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Abstract
Psoriasis is a T cell mediated inflammatory skin disease. Complex network of cytokine induces and maintain 

the psoriatic lesion. Study was performed to evaluate the correlation between the level of TNF- α and IL-6, in the 
psoriasis patients with HLA-Cw6. Cytokine levels were assayed by sandwich ELISA and HLA-Cw6 typing was done by 
microcytoxicity method. Serum TNF-α and IL-6 were significantly (p=<0.001 in both) expressed in psoriasis patients. 
TNF-α had significant positive correlation with IL-6 (p=0.56, p=<0.001). We can conclude that TNF-α and IL-6 are 
found elevated in serum in psoriasis patients, compared to the control group. Proinflammatory cytokine such as TNF-α 
and IL-6 may cause inflammatory changes in microenvironment of psoriasis lesion. Gender of patient and age on onset 
of disease does not influence the expression of these cytokine in psoriasis cases. Results suggest that HLA- Cw6 did 
not influence these cytokines secretion. 
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Introduction
Psoriasis is characterized by two primary events hyper proliferation 

of keratinocyte and inflammatory dermal infiltration of mononuclear 
cells [1]. Previous studies had confirmed that altered T cells regulation 
along with complex network of cytokines are the main factors for 
induction and maintenance of various pathological stages of psoriasis 
[2-4]. Studies also demonstrated that proinflammatory cytokines TNF-α 
and IL-6 were markedly increased in the serum of psoriasis patients [5-
9]. HLA antigen positive and negative individual differ in their ability to 
produce cytokines [10,11] or cytokines induce the expression of HLA 
antigen [12]. So present study was performed to evaluate correlation 
between the level of TNF- α and IL-6, in the psoriasis patients with 
HLA-Cw6.

Methods and Methods
In total of 60 psoriasis patients and 60 healthy controls were 

enrolled in this study. Neither patients nor control had present or past 
history of any skin disease or systemic or present history of infectious 
disease. Psoriasis patients who had not received any prior local or 
systemic treatment within three months were included in the study and 
were in active state of their disease. 

About 5 ml of venous blood sample were collected from patients 
and controls in plain sterilized vials and 5 ml in heparinized vial for 
HLA-Cw6 typing. Serum sample was stored at -70°C until processed. 
Serum TNF-α and IL-6 were assayed using sandwich ELISA of 
Beckman Coulter, France. Typing for HLA-Cw6 antigen was performed 
by microcytotoxicity method of Terasaki and McCleland as described 
in detail by Mehra [13]. Antisera used for HLA-Cw6 typing was of BAG 
Company, Germany. The study was approved by ethical committee 
of the institution and informed consent was taken from all patients 
enrolled in the study.

Statistical Analysis
All data was analyzed using SPSS 14.0 (SPSS Inc., Chicago, IL, 

USA) computer statistics programme. Values were given as mean ± 
Standard deviation (SD). Student t test used to compare mean, Pearson 
Chi-square used for comparing frequency and Pearson correlation was 
used to analysis of correlation. p values less than 0.05 were considered 
significant.

Results
A total of 120 subjects were enrolled in the study comprise of 60 

psoriasis patients (median age 35 years) and 60 controls (median age 28 
years). In patient group 35 males and 25 females were included and in 
control group 37 males and 23 females were included. Disease duration 
ranged from 0.5-30 years with the mean of 6.37 ± 6.35 years and age of 
onset ranged from 4- 69 years with the mean age of 30.48 ± 9.03 years. 
HLA-Cw6 was found positive in 20 cases (33.3%) of psoriasis while 
only six cases (10.0%) in control group. HLA-Cw6 was significantly 
expressed in patients with psoriasis as compared to control group with 
p value 0.002.

