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Abstract: Serum levels of macrophage migration inhibitory factor (MIF) were measured in 35 patients

of ordinary psoriasis and 35 healthy volunteers of matched age and sex. The mean serum level of MIF

showed highly significant elevation in patients (66.52 ± 49.041 ng/ml) compared to control group (15.95±

5.99 ng/ml) (p>0.01). There was, however, no significant correlation between severity of the disease as

measured by PASI score and the serum level of MIF in patients group (r= 0.003 and P>0.05). These

results may suggest a possible role of MIF (primary or secondary) in the pathogenesis of psoriasis.
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INTRODUCTION

Psoriasis represents the commonest autoimmune

disease affecting about 2% of the world's population .[1]

The consensus is that psoriasis represents a T-cell

mediated immune reaction against the skin  triggered[2]

by environmental factors  in genetically predisposed[3]

individuals . Evolution of the lesion proceeds through4

an inflammatory process in which different types of

cells participate. The ultimate result is the characteristic
epidermal hyperproliferation, abnormal epidermal

differentiation, inflammatory infiltration and dermal
angiogenesis. The role of the participant cells is

mediated –at least in part- by the secretion of plethora
of mediators or the so-called cytokines as well as

upregulated expression of adhesion molecules. Many
cytokines have been postulated to play an important

role in the evolution of psoriatic lesions with variation
in the relative significance of different cytokines

according to the particular stage of the disease
process . The different cytokines believed to be5

involved in the psoriatic process are shown in table
(1) . [6]

On the other hand, macrophage migration
inhibition factor (MIF) was originally identified as a

lymphokine that plays an important role in cell-
mediated immunity by concentrating macrophages at

inflammatory loci, as well as by activating
macrophages . More recently, MIF has been recognized7

as a pleiotropic factor with unique combination of
hormone-like, cytokine and enzyme-like properties. The

diverse biologic actions of MIF are shown in table
(2) .[8]

Earlier studies could demonstrate that MIF is
secreted by T cells and macrophages in response to

glucocorticoids as well as upon activation by pro-

inflammatory stimuli . However, subsequent studies[24]

have revealed that this protein is expressed by a wide

variety of cells in response to various types of stimuli.
Table (3) . While cytokines are usually produced[25]

upon induction, MIF can be also constitutively
expressed in a variety of immune and non-immune

cells . [26]

Significant interest has been raised in the role of

MIF in the pathogenesis of a number of human
diseases . It is believed to have far-reaching[8 ]

immunologic and non-immunological actions ,[2 7 ]

whereby serving as an important modulator of both

inflammatory and immune responses. It has been also
shown to play an essential role in norml and abnormal

cell proliferation and differentiation .[28]

Numerous studies were performed that aimed to

investigate the role of MIF in various disease
conditions. So far, the best evidence has been obtained

for a role for MIF in acute inflammatory diseases such
as bacterial septic shock . Several studies also clearly[19]

indicate that MIF could play a role in chronic
inflammation and in a plenty of malignancies .[8] [29]

As many cells involved in the evolution of
psoriasis are known sources of MIF and since many

biologic activities of MIF can be in one way or
another related to the psoriatic disease process, it seems

tempting to study this versatile cytokine in cases of
psoriasis.

Aim of the Work: The aim of this study was to
evaluate serum levels of macrophage migration

inhibitory factor (MIF) in psoriatic patients and to
explore possible correlation with the disease severity.
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MATERIAL AND METHODS

The study included thirty-five patients of psoriasis

and thirty-five healthy volunteers of matched age and

sex as control.

Patients were collected from the Dermatology

Outpatient Clinic - Ain-Shams University Hospitals and

from the Dermatology Outpatient Clinic of the National

Research Centre during the period from December

2007 to June 2008. 

Patients included in this study were between 12

and 65 years old, both sexes were included in the

study. The patients were suffering either from plaque

or guttate psoriasis, with varying degrees of severity. 

Excluded from the study were patients receiving

systemic treatment suppressing immune system (such

as; systemic steroids, methotrexate and other immuno-

suppressive drugs) during the previous four months or

local treatment within the previous 2 months, patients

suffering from any systemic disease such as

autoimmune diseases, malignancy, hypertension and

diabetes mellitus or dermatological diseases other than

plaque and guttate psoriasis and patients suffering from

erythrodermic or pustular psoriasis.   

