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SUMMARY Current knowledge of the immunopathogenesis of psoriasis 
vulgaris is based on the crucial role of CD4 and CD8 lymphocytes. Also, 
the connection of activated lymphocytes with macrophages, especially 
dendritic cells and plasmacytoid dendritic cells, is considered to be sig-
nificant. In the present study, the expression of CD4+ lymphocytes as 
well as CD8+ lymphocytes (P<0.001) and macrophages (P<0.001) was 
found to be significantly increased in lesional skin epidermis and der-
mis in psoriasis vulgaris patients as compared with healthy skin. These 
findings suggested a cascade or chain reaction with cells and cytokines 
playing an important role to be involved in the immunopathogenesis of 
psoriasis vulgaris.
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INTRODUCTION
 T lymphocytes have an important role in epi-
dermal alteration, angiogenesis and inflammation 
(1-4). On comparison of non-lesional and lesional 
skin, an increased number of T cells are found in 
both epidermis and dermis of lesional skin. Im-
munohistochemical studies have shown the ex-
pression of CD8+ cytotoxic lymphocytes to be 
increased in the epidermis, and the expression of 
CD4+ helper lymphocytes in the dermis of psoria-
sis vulgaris (PV) skin. These cells are responsible 
for the production and secretion of interferon gam-

ma (IFN-g), tumor necrosis factor alpha (TNF-α) 
and many other cytokines (5-7). CD3+ and CD8+ 
lymphocytes can express chemokine receptors 
like CXCR3 (8), and adhesion molecules such as 
integrin alfaEBeta7. Activated macrophages pro-
duce TNF-α. IFN-g and TNF-α stimulate keratino-
cytes for the production of inflammatory cytokines. 
The aim of this study was to clarify the role of each 
cell type, CD4 and CD8 cells, and macrophages in 
the pathogenesis of PV.
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MATERIAL AND METHODS 
 A total of 100 paraffin embedded specimens, 50 
obtained from lesional skin of PV patients and 50 
from normal skin of healthy volunteers as a control 
group were analyzed by immunohistochemistry. 
Immunohistochemistry was performed with CD4 
and CD8 monoclonal antibodies for lymphocytes 
and CD68 antibody for macrophages. For visual-
ization of immunohistochemical staining, LSAB+ 
(labeled streptavidin biotin method) was employed 
for CD4 and CD8 lymphocytes and Envision 
K5007 for macrophages. The number of each cell 
type was determined by counting the number in 
each specimen in ten fields (magnification, X400), 
followed by determination of the mean number of 
positive cells.
 Patients included in the study had a chronic 
stationary form of PV and did not use any local or 
systemic treatment for at least two weeks. Patients 
with erythrodermic and arthropathic form or with 
pustular psoriasis were excluded from the study. 
Statistical analysis was done by use of Student’s 
t-test and variance analysis test. 

RESULTS
 The present study compared the expression of 
CD4 and CD8 cells in the lesional skin epidermis 
and dermis of PV patients and in healthy skin (con-
trol group). Study results are presented in Tables 
1, 2 and 3.
 The expression of CD4+ lymphocytes in le-
sional skin epidermis and dermis of PV patients 
was significantly increased as compared with the 
expression in healthy skin of control group sub-
jects (P<0.001) (Table 1). Also, the expression of 
CD8+ lymphocytes in lesional skin epidermis and 
dermis of PV patients was significantly greater as 
compared with the expression in healthy skin of 
control group subjects (P<0.001) (Table 2).
 The expression of macrophages (CD68+ cells) 
in lesional skin epidermis and dermis of PV pa-
tients and in healthy skin of control subjects is 

shown in Table 3. The number of macrophages 
was significantly higher in the skin of PV patients 
as compared with the skin of healthy controls 
(P<0.001). The increased numbers of CD4+ and 
CD8+ lymphocytes found in the lesional skin of PV 
patients could be associated with the intense mac-
rophage infiltration of lesional skin in PV patients, 
as illustrated in Figures 1, 2 and 3. 

Table 1. Expression of CD4+ lymphocytes in le-
sional skin epidermis and dermis of psoriasis vul-
garis patients and in healthy skin of control sub-
jects 
	 CD4 cells in epidermis and dermis
Cells Mean SD Statistics
Psoriasis 
vulgaris patients

19.09 4.15 t=6.69
P<0.001

Control subjects 15.47 2.88

Table 2. Expression of CD8+ lymphocyes in le-
sional skin epidermis and dermis of psoriasis vul-
garis patients and in healthy skin of control sub-
jects
	 CD8 cells in epidermis and dermis
Cells Mean SD Statistics
Psoriasis vulgaris 
patients

32.02 7.27 t=17.09
P<0.001

Control subjects 15.67 5.17

Table 3. Expression of macrophages in the skin of 
psoriasis vulgaris patients and in control group 

Statistics

Control 
group

Psoriasis 
vulgaris 
patients 

F P

Macrophages 
(CD68+ cells)

x ±SD (%)
15.3±9.5 29.4±12.9 27.46  <0.001

Figure 1. Immunohistochemical stain of CD4 
cells in lesional skin of psoriasis vulgaris patients 
(X200). Intense inflammatory infiltrate of CD4 pos-
itive lymphocytes (arrows).

