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The potential role of Th17 lymphocytes in patients with psoriasis*
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Abstract: Background:	Psoriasis	is	a	chronic	inflammatory	disorder,	characterized	by	increased	keratinocyte	proliferation	due	
to	abnormal	differentiation	of	basal	keratinocytes.	The	etiology	of	the	disease	is	unclear,	and	according	to	the	survey	results,	it	
is	hypothesized	that	a	combination	of	genetic	and	environmental	factors	prompts	an	abnormal	immune	response	in	patients	
with	psoriasis.	CD4+	Th	cells	play	a	multifaceted	role	in	both	immune	defense	and	pathogenesis	of	certain	diseases	such	as	
psoriasis.	Nonetheless,	the	exact	contribution	of	different	subpopulations	of	Th	cells	in	psoriasis	is	still	not	clear.	
oBjective:	The	aim	of	present	study	was	to	determine	the	mRNA	expression	level	of	RORC	as	potential	inducer	of	Th17	cell	
differentiation	and	expression	pattern	of	Th17-signature	cytokines	(IL-17A	and	IL-22).	
Methods:	 Twenty	 patients	 with	 psoriasis	 and	 twenty-one	 healthy	 subjects	 were	 included	 in	 the	 study.	 Peripheral	 blood	
mononuclear	cells	(PBMCs)	were	separated	and	expression	of	three	genes	were	determined	by	quantitative	real-time	reverse	
transcriptase	PCR	(qRT-PCR).	Plasma	levels	of	IL-17	and	IL-22	were	also	evaluated	by	ELISA.	
results:	RORC,	IL-17A	and	IL-22	gene	expression	was	significantly	higher	in	patients	with	psoriasis	compared	with	healthy	
controls	(P<0.05).	In	addition,	a	marked	increase	in	plasma	IL-17A	and	IL-22	levels	was	observed	in	patient	group	compared	
to	controls	(P<0.001).	
study liMitations: small number of patients.
conclusion: These data suggest that Th17 response may contribute to the pathogenesis of psoriasis. 
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INTRODUCTION
Psoriasis	is	a	chronic	inflammatory	disorder,	characterized	

by	increased	keratinocyte	proliferation	due	to	abnormal	differenti-
ation	of	basal	keratinocytes.	The	etiology	of	the disease	is	unclear,	
and	according	to	the	survey	results,	it	is	hypothesized	that	a	com-
bination of genetic and environmental factors prompts an abnormal 
immune response in patients with psoriasis.1 

Among	different	cellular	elements	of	the	immune	system,	T	
cells have received considerable attention because of their importance 
in disease pathogenesis. T lymphocytes are heterogeneous and con-
sist	of	distinct	populations	that	can	be	defined	depending	on	surface	
markers	and	effector	functions	(such	as	their	secreted	cytokine	profile	
and	cytotoxicity	or	cytoprotective	effects).	Moreover,	differentiation	

and function of each T cell subset are regulated by the activity and 
relative	expression	of	specific	transcription	factors.	These	differences	
provide	suitable	tools	for	identification	of	different	subsets	of	T	cells.2

Th17-cells	are	special	subpopulations	of	CD4+	T-cells	that	pro-
duce	proinflammatory	cytokines	such	as	IL-17A	and	IL-22	and	express	
lineage-specific	transcription	factor	RORC.	These	cells	play	a	key	role	in	
host	 defense	 against	 extracellular	 pathogens.	However,	 under	 certain	
circumstances,	they	have	also	been	implicated	in	the	pathogenesis	of	a	
variety	of	autoimmune	and	inflammatory	diseases	including	psoriasis.2,3 