All patients were subjected to the following after

informed consent:

-Full history taking: including personal history, history

of present illness (including onset, course, duration,

possible precipitating factors "such as infection, psychic

stress, trauma or drugs", previous treatments "nature,

timing, duration and response" and the date of stopping

the last treatment modality), medical history of other

skin or systemic diseases (if positive the patient was

excluded) and family history: for a similar skin

condition.

- Examination: including general examination (with

special emphasis on signs of joint involvement) and

dermatological examination where psoriatic skin lesions

were examined and the following was recorded: 

•Type of psoriasis.

•Body surface area involved.

•Associated involvement of nail or mucous

membranes.

•Degree (with scoring) of scaliness, erythema and

thickness of psoriatic skin lesions.

Psoriasis area severity index (PASI) score was

calculated for each patient as an overall determinant of

severity according to Fredriksson and Pettersson .[30]

Sample Collection: Seven ml of blood were withdrawn

from each patient on the initial visit as well as from

each control subject.

Each sample was subjected to computerized

analysis of blood chemistry (Sodium, Potassium,

Chloride, Creatinine, Glucose), complete blood count

and liver functions to exclude any concomitant medical

disorder (e.g.: diabetes mellitus, renal failure).

Using a serum separator tube (SST), three ml of

the blood sample was left to clot for 30 minutes at

room temperature then subjected to centrifugation for

15 minutes at approximately 1000 x g to separate the

serum. The serum samples were removed using a

sterile pipette and stored at -20°C until used. 

Estimation of MIF: The serum level of MIF was

measured using enzyme linked immunosorbent assay

(ELISA). The lab tests were performed in a blind

fashion on coded samples by an investigator who was

not informed about the identity of the samples or the

subjects' clinical status.

A- Principle: This assay employs the quantitative

sandwich enzyme immunoassay technique. A

monoclonal antibody specific for MIF has been pre-

coated onto a microplate. Standards and samples are

pipetted into the wells and any MIF present is bound

by the immobilized antibody. After washing away any

unbound substances, an enzyme-linked polyclonal

antibody specific for MIF is added to the wells.

Following a wash to remove any unbound antibody-

enzyme reagent, a substrate solution is added to the

wells and color develops in proportion to the amount

of MIF bound in the initial step. The color

development is stopped and the intensity of the color

is measured. The specific kit reagents used in the test

were supplied from R&D Systems, INC., McKinley

Place N.E., Minneapolis, USA.

Statistical Methods: The data were analyzed using

program (SPSS) statistical package for social science

under Windows version 17. Statistical methods were

done according to Petrie and Sabin, .[31]

•Student t-test was done for comparing between

two means.

•The chi-squared test was performed to compare

frequency between 2 categorical variables.

•Pearson correlation coefficient (r) test was used to

study the correlation between 2 continuous

variables as PASI, MIF or age.

RESULTS AND DISCUSSION

1- Demographic and Clinical Data of the Studied

Groups: The study included 35 patients suffering from

psoriasis with different degrees of severity [21 males

(60%) and 14 females (40%)]. The age ranged from 12

to 60 years old [mean± SD: 33.028± 13.31 years].



J. Appl. Sci. Res., 5(12): 2535-2545, 2009

2537

The study also included 35 healthy volunteers [19

males (54.3%) and 16 females (45.7%)], with the age

ranging from   12 to 70 years old [mean ± SD: 35 ±

14 years].

The duration of the disease ranged from 6 months

to 18 years with a mean of 5.95± 4.41 years.  Ten

patients (28.6%) reported relation between stress and

onset &/or aggravation of their skin disease, while

twenty five patients (71.4%) stated no relation to stress.

Family history was positive for psoriasis in only four

patients (11.4%).

Regarding the clinical types and Severity of the

disease according to PASI score, 31 subjects (88.6%)

presented with plaque psoriasis, 4 patients (11.4%) with

guttate psoriasis. The clinical severity (as determined

by PASI score) ranged from 1.2 to 36.8 (mean 8.96±

7.1 SD). There were 28 mild cases (PASI <15), 6

moderate (PASI $15 - 25) and one severe (PASI >25).

The levels of MIF in the serum of patients with

psoriasis ranged from 21.8 to 191.2 ng/ml with a mean

of 66.52 ± 49.041 ng/ml, While MIF level in the

control group ranged from 5.46 to 27.55 ng/ml (mean

15.95± 5.99 ng/ml). Table (4) shows the Demographic

and clinical data of the patients and control group.