In controls mean value of serum TNF-α was 7.58±4.19 pg/ml (range 
2-15 pg/ml) while in psoriasis TNF-α was markedly increased (29.73 ±
17.31 pg/ml, range 9-74 pg/ml). Rise of TNF-α was highly significant
(p<0.001). Similarly serum IL-6 was markedly raised in psoriasis (36.88 
± 26.61 pg/ml, range 5-98 pg/ml) as compared to healthy control (5.56 ± 
2.29 pg/ml, range 2-11 pg/ml) which was statically significant (Figures
1 and 2). In patients univariate analysis showed that serum TNF-α
correlated significantly with IL-6 (r=0.26, p=0.024). HLA Cw6 showed
positive correlation with family history (r=0.35, p=0.003) suggesting
that HLA Cw6 was expressed in patients with positive family history
psoriasis. No correlation was found among the cytokines and HLA Cw6 
(Tables 1 and 2).

Discussion
Cytokines are essential for various pathological changes in 

the development of psoriasis. Cytokines form a complex and 
multidimensional network in psoriasis pathobiology, none of which 
alone can be considered to involve in disease causative mechanism [2]. 
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They influence keratinocyte proliferation, induce neutrophil and T cell 
chemotaxis, keep T cells in type 1 differentiation, enhance angiogenesis 
and upregulate adhesion molecules on endothelial cells, and stimulate 
the release of other chemokines. We found IL-6 and TNF-α to be 
elevated in our patient’s group than in control group. Elevated serum 
levels of these cytokines were reported by most of the investigators [14-
17]. TNF-α is produced by Langerhans cells, macrophages, monocytes, 
T cells and keratinocytes [18]. TNF-α is a proinflammatory cytokine 
and increases proliferation of keretinocytes [19]. TNF-α also induces 

keratinocyte to produce IL-1, IL-6, IL-8 and adhesion molecules 
[6,20-22] all of which have proinflammatory properties. Autoantibody 
against TNF-α had also been reported in psoriasis patients [2]. Anti 
TNF-α therapy causes regression of the psoriatic lesions [4,19,23]. 
IL-6 is another proinflammatory cytokine which was included in our 
study. It is produced by keratinocytes, fibroblasts, endothelial cells and 
Th2 cells [24]. IL-6 is a major mediator of the host response to injury 
and infection. Some investigators reported that IL-6 enhances the 
activation, proliferation and chemotaxis of T lymphocytes in dermal 
infiltrate and also enhances proliferation and activation of B cells 
and macrophages [2,24]. Psoriatic keratinocyte are more sensitive to 
the growth-promoting effect of IL-6 than normal ones [2]. Increased 
level of IL-6 was also reported in psoriatic skin lesions [25,26]. It is 
speculated that the koebner phenomenon is likely to result from the 
increased activity of IL-6 and its receptor in psoriasis [27]. Antipsoriatic 
therapy including phottherapy, systemic and tropical steroid reduced 
the increased level of IL-6 [1,25]. Elevated levels of TNF-α and IL-6 in 
psoriasis patients supports that they may cause inflammatory changes 
in microenvironment of psortiatic lesions and anti TNF therapy as well 
as anti-IL-6 therapy may be useful for treatment of psoriasis along with 
other drugs. TNF-α and IL-6 were positively correlated to each other 
suggesting that they influence the secretion of each other in psoriasis. 
Our results showed that TNF-α and IL-6 did not correlate with age of 
onset of psoriasis, gender, family history and HLA-Cw6. Our study for 
the first time correlated these parameters with cytokines in patients 
with psoriasis. Our results suggested that secretion of these cytokines 
are not age or gender biased. Association of HLA-Cw6 with psoriasis is 
well established. HLA-Cw6 expressing cells might affect the cytokine 
milieu in psoriasis and constitute an immune pathway important in 
psoriasis pathogenesis [28]. No correlation was found between elevated 
TNF-α and IL-6 with HLA-Cw6 antigen in our study suggests that 
HLA-Cw6 did not influence these cytokines secretion. Thus our study 
concludes that HLA-Cw6 may not influence the level of TNF-α and 
IL-6 in psoriasis patients. There may be some other factor(s) which 
elevation of these cytokines in psoriasis patients [29].
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Figure 1: Showing serum TNF-α level in psoriasis patients and controls. Mean of 
TNF-α in psoriasis group and mean of TNF-α in control group.