Augmented	or	unbalanced	activation	of	T	 cells	with	 shift	
toward	Th17	 responses,	not	only	disturb	appropriate	 immune	 re-
sponses but also provide suitable conditions for the development 



of psoriasis. However,	there	is	no	consensus	in	the	literature	on	this	
issue.4-6  Hence, identification	of	molecular	mechanisms	that	control	
the	specification	and	differentiation	of	CD4+	T	cells	into	Th17	effec-
tor	cells	in	diseased	subjects	will	substantially	improve our insight 
into	disease	pathogenesis.	Therefore,	the	goal	of	this	research	was	to	
(1)	determine	RORC,	IL-17A,	and	IL-22	mRNA	expression	patterns	
in PBMCs of	patients	with	psoriasis	and	healthy	control	subjects,	(2)	
analyze	the	correlation	between	RORC	and	IL-17A/IL-22	to	under-
stand the potential role of this transcription factor in signaling for 
the	differentiation	of	Th17	lymphocytes,	and	(3)	to	assess	whether	
there	is	a	difference	in	cytokine	levels	(IL-17A	and	IL-22)	between	
healthy	subjects	and	patients	with	psoriasis.

METHODS
Sampling

Five milliliters of peripheral blood were collected from 
each	individual	in	EDTA-containing	tubes	and	processed	for	PBMC 
preparation using Ficoll density-gradient centrifugation (Pharma-
cia,	Uppsala,	Sweden).	The	obtained	blood	plasma	was	also	stored	
at -80°C until analysis. The study group comprised of 20 patients 
with	psoriasis	(14	women	and	6	men)	with	a	mean	age	of	36.25	years	
(range,	 17–74	 years).	 Newly	 diagnosed	 patients	who	 had	 not	 re-
ceived	previous	treatment	for	psoriasis	and	medication-free	subjects	
for	at	least	4	weeks	of	the	study	were	included	in	this	research	proj-
ect.	 Patients	 suffering	 from	 inflammatory/autoimmune	 disorders	
other	 than	 psoriasis	 were	 excluded.	 Twenty-one	 healthy	 subjects	
who had no history of psoriasis or other chronic and autoimmune 
diseases were enrolled in the study. They consisted of 8 men and 13 
women,	with	a	mean	age	of	36.86	years	 (range,	25–60	years).	The	
severity of psoriasis determined by the psoriasis area and severity 
index	(PASI)	for	each	patient.	The	mean	PASI	of	twenty	participants	
was 7.14±7.43 points.

Informed written consent has been completed on 100% of the 
cases recruited for this study. The study protocol was approved by the 
Ethical Committee of Tehran University of Medical Sciences and was 
in	accordance	with	the	principles	of	the	Declaration	of	Helsinki.	RNA	
isolation,	 cDNA	 synthesis	 and	 quantitative	 real-time	 polymerase	
chain	reaction	(qRT-PCR)	were	determined.

Total	RNA	was	extracted	from	PBMCs	using RNX-plus solu-
tion	(Sinaclon	BioScience	Co,	Tehran,	Iran)	according	to	manufactur-
er’s	instructions.	RNA	solution	has	been	qualified	by	measuring	ratio	
of	optical	density	(OD)	260/280	on	a	Nanodrop	spectrophotometer	
(Thermo	Scientific,	USA),	and	solutions	having	OD260/280	ratio	be-
low	1.6	were	discarded.	Each	RNA	sample	was	reverse	transcribed	by	
RevertAid	First	Strand	cDNA	Synthesis	Kit	(Thermo	Scientific,	USA)	
as	recommended	by	 the	manufacturer.	These	cDNAs	were	used	as	
a	 template	and	were	amplified	by	SYBR	Premix	EX	Taq	II	 (Takara,	
Japan)	on	a	RotorGene	6000	(Corbett	Life	Science,	Australia)	thermal	
cycler. The PCR was performed in a total volume of 10 μl containing 
5-μl	SYBR	Premix,	1-μl	cDNA,	0.5-μl	of	forward	and	reverse	primers,	
and 3-μl	double	distilled	water.	The	amplification	took	place	in	a	two-
step PCR and thermal cycling conditions consisted of an initial dena-
turation	step	for	2	min	at	95ºC	followed	by	38-45	cycles	of	5	s	at	95°C	
(denaturation)	and	final	step	of	20s	at	62ºC	for	RORC,	45s	at	57ºC	for	
IL-17A,	45s	at	60ºC	for	IL-22,	and	20s	at	63ºC	for	β-actin.