2- Psoriasis Cases and Controls as Regards the

M ean Serum Mif Levels:  The mean serum level of

MIF shows highly significant elevation in patients

(66.52 ± 49.041 ng/ml) compared to control group

(15.95± 5.99 ng/ml) (p>0.01) (Table 5; Fig. 1).

3- Correlation Between Serum MIF Levels and

Disease Severity: There was no significant correlation

between severity of the disease as measured by PASI

score and the serum level of MIF in patients group (r=

0.003 and P>0.05). Similarly, when clinical parameters

were assessed individually (i.e.: erythema, thickness,

scaliness, surface area), there was no significant

correlation with MIF serum levels (Table 6; Fig. 2).

Discussion: Today, psoriasis vulgaris is recognized as

the most prevalent autoimmune disease caused by 

inappropriate activation of the cellular immune

system . The immunologically induced event is[32]

believed to result in an overshot regeneration-like

reaction of the skin in which different cells play the

dominant role at different stages .[33]

Several cell types have been implicated in the

initiation and maintenance of psoriatic lesions the most

important of which appear to be T-cells, but inspite of

the major role of T-cells, other cells seem to play a

significant role. Among these, Langerhans cells, other

dendritic cells (DCs), neutrophils and macrophages

(MQ). These cells - along with others- release several

cytokines including TNF-á, IL-2, IL-6, IL-8, IFN-ã, and

transforming growth factor alpha (TGF-á), which play

a significant role in pathognesis of psoriasis .[34]

Despite the great discoveries made regarding

psoriasis immunopathognesis, genetics, and treatment,

there are still gaps in our basic understanding of

psoriasis e.g. the nature of primary factor(s) that

triggers this disease , the primary cellular target,[33]

whether it is macrophages, dendritic cells, T cells, mast

cells, neutrophils, keratinocytes, fibroblasts, or

endothelial cells , the exact nature of genetic[35]

predisposition , the exact role of different effector36

cells , the exact role of angiogenesis, the nature of[37]

association with some metabolic syndromes, and the

mechanism of action of different triggering or

aggravating -e.g. psychosocial- factors in relation to the

disease activity . All these points- and others- remain[38]

to be answered.  Moreover, the T-cell theory can not

explain the fact that T-cell infiltration of the skin is a

common response to different antigens in persons in

whom psoriasis never develops .[39]

There is no question that many cytokines and

chemokines contribute to the initiation and maintenance

of psoriatic plaques . As MIF was found to be[3 5 ]

elevated in a lot of autoimmune diseases as systemic

lupus erythematosus (SLE) , allergic diseases as[40]

atopic dermatitis  and malignancies as malignant[41]

melanoma , it was tempting to evaluate a likely role[42]

for MIF in pathogenesis of psoriasis.

In this study, the mean serum MIF level in

patients with psoriasis (66.52 ± 49.041 ng/ml) was

significantly higher than that in controls (15.95± 5.99

ng/ml). The result is consistent with those of Shimizu

et al.,  and may strongly suggest a role for MIF in[43]

the pathogenesis of psoriasis.   This assumption is

supported histologically by the fact that psoriasis is a

T-cell disease with keratinocyte hyperproliferation, and

MIF is known to be secreted from both T-cells

(mainly) and keratinocytes. This may suggest the

source of elevated serum levels of MIF in psoriatic

patients .[44]

On theoretical basis, MIF can be also linked to the

pathogenesis of psoriasis through one or several

possible mechanism(s). Immunologically, MIF is known

to stimulate the production of TNF-á -TNF-á promotes

type 1 differentiation of T cells and induces

intercellular adhesion molecule (ICAM), vascular cell

adhesion molecule (VCAM), and E selectin expression-

by macrophages and vice versa. It can be hypothesized

that a positive inflammatory loop is generated by the

interaction between TNF-á and MIF, which may

perpetuate the chronic inflammatory state in psoriasis.

MIF can also upregulate the secretion of IL-2, IL-6,

IL-8, and INF-ã, which are known to play an important

role in the pathognesis of psoriatic inflammatory

process .[45]
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Table 1: Cytokines and chem okines that play a role in the immunologic cascade of psoriasis M ehlis and Gordon, .[6 ]

Cytokines and chemokines Produced by Effects

TNF-á Type1 T cells, macrophages, Promotes type 1 differentiation of T cells; induces ICAM, VCAM ,

keratinocytes and E selectin

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

IFNã Type 1 T cells Keratinocyte proliferation; increases M HC I and II expression; antigen

presentation attracts macrophages and release of TNF-á; induces ICAM,

VCAM ,

and E  selectin; inhibits IL-4 (and Th 2 expression)