Figure 2: Showing serum IL-6 level in psoriasis patients and controls. Mean of 
TNF-α in psoriasis group and mean of TNF-α in control group.

Cytokine Group Range 
(pg/ml)

Mean ± SD 
(pg/ml) p

CI (95%)
Lower       Higher

TNF-α
Psoriasis 9-74 29.75 ± 17.31

<0.001* 16.96 26.07
Control 2-15 7.58 ± 4.19

IL-6
Psoriasis 5-98 36.88 ± 26.61 <0.001* 24.50

38.15
Control 2-11 5.56 ± 2.29

*- significant (p <0.05)

Table 1: Serum level of TNF-α and IL-6 in patients of psoriasis and controls.

TNF α IL- 6 HLA- 
Cw6

Age of 
onset Gender Family 

History

TNF α
r 1 0.26 -0.41 0.05 -0.01 -0.03
p 0.024* 0.377 0.362 0.467 0.399

IL- 6
r 1 0.11 -0.184 -0.23 -0.14
p 0.211 0.080 0.042 0.144

HLA- 
Cw6

r 1 0.05 0.10 0.35
p 0.356 0.234 0.003*

Age of 
onset

r 1 -0.004 0.09
p 0.489 0.247

Gender r 1 0.015
p 0.467

*- significant (p <0.05)

Table 2: Correlation of cytokines with HLA-Cw6, age of onset, gender and family 
history.

http://www.ncbi.nlm.nih.gov/pubmed/9248618
http://www.ncbi.nlm.nih.gov/pubmed/9248618
http://www.ncbi.nlm.nih.gov/pubmed/9248618
http://www.ncbi.nlm.nih.gov/pubmed/9248618
http://www.ncbi.nlm.nih.gov/pubmed/9248618
http://onlinelibrary.wiley.com/doi/10.1046/j.1365-4362.1999.00622.x/abstract;jsessionid=2A6C29589A1FE43A4BE81170C96DF8AD.f01t03?userIsAuthenticated=false&deniedAccessCustomisedMessage=
http://onlinelibrary.wiley.com/doi/10.1046/j.1365-4362.1999.00622.x/abstract;jsessionid=2A6C29589A1FE43A4BE81170C96DF8AD.f01t03?userIsAuthenticated=false&deniedAccessCustomisedMessage=
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1766865/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1766865/
http://www.ncbi.nlm.nih.gov/pubmed/12894125
http://www.ncbi.nlm.nih.gov/pubmed/12894125
http://www.ncbi.nlm.nih.gov/pubmed/15948970
http://www.ncbi.nlm.nih.gov/pubmed/15948970
http://www.ncbi.nlm.nih.gov/pubmed/17314973
http://www.ncbi.nlm.nih.gov/pubmed/17314973
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC420513/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC420513/
http://www.ncbi.nlm.nih.gov/pubmed/2258628
http://www.ncbi.nlm.nih.gov/pubmed/2258628
http://www.ncbi.nlm.nih.gov/pubmed/9740350
http://www.ncbi.nlm.nih.gov/pubmed/9740350
http://www.ncbi.nlm.nih.gov/pubmed/9740350
http://www.ncbi.nlm.nih.gov/pubmed/23293357
http://www.ncbi.nlm.nih.gov/pubmed/23293357
http://www.ncbi.nlm.nih.gov/pubmed/23293357


Volume 4 • Issue 1 • 1000133Transcriptomics
ISSN: 2329-8936 TOA, an open access journal

Citation: Singh S, Sonkar GK, Singh S, Singh U (2016) Increased Serum Levels of TNF-Α and IL-6 are not Related to HLA-Cw6 in Psoriasis Patients 
Correlation of Cytokine with HLA Cw6. Transcriptomics 4: 133. doi:10.4172/2329-8936.1000133

Page 3 of 3

11. Johnson DR (2003) Locus-specific constitutive and cytokine-induced HLA class 
I gene expression. J Immunol 170: 1894-1902.