PCR primers pairs were designed by using OLIGO software 
(National	 Biosciences)	 and	purchased	 from	Gene	 fanavaran	 (Teh-
ran,	Iran).	The	specific	sequences	of	primers	used	in	this	study	are	
shown in table 1.

Relative	quantities	for	all	samples	were	normalized	to	their	
corresponding β-actin	 levels.	The	cycle	 threshold(Ct)	method	was	
used	to	determine	the	amplification	of	the	genes	relative	to	β-actin 
as endogenous control. The Ct levels are inversely proportional to 
the	abundance	of	a	target	mRNA	in	the	samples.	Therefore,	lower	Ct	
levels	reveal	elevated	amounts	of	mRNA,	whereas	higher	Ct	levels	
indicate	decreased	amounts	of	mRNA.

Cytokines assay

The	 levels	of	 IL-17A	and	 IL-22	were	determined	using	an	
enzyme-linked	 immunosorbent	 assay	 method	 according	 to	 the	
manufacturer’s	instructions	(Bender	Med	Systems,	San	Diego,	Cal-
ifornia,	USA).

Statistical Analysis

Statistical comparison between groups was performed by 
the	T-tests	or	Pearson	 test,	using	 the	Statistical	Package	 for	Social	
Sciences	(SPSS),	version	22.0	(SPSS,	Inc.,	Chicago,	IL).	The	level	of	
significance	was	set	at	P	<	0.05.	Results	are	expressed	as	means	±	SD.

RESULTS
The expression of RORC, IL-17A and IL-22 in patients 

with psoriasis and healthy subjects

As	 shown	 in	figure	 1,	RORC	 expression	was	 significantly	
increased	in	patients	(6.32	±	1.56),	as	compared	to	healthy	controls	
(7.98	±	1.78)	(P	=	0.003).	The	mean	expression	levels	of	IL-17A	were	
also	significantly	higher	(P	=	0.015)	in	patients	(13.07	±	3.73)	than	in	
controls	 (16.07±3.80)	 (Figure	 2).	 Similar	 results	were	 observed	 for	
mRNA	expression	of	IL-22	in	psoriatic	patients	(14.76±2.47)	in	com-
parison	with	the	control	group	(16.77	±	2.05)	(P	=	0.007)	(Figure	3).	

Alterations in plasma inflammatory cytokines of patients 

with psoriasis

The	cytokines	examined	in	the	present	study	were	detect-
ed	in	plasma	samples	of	all	patients	and	controls.	Both	IL-17A	(P	=	
0.043)	and	IL-22	(P	=	0.001)	concentrations	were	significantly	higher	
in	psoriatic	patients	than	in	healthy	controls	(Figure	4).

Correlation analysis

The	mRNA	expression	of	RORC	correlated	positively	with	
mRNA	 expression	 of	 IL-17A	 (r	 =	 0.465,	 P	 =	 0.04)	 and	 IL-22	 (r	 =	
0.507,	P	=	0.02).	Statistical	analysis	indicated	that	in	patients,	IL-17A	
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Table 1: Primer sequences for the real-time quantitative PCR

RORC F:	5’AGGAAGTCCATGTGGGAG3´
R:	5’AGCACAATCTGGTCATTCTGG3´

IL-17 F:	5’CTCATTGGTGTCACTGCT3´
R:	5’CGGTTGTAGTAATCTGAGG3´

IL-22 F:	5’TGCTGTTCCCTCAATCTG3´
R:	5’TGTGCTTAGCCTGTTGCTG3´

β-actin F:	5’AGACGCAGGATGGCATGGG3´
R:	5’GAGACCTTCAACACCCCAGCC3´

F,	forward	primer,	R,	reverse	primer
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mRNA	level	was	significantly	correlated	with	IL-22	mRNA	level	(r	
=	0.445,	P	=	0.04).	There	was	also	good	correlation	between	IL-17A	
and	 IL-22	mRNA	expression	 and	plasma	 IL-17A	 and	 IL-22	 secre-
tion	respectively	(P	<0.001).	There	was	no	correlation	between	the	
above-mentioned	parameters	and	severity	of	disease	(P	>0.05).