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

IL-2 Type 1 T cells Promotes CD28-CD80-CD86 interaction and clonal proliferation of 

Th1 cells; activates macrophages and Tc1

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

IL-3 T cells Growth of dendritic cells and m acrophages

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

(GM -CSF) T cells Activates neutrophils and mononuclear cells

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

IL-12  APC Promotes Th1 differentiation

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

VEG-F Keratinocytes, T cells Promotes angiogenesis

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

RANTES Keratinocytes Induces IL-12; attracts lymphocytes

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

M IG and IP-10 Keratinocytes Increase leukocyte adhesion

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

IL-8 Neutrophils, keratinocytes Attracts lymphocytes and neutrophils; induces vascular response

TNF-á: Tum or necrosis factor alpha, ICAM : Intercellular adhesion molecule, VCAM : Vascular cell adhesion molecule, IFNã: Interferon gamma,

M HC: M ajor histocomptability complex, IL: Interleukin, CD: Cluster of differentiation, Th: Helper T cell, Tc: Cytotoxic T cell, GM -CSF:

Granulocyte macrophage colony stimulating factor, APC: Antigen presenting cell, VEG-F: Vascular endothelial growth factor, M IG: M onokine

induced by gamma interferon, IP: Inducible protein

Table 2: Different biologic effects of M IF Denkinger et al., .[8 ]

Effect References

Enzymatic effects:

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

D-dopachrome-tautomerase     9

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Phenylpyruvate-keto-enol-isomerase        10

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Thiol-protein-oxidoreductase 11

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5-carboxymethyl-2-hydroxymuconate Isomerase 12,13

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Chorismate mutase 12,13

Cytokine effects:

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

M acrophage migration inhibition                14

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Counterregulation of glucocorticoids              15

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

T cell growth and activation                         16

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Induction of macrophage phagocytosis       17

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Killing of intracellular parasites                           18

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Secretion of TNF-á  , IL-1ß, IL-2, IL-6, IL-8, and IFN-ã                19, 20

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Inhibition of p53 21

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Inhibition of Bcl-2 family in neutrophils 22

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Local release of nitric oxide (NO) 20

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Local release of metalloproteinases 1 & 3 20

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Regulation of phospholipase A2 expression 20

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Regulation of cyclo-oxygenase-2 expression 20

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Increased expression of Toll-like receptor-4 (TLR-4) & subsequent activation of NF-êB              23
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Table 3: Tissue/cellular distribution of m acrophage m igration inhibitory factor protein Baugh and Bucala, .[25]

Tissue Stimuli 

Anterior pituitary

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Corticotrophic cells— CRF, LPS 

Immune system

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

M onocytes/macrophages— LPS, TNF-á , IFN-ã, glucocorticoids

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

TSST-1, exotoxin A 

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

T cells, (TH2 >TH1), mast cells— áCD3, PMA/ionomycin, PHA 

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Eosinophils— PM A, C5a, IL-5 

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

HL-60, myelomonocytic cells— LPS

Adrenal gland

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Cortex-zona glomerulosa— LPS 

Zona fasiculata

Lung

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Bronchial epithelium— LPS 

Alveolar macrophages 

Kidney

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Tubular and glomerular— LPS 

Epithelial cells, endothelium 

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Central veins, Kuppfer cells— LPS

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

M esangial cells— LPS, PDGF-AB, IFN-ã

Liver

Hepatocytes surrounding central veins, 

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Kupffer cells— LPS 

Pancreas

Islet ß-cells glucose 

Brain

Cortex, hypothalmus and cerebellum-neurons, 

glial cells, ependyma, astrocytes,

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Telecephalon— LPS

Vasculature

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Endothelial cells— LPS

CRF, corticotrophin-releasing factor; LPS, lipopolysaccharide; TNF, tumor necrosis factor; IFN, interferon; TSST, toxic shock syndrome toxin-1;

PMA, phorbol myristate acetate; PHA, phytohemagglutinin antigen; IL, interleukin; PDGF-AB, platelet-derived growth factor-AB

Table 4: Sum mary of the dem ographic and clinical data of the patients and control groups.

PSORIASIS Control Group

Number 35 35

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Sex Female (n., %) 14 (40%) 16 (45.7%)

------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Male (n., %) 21 (60%) 19 (54.3%)

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 Age (year; mean ± SD) 33.028± 13.31 35 ± 14

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Duration of disease (years; mean ± SD) 5.95± 4.41 –

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Relation to stress (n., %) 10 (28.6%) –

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Family history (n., %) 4 (11.4%) –
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Table 5: Comparison between psoriasis cases and controls as regards mean M IF serum level.

