Does Placental Growth Factor Play a Role in The Etiopathogenesis of Psoriasis?
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Abstract:
Objective: psoriasis is a chronic dermatosis characterized by the presence of heavy neutrophilic
infiltrate in both the dermis and epidermis, together with elongated tortuous blood vessels in dermal
papillae. Several factors are found to be behind such a type of inflammation, including PlGF.
Recognition of how this factor involved in the pathogenesis of psoriasis may be of great help in the
development of a new specific therapeutic modality of this disease.
Aim of the study: We aimed in this work to evaluate the role of PlGF as one of the factors
underlying the pathogenesis of psoriasis and psoriatic arthritis through induction of angiogenesis and
recruitment of the neutrophilic infiltrate and its correlation with disease severity.
Patients and methods: forty psoriatic patients were included in this study; examination and
determination of the disease severity using PASI score and disease duration were done. Measurement
of the serum PlGF level using ELISA technique was performed and correlation of disease severity and
duration with its level was also done.
Results: we found that PlGF was high in 92.5% of patients and was significantly high in those
with sever and moderate disease activity in comparison to those of mild activity and control group.
There was also insignificant difference in its serum level between the patients with mild disease
activity and control group. While, the correlation between the disease severity and its level was a
statistically significant positive correlation, the correlation between the disease duration and the serum
level of PlGF was insignificant. Conclusion: PlGF has a role in the pathogenesis of psoriasis and its
antagonists together with other factors that interfere with its function may be of help as a new modality
in treatment of psoriasis.

Introduction
Psoriasis is a genetically determined inflammatory and proliferative disease of the skin [1]. It is a
common chronic, recurring skin disease that is characterized by macroscopic and microscopic skin
alteration[2].
Inflammation was found to have a role in the progression of a variety of diseases such as
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psoriasis[3].Angiogenesis and inflammation are closely linked and increased vascularity is a prominent
feature of a number of inflammatory human diseases, including psoriasis and a number of
inflammatory joint disease including psoriatic arthritis [4]. several angiogenic factors are mostly
involved in inflammatory vascular response .among the known angiogenic factors, vascular endothelial
growth factors( VEGF) which have emerged as a central regulator of angiogenic process under both
physiological and pathological conditions[5]. Placenta growth factor (PlGF) has been described as a
secreted growth factor with strong homology to VEGF based on amino acids and cDNA sequences. It
is a member of the (VEGF) family, comprising at least five cytokines especially involved in the
regulation of vascular endothelium differentiation[6]. It plays an important role in promoting adult
pathological angiogenesis through synergizing with VEGF. Such evidence opens the possibility of
employing PlGF for therapeutic modulation of skin angiogenesis [7].
For this reason and because of its role in the pathogenesis, and its promising future as a
therapeutic option of psoriasis, we studied the level of PlGF in the serum of psoriatic patients,
correlated it with the disease severity and duration, as most of the studies were performed in vitro and
on animal models.