 

DISCUSSION
 It is well known that T cells, CD4+ and CD8+, 
play an important role in the pathogenesis of PV. 
It should also be noted that a cascade or chain re-
action between many inflammatory cells and cyto-
kines takes place in PV (9). However, the leading 
molecule or antigen that is responsible for initia-
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tion of the inflammatory process and development 
of skin lesions in PV remains unknown. Some 
authors believe that immune events in PV make 
important distinction between lesional and non-
lesional skin (9). Indeed, lesional skin can thus 
be clinically and histopathologically differentiated 
from non-lesional skin in PV patients, whereas 
there is only little or no difference on immunohis-
tochemistry (10).
 As expected, we found more CD4+ lympho-
cytes in the skin samples of lesional PV skin in 
comparison with control group (P<0.001). CD8+ 
lymphocytes were also present in a significantly 
greater number in PV lesional skin as compared 
with control group (P<0.001). Vissers et al. (11) 
compared the expression of CD4 and CD8 lym-
phocytes in the center and at the inner and outer 
margin of PV plaque and found a greater number 
of CD4+ cells than CD8+ cells in the dermis of the 
plaque center as well as in the inner and outer mar-
gin of PV plaque. In the epidermis, they observed 
greater expression of CD8+ cells as compared 
with CD4+ cells in the center of psoriatic lesion, 
as well as on the inner margin of psoriatic lesion. 
CD8+ cells were considered to be important in the 
early phase of PV, along with CD25+ cells, CD2+ 
cells and CD45RO+ cells (11). There also are op-
posite reports on a greater number of CD4+ lym-
phocytes than CD8+ cells, which are activated late 
(12). In our study, we found an increased number 
of CD4+ lymphocytes in epidermis and dermis of 
psoriatic lesions in comparison with control group. 
de Boer et al. report on the predominance of CD8+ 
lymphocytes in the epidermis of PV patients (12), 
whereas Onuma (13) found CD4+ cells to prevail 
in the epidermis in the early phase, followed by the 

predominance of CD8+ cells in the later or chronic 
phase. This author also reports on the predomi-
nance of CD4+ lymphocytes in dermal infiltrate in 
the early and later phase of psoriatic lesions (13).  
 CD68 is a myelomonocytic marker that iden-
tifies dermal macrophages (14). We detected a 
significantly higher expression of CD68+ cells in 
PV patients than in control group (P<0.001). The 
major role of these molecules was demonstrated 
in many studies in association with the obvious 
role of T lymphocytes, neutrophils and dendritic 
cells (14). Other authors found CD68+ dendritic 
epidermal cells in normal skin, and in a greater 
number in lesional skin of PV patients, in associa-
tion with the increased monocyte chemoattractant 
protein-1 (MCP-1), which is important in migration 
of CD68+ cells (14). CD68+ dendritic cells are a 
subpopulation of C1a+ Langerhans cells (14). 
 In comparison with our results, some authors 
did not find an increased number of CD68+ macro-
phages in PV skin (15), whereas others, like de Boer 
et al. (12), found a higher number of CD68+ cells in 
lesional and non-lesional skin of PV patients in com-
parison with healthy skin. There also are reports on 
CD83+ dendritic cells that play an important role 
in the immune response in the dermis, along with 
lymphocytes, but are rare in the epidermis (16). Ac-
tivated dendritic cells capture and present antigens 
to the immune cells, leading to initiation of immune 
response in PV, and also play an important role 
in both non-lesional and lesional PV skin (17,18). 
Studies of plasmacytoid dendritic cells detected an 
increased number of these cells in lesional skin of 
PV patients in comparison with healthy skin (19). 
Interactions of dendritic cells and T cells could be a 
new target of biologic therapy in PV (20).
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Figure 2. Immunohistochemical stain of CD8 
cells in lesional skin of psoriasis vulgaris patients 
(X200). Intense inflammatory infiltrate of CD8+ 
lymphocytes (arrows).

Figure 3. Immunohistochemical stain of CD68+ 
macrophages in lesional skin of psoriasis vulgaris 
patients (X200). Strong macrophage infiltrate in le-
sional skin of psoriasis vulgaris patients (arrows).
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 In conclusion, CD4+ and CD8+ lymphocytes are 
important in the pathogenesis of PV, but it is clear 
that only their interaction with other cells such as 
neutrophils and dendritic cells, in association with 
a cascade of interleukins and cytokines, can lead 
to the development of PV. It is well known that topi-
cal and systemic therapy is very useful in PV man-
agement, but biologic agents open a new era in the 
treatment of these patients and systemic therapy 
may replace topical treatment in the times to come.  
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