 
female patient (227) compare to healthy (180) groups (p<.001).However , a significant decrease in serum 
level of interleukin-27 in patient males was seen (115) compare to control (282) (P,0.001)(Figure 2) . 
 

Table 1. Participant demographic in schizophrenic patients and healthy control 

Parameters 
Patient(n=38) Control (n=32) Sig. 
Female (17) Male (21) Female(12) Male(20)  

Age 42.06±9.397 41.10±10.73 35.17±11.296 33.85±9.78 0.041 
BMI 25.2±5.4 

 
24.19±3.41 24.5±2.35 26.45±3.1 0.261 

No Smoking 13 9 12 12  
Age  class 20-30 :  8 

30-40:   7 
40-50:   4 
50-65:  1 

20-30 :  4 
30-40:   3 
40-50:    4 
50-65:     1 
 

20-30 :  4 
30-40:   4 
40-50:    7 
50-65:     6 
 

20-30 :  1 
30-40:   5 
40-50:    7 
50-65:     4 

0.653 
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Table  2. Concentration of IL-13 and IL-27 on Schizophrenic patients and healthy control. 

Parameters 
Patient(n=38) Control (n=32) 
Female (17) Male (21) Female(12) Male(20) 

IL-13 
(pg/ml) 

5.2±5.1 3.63±2.51 2.05±.21 2.03±.144 

IL-27 
(pg/ml) 

227.45±250.25 
 

115.88±54.3 180.73±56.91 282.8±263.42 

 

 
Figure 1 Concentration of IL-13 in schizophrenic patients and healthy control 
FP= Female patient, MP = Male patient, FC= Female Control, MC= male Control 

 

 
Figure 2 .Concentration of IL-27 in schizophrenic patients and healthy control 
FP= Female patient, MP = Male patient, FC= Female Control, MC= male Control. 

 
DISCUSSION 
The main finding of present study was increased plasma levels of IL-13 in Schizophrenic patients in 
comparison with the healthy control group. IL-13 could control brain inflammation by inducing the death 
of LPS activated microglia in culture medium. 
In vivo IL-13 expressed in microglia might contribute to the degeneration of microglia, in inflammation 
disease. Some study demonstrated a significant increase in the levels of IL-13 in the brain cortex was 
reported.  IL-13 is expressed exclusively in activated microglia [14-15]. Several studies have shown that 
there is an imbalance between T helper 1 (Th1) cytokines and T helper 2 (Th2) cytokines in patients with 
schizophrenia.  
 IL-13 is a pleiotropic cytokine which could be essential in the regulation of the inflammatory and 
immune processes. It inhibits inflammatory cytokine synthesis and associate with IL-2 in regulating 
interferon-gamma production [14].Increase in IL-13 in present work in schizophrenia patient may be due 
to inflammatory cytokine synthesis. 
It is hypothesized that IL-13 may play a role in schizophrenia by suppressing overactive Th1 system.  
 IL-13 acts as a drug for the treatment of neurodegenerative diseases which associate with activation 
Microglial.In present study decrease of IL-13 serum concentration in schizophrenia confirmed of 
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suppressing overactive Th1 system. IL-27 plays key roles in the innate and adaptive immune systems. It 
may be produce proliferation on naïve T cells. 
L-27 is member of IL-12 cytokine family and it has property anti-inflammatory and pro inflammatory. IL-
27 is required for Initial differentiation of TH0 to TH1 cells and begins producing IL-12.  
The immunosuppressive effects of IL-27 depend on prevention of the development of Th17 cells and 
induction of IL-10 production. 
 IL-27 may prevent excessive inflammation in autoimmune diseases [13].In present study decrease of IL-
27 was reported in male patient who confirmed of inflammatory role of IL-27.According to some study 
IL27 significantly suppresses the inflammatory response induced by TH 1 cells, [16] and decreased 
production IFN-γ [17].  
 
CONCLUSION 
The results reveal that the level of interleukin-13 in males and females and in interleukin-27 only female’s 
patient is higher than the control. However in the level on interleukin-27 in males patients was low than 
control. 
 
ACKNOWLEDGEMENT 
This paper is a part of the thesis biochemistry Mr. Salar, Andarzi. The Author are grateful to Yasuj Medical 
Sciences University, Sistan and Baluchestan Medical Sciences University, Behravan Psychiatric Hospital 
for women and Iran Psychiatric hospital and Blood Transfusion Organization Yasuj for their support of 
this research study. 
 
REFERENCES 
1. Koyama A., Ito H., Nakanishi M., Sawamura K., Higuchi, T. (2008)Addition of antipsychotics to medication 

regimens during schizophrenic inpatient care. Psychiatry Clin. Neurosci. 62: 56–64 
2. Chi-Un P. ,Chong-Hyeon Y., Tae-Suk K., Jung-Jin K., Sung-Hwan P., Chang-Uk L., Soo-Jung L., Chul L.,In-Ho P. 