Patients and methods:
This study has been carried out on forty psoriatic patients (25 females and 15 males) attended the
dermatology outpatient clinic Ain Shams University hospital .Their age ranged from 21- 54 and they
were diagnosed clinically by their characteristic skin lesion.
Ten healthy volunteers (6males and 4 females) matching the patients age and sex, served as a
control group. Patients with recent myocardial infarction, tumor growth, wound healing and diabetics
were excluded from this study (all have abnormal PlGF level).
All patients were not on treatment for at least one month, they were all subjected to full history
taking and thorough clinical examination including general and local skin, nail and joint examination.
Severity of the lesions was evaluated using the PASI score (Psoriasis Area and Severity Index)
proposed by Fredrikssen and Patterson in1978 [8] as follows:
1- The head (H) corresponding to 10% of body surface area (BSA).
2- The trunk (T) corresponding to 30% of BSA.
3- The upper extremities (U) corresponding to 20% of BSA.
4- The lower extremities (L) corresponding to 40% of BSA.
According to the extent each area of psoriatic involvement (A) was given a numerical value from
(0-6) corresponding to the following scale:
0=none. 1=<10%. 2=>10%-30%.
3=>30%-50%. 4=>50%-70%.
5=>70%-90%. 6=>90%-100%.
In each area, the erythema (E), infiltration (I) and desquamation (D) were also assessed,
subjectively on (0-4) scale as follows:
0=none. 1=mild. 2=moderate.
3=sever. 4=very sever.
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The PASI score was then calculated from the following formula:
PASI= [(EH+IH+DH)xAH] x 0.1
+ [(ET+IT+Dr)xAT] x 0.3
+ [(EU+IU+DU)] x AU] x 0.2
+ [(EL+IL+DL)] x AL] x 0.4
The disease severity was considered as:
- Mild: if PASI score is less than 15.
- Moderate: if PASI score is from 15- 25.
- Sever: if PASI score is more than 25.
Joint were examined for tenderness, hotness, swelling, subcutaneous nodules, effusion, deformity,
muscle wasting, active and passive movement.
Sample collection and storage:
Ten ml blood samples were collected from each patient and from each one of the control group.
Samples were allowed to clot for 30 minutes at room temperature then centrifuged for 10 minutes at
5000 rpm. Serum was removed in aliquots and stored at - 20?c.
Measurement of serum PlGF using ELISA:
PlGF levels were measured by ELISA using a combination of a monoclonal (MoAB) and
biotinylated polyclonal antibodies specific for PlGF. These antibodies were selected as they show no
cross reactivity with VEGF.
Plates were coated with 100 ul of 2.5 ug/ml MoAB of PlGF in 0.05 molar (m) carbonate buffer
PH 9.6, over night at 4?c. Plates were blocked for a minimum of 1 h at room temperature with 300 ul
of 5% sucrose, 1% bovine serum albumin (BSA) in phosphate buffered saline (PBS), prior to addition
of samples, controls and standards.
A standard curve ranging from 30 pg/ml to 4 ng/ml was produced using rPlGF diluted in ELISA
buffer (0.1 BSA, 0.05% Tween 20 in TBS). Positive and negative control samples of rPlGF at 1 ng/ml
were added to every plate. The plates were then incubated for 2 h prior to the addition of 100ul of 150
ng/ml biotinylated polyclonal antibody to PlGF for 2 h. Detection involved 100 ul streptavidin
peroxidase diluted 1:6000 for 25 min, then 100 ul of TMB substrate for 10 min. The reaction was
stopped by the addition of 50 ul 0.5 m sulphoric acid. Plates were then read at 450 nanometer. All
incubations were carried out at room temperature except coating, and plates were washed six times
with 400 ul of 0.1 m PBS with 0.05% Tween after each step. Samples were measured in duplicate and
mean values calculated using softmax software. The intra- and interpolate coefficients of variation
were 23.5% and 18%. The assay was shown to be specific for PlGF with positive control samples only
recording background levels.
Statistical analysis:
Both clinical and laboratory data were recorded, windows xp with excel and SPSS were used to
calculate the mean and standard deviation. Coefficient of correlation between the disease severity,
duration and the level of PlGF were calculated using person's method, with P value considered
significant if <0.05 and highly significant if < 0.001.
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Results:
This study was conducted on 40 (25 females and 15 males) psoriatic patients, ten of these patients
have psoriatic arthropathy (PsA), with their age ranged from 21 -54 years old (mean 36.42 ± 7.69).
It was found that 30% of our patients have psoriatic arthritis (12 patients); 8 patients presented by
oligoarthritis (20%), 3 patients by polyarthritis (7.5%) with distal interphalangeal joints affection and
only one patient (2.5 %) presented by spondyloarthritis occurred simultaneously with the skin lesions.
The patients were divided into 3 groups according to severity of their lesions assessed using PASI
score and the fourth group was the control group as follows:
Group I: were 25 patients, 9 of them have PsA, with their PASI score range 28 - 84 (mean 53.2 ±
17.41) and the duration of their disease 1- 30 years (mean 11.92 ± 7.78).
Group II: were 10 patients, 3 of them have PsA, with their PASI score range 16 - 24 (mean 18.4
± 3.09) and the duration of their lesions 0.5 - 15 years (mean 5.75 ± 3.10).
Group III: were 5 patients with their PASI score range 6 - 12 (mean 9.2 ± 3.03) and the duration
of their lesions 2 m (0.33) - 14 years (mean 6.9± 5.7).
Control group: 10 healthy volunteers with their age and sex matching the previous 3 groups.
Articular pattern and examination in PsA are shown in (table 1).
Table (1): Articular assessment of PsA patients.
Clinical Pattern