12. Mehra NK (1989) Basic Methods in HLA-DNA Technology. Technical Manual 
Published During the DBT Sponsored Training Workshop on HLA-DNA 
Technology. New Delhi: Sagar Publishers

13. Arican O, Aral M, Sasmaz S, Ciragil P (2005) SerumLevels of TNF-alpha, IFN-
gamma, IL-6, IL-8, IL-12, IL-17 and IL-18 in Patients with Active Psoriasis and 
Correlation with Disease Severity. Mediators Inflamm 2005: 273-279.

14. Jacob SE, Nassiri M, Kerdel FA, Vincek V (2003) Simultaneous measurement 
of multiple Th1 and Th2 serum cytokines in psoriasis and correlation with 
disease severity. Mediators Inflamm 12: 309-313.

15. Pietrzak A, Kozioł-Montewka M, Lecewicz-Toruń B, Krasowska D (2000) Is 
there any correlation between the total number of neutrophils in plasma and 
concentration of interleukin-8 in psoriatic patients? Med Sci Monit 6: 867-870. 

16. Szepietowski JC, Bielicka E, Nockowski P, Noworolska A, Wasik F (2000) 
Increased interleukin-7 levels in the sera of psoriatic patients: lack of correlations 
with interleukin-6 levels and disease intensity. Clin Exp Dermatol 25: 643-647.

17. Krueger JG (2002) The immunologic basis for the treatment of psoriasis with 
new biologic agents. J Am Acad Dermatol 46: 1-23.

18. Pillai S, Bikle DD, Eessalu TE, Aggarwal BB, Elias PM (1989) Binding and 
biological effects of tumor necrosis factor alpha on cultured human neonatal 
foreskin keratinocytes. J Clin Invest 83: 816-821.

19. Cesare DC, Meglio PD, Nestle FO (2009) The IL-23/ Th 17 Axis in the 
Immunopathogenesis of Psoriasis. J Invest Dermatol 129: 1339-1350.

20. Grossman RM, Krueger J, Yourish D, Granelli-Piperno A, Murphy DP, et al. 
(1989) Interleukin 6 is expressed in high levels in psoriatic skin and stimulates 

proliferation of cultured human keratinocytes. Proc Natl Acad Sci USA 86: 
6367-6371.

21. Makhatadze NJ (1998) Tumor necrosis factor locus: genetic organisation and 
biological implications. Hum Immunol 59: 571-579

22. Ware CF (2003) The TNF superfamily. Cytokine Growth Factor Rev 14: 181-
184.

23. Chaudhari U, Romano P, Mulcahy L, Dooley L, Baker D, et al. (2001) Efficacy 
and safety of infliximab monotherapy for plaque-type psoriasis: a randomised 
trial. Lancet 357: 1842-1847

24. Nickoloff BJ (1991) The cytokine network in psoriasis. Arch Dermatol 127: 871-
884.

25. Bonifati C, Solmone M, Trento E, Pietravalle M, Fazio M, et al. (1994) Serum 
interleukine-6 levels as an early marker of therapeutic response to UVB 
radiation and topical staroids in psoriatic patients. Int J Clin Lab Res 24: 122-
123.

26. Mizutani H, Ohmoto Y, Mizutani T, Murata M, Shimizu M (1997) Role of 
increased production of monocytes TNF-α, IL-1 β and IL-6 in psoriasis: relation 
to focal infection, disease activity and responses to treatments. J Dermatol Sci 
14: 145-153.

27. Toruniowa B, Krasowska D, Koziol M, Ksiazek A, Pietrzak A (1995) Serum 
levels of IL-6 in mycosis fungoides, psoriasis and lichen planus. Ann N Y Acad 
Sci 762: 432-434.