(2006) Antipsychotic treatment may alter T-helper (TH) 2 arm cytokines, Int. Immunopharmacology  ,666– 671 
3. Smith, .RS. ,( 1991) Is schizophrenia caused by excessive production of interleukin-2 and interleukin-2 receptors 

by gastrointestinal lymphocyte, Med Hypotheses, 34: 225–229 . 
4. Aloisi, F., Ria, F., Adorini, L., (2000) Regulation of T-cell responses by CNS antigen-presenting cells: different roles 

for microglia and astrocytes. Immune . Today 21, 141–147. 
5. Theodoropoulou, S., Spanakos, G., Baxevanis, CN., Economou, M., Gritzapis, AD., Papamichail, MP., et al. (2001) 

Cytokine serum levels, autologous mixed lymphocyte reaction and surface marker analysis in never medicated 
and chronically medicated schizophrenic patients. Schizophr Res,47:13 – 25. 

6. Arolt, V., Rothermundt, M., Wandinge,r KP., Kirchner, H. (2000) Decreased in vitro production of interferon-
gamma and interleukin-2 in whole blood of patients with schizophrenia during treatment. Mol Psychiatry, 5: 
150–158. 

7. Brown, KD., Zurawski, SM., Mosmann, TR., Zurawski ,G. (1989) A family of small inducible proteins secreted by 
leukocytes are members of a new superfamily that includes leukocyte and fibroblast-derived inflammatory 
agents, growth factors, and indicators of various activation processes. J Immunol,142: 679-87. 

8. McKenzie, AN., Culpepper, JA., Waal Malefyt, R., Briere, F., Punnonen, J., Aversa, G., et al. (1993)  Interleukin 13, a 
T-cell-derived cytokine that regulates human monocyte and B-cell function. Proc Natl Acad Sci  , 90:3735-9. 

9. Moy, FJ., Diblasio, E., Wilhelm, J., Powers, R. (2001) Solution structure of human IL-13 and implication for 
receptor binding. J. Mol. Biol. ,310:219-30. 

10. Lee, PJ., Zhang, X., Shan, P., Ma., B, Lee., CG., Homer, RJ., et al (2006 ) ERK1/2 mitogen activated protein kinase 
selectively mediates IL-13-induced lung inflammation and remodeling in vivo. J. Clin. Invest., 116:163-73. 

11. Pflanz, S., Hibbert, L., Mattson, J., Rosales, R., Vaisberg, E., Bazan, JF., et al. (2004) WSX-1 and glycoprotein 130 
constitute a signal-transducing receptor for IL-27. J Immunol, 172:2225-31. 

12. Ubeccel , A., Simone, B., Reto, C., Thomas, E., Hiroyuki, F., Enrique, G., Sven, K., Norbert, M., (2011) Interleukins, 
from 1 to 37, and interferon-g: Receptors, functions, and roles in diseases, American Academy of Allergy, Asthma 
& Immunology , 0091-6749 

13. Xu, M., Mizoguchi, I., Morishima, N., Chiba, Y., Mizuguchi, J., Yoshimoto, T. (2010) Regulation of antitumor 
immune responses by the IL-12 family cytokines,IL-12, IL-23, and IL-27. Clin. Dev. Immunol., 10:1155.  

14. Nagai, A., Nakagawa, E., Hatori, K., Choi, HB., McLarnon, JG., Lee ,MA., Kim, SU. (2001) Generation and 
Characterization of immortalized human microglial cell lines: expression of cytokines and chemokines.Neurobiol 
Dis., 8:1057–1068. 

15. Muller, N, Schwarz, M.J, Riedel, M, Scheppach, C, Sokullu, S, Ulmschneider, M ,Yolken, R. (2001) Are high titers of 
antibodies against cytomegalovirus in schizophrenia associated with better outcome to anti-inflammatory 
therapy,Symposium on the Neurovirology and Neuroimmunology of Schizophrenia and Bipolar Disorders, 
Bethesda, USA,  

16. Mojadadi M Sh , Ebtekar M, Golkar M, Khanahmad H.( 2012) Effect of interleukin –27 on recovery from 
experimental autoimmune encephalomyelitis in C57BL/6 mice,Feyz, Journal of Kashan Iran University of Medical 
Sciences July, 16( 3) :219-228. 

Shahraki  et al 



BEPLS Vol 2 [10] September 2013   45 | P a g e      ©2013 AE LS, India 

17. Fitzgerald, DC., Ciric, B., Touil ,T., Harle, H., Grammatikopolou, J., Sarma, JD., et al.( 2007)Suppressive effect of IL-
27 on encephalitogenic Th17 cells and the effector phase of experimental autoimmune encephalomyelitis. J. 
Immunol,179(5): 3268- 75. 

 
 
How to cite this article 
Ali Shahraki,  Salar Andarzi, Salah Hajinejad, Ali Mirzaei. Determination of Interleukin- 13 and Interleukin 27 on 
Schizophrenic Serums. Bull. Env. Pharmacol. Life Sci., Vol 2 (10) September  2013: 41-45 

 
  

Shahraki  et al 