No. of (%)
Patients

Examination No. of (%)
Patients

A symp.
6
oligoarthritis
Symp. polyarthritis 2

60

Tenderness 12

100

20

Limited
ROM

6

50

DIP joints affection 1
Spondyloarthropathy 1

10
10

Effusion
Deformity

4
5

30
40

ROM: Range of movement
PlGF was found to be high in 37 (92.5%) out of the 40 patients included in this study. But none of
the control group showed any elevation in the level of this angiogenic factor.
Comparison between group I and group II as regard laboratory data revealed that there was a
highly statistically significant difference in the serum level of PlGF between the 2 groups with P<0.001
( mean of the 1st is 0.71 ± 0.10 and the 2nd is 0.40 ± 0.05 respectively) .
There was also a highly statistically significant difference in the serum level of PlGF between
group II and group III (mean 0.40 ± 0.05 and 0.25 ± 0.05 respectively) with P< 0.001.
At the same time, the difference in the serum level between group I and group III was statistically
highly significant (mean 0.71±0.10 and 0.25± 0.05 respectively) with p< 0.001.
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On the other hand comparison between group III and the control group, showed no statistically
significant difference in the serum level of PlGF (mean 0.25 ± 0.05 and 0.21± 0.07 respectively) with
P> 0.05.
The difference in the serum level of PlGF between both group II, III and the control group was
also statistically highly significant with P<0.001. Fig.1
There are also a significant positive correlation between the serum level of PlGf and the severity
of the lesion with r = 0.50 and p<0.05, and the correlation between the disease duration and the serum
level of PlGf was also positive but insignificant with r = 0.019 with P>0.05. Fig.2

Fig 1: Comparison of the serum level of PIGF in the three studied groups and control
group