28. Mak R, Hundhausen C, Botti E, Laggner U, Grys K, et al. (2010) Demonstration 
of novel innate immune cells in psoriasis. J Transl Med 8: 18.

29. Murphy M, Philip K, Grant- Kels JM (2007) Histopathologic spectrum of 
psoriasis. Clin Dermatol 25: 524-528.

http://www.ncbi.nlm.nih.gov/pubmed/12574356
http://www.ncbi.nlm.nih.gov/pubmed/12574356
http://www.ncbi.nlm.nih.gov/pubmed/16258194
http://www.ncbi.nlm.nih.gov/pubmed/16258194
http://www.ncbi.nlm.nih.gov/pubmed/16258194
http://www.ncbi.nlm.nih.gov/pubmed/14760939
http://www.ncbi.nlm.nih.gov/pubmed/14760939
http://www.ncbi.nlm.nih.gov/pubmed/14760939
http://www.ncbi.nlm.nih.gov/pubmed/11208423
http://www.ncbi.nlm.nih.gov/pubmed/11208423
http://www.ncbi.nlm.nih.gov/pubmed/11208423
http://www.ncbi.nlm.nih.gov/pubmed/11167981
http://www.ncbi.nlm.nih.gov/pubmed/11167981
http://www.ncbi.nlm.nih.gov/pubmed/11167981
http://www.ncbi.nlm.nih.gov/pubmed/11756941
http://www.ncbi.nlm.nih.gov/pubmed/11756941
http://www.ncbi.nlm.nih.gov/pubmed/2466051
http://www.ncbi.nlm.nih.gov/pubmed/2466051
http://www.ncbi.nlm.nih.gov/pubmed/2466051
http://www.ncbi.nlm.nih.gov/pubmed/19322214
http://www.ncbi.nlm.nih.gov/pubmed/19322214
http://www.ncbi.nlm.nih.gov/pubmed/2474833
http://www.ncbi.nlm.nih.gov/pubmed/2474833
http://www.ncbi.nlm.nih.gov/pubmed/2474833
http://www.ncbi.nlm.nih.gov/pubmed/2474833
http://www.ncbi.nlm.nih.gov/pubmed/9757913
http://www.ncbi.nlm.nih.gov/pubmed/9757913
http://www.ncbi.nlm.nih.gov/pubmed/12787557
http://www.ncbi.nlm.nih.gov/pubmed/12787557
http://www.ncbi.nlm.nih.gov/pubmed/11410193
http://www.ncbi.nlm.nih.gov/pubmed/11410193
http://www.ncbi.nlm.nih.gov/pubmed/11410193
http://www.ncbi.nlm.nih.gov/pubmed/2036036
http://www.ncbi.nlm.nih.gov/pubmed/2036036
http://www.ncbi.nlm.nih.gov/pubmed/7919430
http://www.ncbi.nlm.nih.gov/pubmed/7919430
http://www.ncbi.nlm.nih.gov/pubmed/7919430
http://www.ncbi.nlm.nih.gov/pubmed/7919430
http://www.ncbi.nlm.nih.gov/pubmed/9039978
http://www.ncbi.nlm.nih.gov/pubmed/9039978
http://www.ncbi.nlm.nih.gov/pubmed/9039978
http://www.ncbi.nlm.nih.gov/pubmed/9039978
http://www.ncbi.nlm.nih.gov/pubmed/7668549
http://www.ncbi.nlm.nih.gov/pubmed/7668549
http://www.ncbi.nlm.nih.gov/pubmed/7668549
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3007760/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3007760/
http://www.ncbi.nlm.nih.gov/pubmed/18021888
http://www.ncbi.nlm.nih.gov/pubmed/18021888

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Methods and Methods
	Statistical Analysis
	Results
	Discussion
	Figure 1
	Figure 2
	Table 1
	Table 2
	References