DISCUSSION
Psoriasis has been described by hyperproliferation and ab-

errant	differentiation	of	keratinocytes.	Although	 the	exact	mecha-
nism(s)	of	psoriasis	is	still	unknown,	it	is	assumed	that	T	cells	play	
a dominant pathogenic role in the initiation and persistence of 
disease. Numerous lines of evidence suggest that activated T cells 
are the primary components in the pathogenesis of psoriasis. The 
implication of T cells in the process of disease development is sup-
ported by various observations such as elevated levels of activated 
T	lymphocytes	in	blood	and	skin	lesions	of	patients	with	psoriasis.7,8 
Moreover,	it	was	indicated	that	CD4+	T	cells	from	psoriatic	patients	
can transfer the same disease to experimental animals.9	CD4+	T	cells	
have a critical role in adaptive immunity and belong to a diverse set 
of subpopulations with particular functions and molecular pheno-
types.	Different	 subsets	of	T	 cells	originate	 from	a	non-polarized,	
naïve	T	 cells	with	 stem	cell-like	properties.	Naïve	T	 cells	 can	dif-
ferentiate into all different types of effector and memory cells upon 
T	 cell	 priming.	 For	many	 years,	 psoriasis	was	 regarded	 as	 a	 Th1	
cell-mediated	disease,	however,	it	is	now	obvious	that	a	specific	IL-
17	and	IL-22-producing	CD4+	T	cell	subset	contribute	to	the	patho-
genesis	of	this	important	skin	disease.	The	significance	of	Th17	cells	
in psoriasis comes from clinical and experimental studies.2,10

Therefore,	 the	 first	 step	 of	 this	 survey	 was	 conducted	 to	
compare	 the	expression	pattern	of	Th17-specific	 transcription	 fac-
tor	RORC	in	PBMCs	of	patients	with	psoriasis	and	control	subjects.	
Our	results	indicated	a	considerable	increase	in	RORC	mRNA	level	
in PBMCs of patients compared to healthy controls and are con-
sistent with earlier studies showing elevated expression of RORC 
transcripts in peripheral blood of patients with psoriatic arthritis.11 
Increased	 transcript	 level	 of	 RORC	was	 also	 encountered	 in	 skin	
lesions	of	psoriatic	patients	when	compared	with	uninvolved	skin	
and	healthy	 control	 skin.12	 Therefore,	 gene	 expression	 changes	 of	
RORC	mRNA	may	be	implicated	in	the	pathogenesis	of	psoriasis.

In	another	part	of	this	study,	the	expression	levels	of	IL-17A	
and	IL-22	were	analyzed.	Moreover,	the	plasma	levels	of	these	cyto-
kines	were	measured	by	ELISA.	Our	attention	was	focused	on	these	
cytokines	because	of	their	importance	as	a	major	cytokine	product	
of	Th17	cells.	Furthermore,	altered	production	of	these	cytokines	are	
thought to play a critical role in pathogenic host immune responses.
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FIgure 1:	mRNA	expression	levels	for	RORC in patients and control 
subjects.	β-acttin was used as the internal control. Please note that 
a higher DCt value corresponds to a comparably lower expression 
level

FIgure 4:	Plasma	cytokine	levels	of	psoriasis	patients	and	controls

FIgure 2:	mRNA	expression	levels	for	IL-17A	in	patients	and	control	
subjects.	β-action was used as the internal control. Please note that 
a higher DCt value corresponds to a comparably lower expression 
level

FIgure 3:	mRNA	expression	for	IL-22	in	patients	and	control	subjects.	
β-action was used as the internal control. Please note that a higher 
DCt value corresponds to a comparably lower expression level
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Our	results	indicated	a	major	increase	of	IL-17A	and	IL-22	
mRNA	level	in	patients	compared	with	healthy	controls	(P	<0.05).	
A	similar	pattern	was	also	observed	for	the	protein	levels	of	these	
cytokines.