Fig 2: Correlation between disease severities using PASI score and serum level of PIGF in
all the studied groups.
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Discussion:
Psoriasis is a common chronic inflammatory skin disorder with a genetic susceptibility and an
immunology based etiology [9]. Angiogenesis and inflammation are closely linked and accordingly
increased vascularity is a prominent feature in psoriasis. The predominant type of angiogenesis
observed in such an inflammation, consists of vascular enlargement of the pre-existing vessels rather
than the formation of new blood vessels[10].
Psoriatic arthritis is an inflammatory joint disease that affects 10% of patients with psoriasis.
Many studies showed that PsA tissues have significantly less synovial lining cell hyperplasia and
greater vascularity than RA synovium[11]. Angiogenesis is implicated in the pathogenesis of psoriatic
arthritis[12].
Several lines of therapy for this inflammatory skin disease have been under research for many
years. Recently a new project concerning the attack of angiogenesis in this disease was brought up. We
performed our study to assess the level of PlGF as an angiogenic agent that has a role in the
development of such an angiogenesis, in addition to its supportive role for VEGF[7] in the
pathogenesis of psoriasis. In addition, we correlated the level of PlGF with the disease duration and
severity (using PASI score).
In addition, angiogenesis appears to be a first-order event in psoriatic arthritis (PsA). Among
angiogenic factors, the cytokines vascular endothelial growth factor, epidermal growth factor and
fibroblast growth factors 1 and 2 play a central role in the initiation of angiogenesis. Most of these
cytokines have been shown to be upregulated in or associated with psoriasis, rheumatoid arthritis or
ankylosing spondylitis. The T allele of VEGF in +936 may act as a protective allele in the development
of PsA. Further studies regarding the role of pro-angiogenic markers in PsA are warranted [13].
Placenta growth factor (PlGF) is approximately 50% identical to VEGF in the platelet- derived
growth factor like domain. It occurs in 3 isoforms; 1, 2 and 3 due to alternative mRNA splicing. PlGF1
and PlGF2 but not PlGF3, were found to be expressed in human skin cells and in angiogenic human
skin[4]. PIGF may be important in driving the pathology of inflammatory joints either directly by
being chemoattractant to monocytes or indirectly enhancing the effect of VEGF
It was found to target the basal keratinocytes and the outer root sheath follicular keratinocytes
with the pattern of K14 expression [14]. It plays an important role in the induction of cutaneous
inflammation and edema formation through stimulation of vascular remodeling by increasing the size
and length of vessels with no major difference in vascular density [4]. This is the case of the blood
vessels in psoriatic skin [15].
In this study, we found that 37 (92.5%) out of the 40 patients have increased level of PlGF. Two
of these patients were included in the second group of patients and the non elevated level may be due
to the increased disease activity that make PlGF binds more to VEGFR-1 leaving the serum with the
ordinary level comparable to the control group. However, the third patient (who was included in the
third group) the normal level of PlGF was attributed to the mild disease activity.
Our results revealed that PsA was present in 30% of our patients, 20% presented by oligoarthritis,
7.5% by polyarthritis and 2.5% by spondyloarthritis.
We found also that the level of PlGF showed statistically highly significant difference (p<0.001)
in comparison between the 1st and both the 2nd and 3rd groups (mean 0.71 ± 0.10, 0.40 ± 0.05 and
0.25 ± 0.05 respectively). Same results were found between the 2nd and 3rd groups and between the
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both the 1st and the 2nd group in comparison with the control group. On the other hand, comparing the
mean level of PlGF of the 3rd group with the control group showed no statistically significant
difference (mean 0.25 ± 0.05 and 0.21± 0.07 respectively) with P> 0.05.
We couldn't compare our results with others as no previous reference for measuring the level of
PlGF in serum of psoriatic patients. However, VEGF was found to be high in serum of patients with
psoriasis[16], and Carmeliet et al [17] reported that VEGF mediated angiogenesis is dependent on the
presence of PlGF, accordingly, the later may be implicated in both physiological and pathological
angiogenesis. This explains our findings of elevated PlGF level in serum of patients with psoriasis.
Our findings that the level of PlGF is significantly high in comparison with the control group was
in agreement with the results of Oura el al., [4] who reported that PlGF plays a direct role in the control
of cutaneous inflammatory response after detection of it in the transgenic mice skin with inflicted
inflammation.
Our findings that there is a positive correlation between the disease severity and the level of PlGF
with r = 0.50 and p<0.05, also supports Carmeliet et al., [17] and Oura et al., [4] opinion that PlGF has
both supportive role for VEGD and direct distinct role (respectively) in the induction of angiogenesis
in inflammatory conditions.
However, the correlation between the disease duration and PlGF r = 0.019 was statistically
insignificant with p>0.05, implying the relation of PlGF level to the activity of the disease rather than
the duration of the disease.
VEGF exerts its effect through binding to VEGFR1 and VEGFR2 which were found to be
expressed on endothelial cells, monocytes and neutrophils. PlGF which is a member of VEGF family
binds to and perform its function through VEGF1, and was found to have a mitogenic potential on
endothelial cells, and stimulating effect to chemotaxis of monocytes and neutrophils [18,19]. This fact
explains the elongated tortuous vessels and the neutrophilic infiltrate of psoriatic skin.
It was reported also that, PlGF deficiency result in a diminished and abbreviated inflammatory
response [20]. Accordingly, specific modulation of PlGF is a suggested rational therapeutic target for
inhibition of angiogenesis in inflammatory diseases. This may be achieved through the use of
neutralizing anti-PlGF antibodies, recombinant soluble VEGFR-1 which would potentially neutralize
this growth factor and/or a signal transduction inhibitor that block PlGF receptor triggering [20,21].
Furthermore, PlGF-1 the spliced isoform of PlGF gene, was found to antagonize the VEGF
induced angiogenesis through making a heterodimer with it ( PlGF-1/VEGF), that lead to depletion of
the majority of VEGF homodimer, acting as a natural antagonist of VEGF when synthesized in the
same population of cells [22,23].
In conclusion, PlGF may play a major role in the pathogenesis of psoriasis and PsA and its
inhibition may constitutes a potential candidate for therapeutic modulation of angiogenesis and
inflammation in this chronic disease .In addition and as recommended by Gottlieb 2007[24] assessment
for joint disease in psoriasis patients being treated at dermatology clinic may facilitate earlier PsA
diagnosis and treatment initiation, which may prevent disability and other negative impacts , However,
further studies on larger scale of population and correlation of the serum level and human tissue
expression of this growth factor in psoriatic patients are needed for further steps towards the proper
management of this disease.
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