Moreover,	 the	 level	 of	 RORC	was	 significantly	 correlated	
with	IL-17A	(r	=	0.465,	P	=	0.04)	and	IL-22	(r	=	0.507,	P	=	0.02)	mRNA	
expression.	IL-17A	and	IL-22	mRNA	expressions	were	also	signifi-
cantly	correlated	with	plasma	IL-17A	(r	=	0.983;	P	<	0.001)	and	IL-22	
(r	=	0.835;	P	<	0.001)	secretion	respectively.	These	data	are	in	good	
agreement with earlier studies indicating increased expression of 
IL-17A	and	IL-22	transcripts	in	patients	with	psoriasis.	For	instance,	
Lowes et al.	found	increased	expression	of	IL-17	and	IL-22	mRNA	
in	skin	lesions	of	patients	with	psoriasis	compared	to	non-lesional	
skin.13	 In	 another	 study,	Roh	 et al.	 found	 a	 significant	 increase	 in	
expression	levels	of	IL-17A	and	IL-22	in	the	lesions	of	psoriasis	pa-
tients compared to healthy controls.14

Although	the	results	of	present	study	demonstrate	significant	
differences between the patients and controls groups in the mean con-
centrations	of	plasma	IL-17	and	 IL-22,	 there	 is	no	consensus	 in	 the	
literature	regarding	the	patterns	of	the	above-mentioned	cytokines	in	
psoriasis.	For	instance,	Arican	et	al.	found	no	significant	differences	
in the plasma levels of IL-17 between the patient and control groups.5 
Similar results were also observed concerning IL-22 levels in the plas-
ma	of	patients	with	psoriasis,	compared	to	those	of	healthy	controls.14 
These	differences	may	be	related	to	different	factors,	including	treat-
ment,	various	clinical	subtypes	of	disease,	and	disease	severity.15,16 

A	 correlation	 analysis	 between	 psoriasis	 severity	 (PASI	

score)	and	assessed	variables	 revealed	no	 significant	positive	 cor-
relation	between	PASI	and	any	of	the	measured	parameters.	In	the	
literature,	 there	are	studies	confirming	no	correlation	between	 IL-
17A,	IL-22	mRNA	and	protein	levels	with	PASI,	and	others	stating	
the opposite.

For	 instance,	 Lowes	 et al. indicated a positive correlation 
between	IL-17	and	IL-22	mRNA	and	disease	activity	in	the	skin	le-
sions of patients with psoriasis.13	In	another	study,	Takahashi	et al. 
indicated a positive correlation between the serum IL-17 levels and 
PASI.15	In	separate	studies,	a	significant	positive	correlation	was	also	
observed	between	the	serum	IL-22	concentration	and	PASI	or	dis-
ease severity.17-19

These	results	are	contrary	to	the	findings	of	de	Oliveira	et al. 
who	can	not	show	any	correlation	between	serum	levels	of	IL-17A	
and IL-22 and disease activity.20 These controversies may be related 
to	different	 factors	 such	as	heterogeneity	of	 the	 inclusion	 criteria,	
study	population,	different	 types	of	psoriasis,	 and	different	mean	
value	of	PASI	in	evaluated	patients.20,21

CONCLUSION 

The	results	obtained	in	the	present	study	confirm	again	the	
complex nature of the immunological changes in psoriasis. These 
data also indicate that Th17 cells and their products may play a role 
in	the	pathogenesis	of	this	important	skin	disease.	For	this	reason,	
further studies should be performed regarding the precise role and 
mechanism of action of these cells in the initiation and promotion 
of disease. q
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