M IF M ean (ng/mL) SD(ng/mL) T P

Cases N=35 66.52 49.041

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5.9 >0.01

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Controls N=35 15.95 5.99

Table 6: M atrix of correlation between M IF serum  level, PASI, and different parameters of PASI score.

PASI Erythema Thickness Scaliness Surface area

M IF r= 0.004 r= 0.03 r= -0.018 R= -0.21 r= -0.1

-------------------------------------------------------------------------------------------------------------------------------------------------------------------

P= 0.98 P= 0.84 P= 0.92 P= 0.21 P= 0.53

Fig. 1: Comparison between the cases and controls as regards the mean MIF serum level.

Fig. 2: Matrix of correlation between MIF and PASI.
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Moreover, MIF can directly enhance T-cell and

MQ activity, and prevent random MQ migration from

the lesional site . These effects may be relevant in[27]

initiation and/or maintenance of the chronic

inflammatory state in psoriasis.

The elevated MIF level may also contribute to the

state of keratinocyte hyperproliferation (which is an

important characteristic of psoriatic skin) keeping in

mind the potential of MIF to directly stimulate cell

growth . Indirect effect on keratinocytes may be also[46]

exerted since MIF can stimulate IL-8 production, a

well established participant in the psoriatic process and

a known stimulator of keratinocyte proliferation . On[44]

the same basis, MIF is capable of functionally

inactivating p53 which is an important tumor

suppressor and pro-apoptotic factor . It can be thus[47]

hypothesized that by overcoming p53 activity, MIF

might contribute to the psoriatic epidermal cell

hyperplasia and to the well known increased[4 4 ]

resistance of psoriatic keratinocytes to apoptosis .[48]

Clinically, it seems interesting to note that some of

the important triggering factors of psoriasis such as

(trauma, stress, infection and LPS) have been also

found to be important stimulators of MIF release from

monocytes, MQs,  keratinocytes and pituitary gland .[27]

This would add another dimension to the hypothetical

role of MIF in the evolution of psoriatic lesions and

may represent one of the missing links between

exposure to environmental factors and precipitation of

the disease in predisposed individuals.

Furthermore, MIF was shown to inhibit

glucocorticoid secretion and also to override, in a dose-

dependent fashion, glucocorticoid inhibition of TNF-á,

IL-1ß, IL-6, and IL-8 secretion (thus likely to maintain

the chronic inflammatory state in psoriasis). Moreover,

MIF relation with glucocorticoid follow a bell shaped

curve as low levels stimulate -while high steroid levels

inhibit- MIF secretion (no other known cytokine has

the same relation with glucocorticoid) . In this way,[49]

MIF can, interestingly, explain the initial improvement

followed by rapid deterioration after systemic steroid

administration in psoriatic patients as the initial high

levels of steroid (after steroid administration) can lead

to a decrease in MIF level with subsequent

improvement of psoriatic lesion. Later on, with

decreasing steroid serum (&/or tissue) levels, MIF

secretion would increase with resultant deterioration of

psoriasis. However, this assumption does not explain

why steroid works fine with other inflammatory

conditions although MIF is elevated in almost all of

them (e.g. atopic dermatitis) .[41]

These biological aspects and clinical observations

may suggest a major role for MIF in the pathogenesis

of psoriasis. However, - and in contrast to the findings

of Shimizu et al.  – no significant correlation[43]

between MIF level and severity of psoriasis as assessed

by the PASI score could be found in this study.

Moreover, when different parameters of PASI score

were evaluated individually, there was again no

significant correlation with scaliness, thickness, surface

area, and erythema. 

In fact, lack of correlation with the parameters of

clinical severity does not always signify lack of

etiological significance . MIF may play a significant[50]

role in the initial stage of disease development but later

on its level may tend to decrease in comparison to

other cytokines, or vice versa. This finding was

observed in many diseases other than psoriasis. For

instance, MIF correlated with severity of septic shock

and other cytokines during the acute stage but this

correlation is lost in chronic stage . This is also[51]

noticed in Kawasaki disease . This can be explained[52]

by the fact that MIF acts as an early central nervous

system signal to activate the immune system in

anticipation of an impending invasive stimulus . This[51]

could be also the case with psoriasis which is known

to be induced by different systemic stimuli whether

external or internal.

Moreover, MIF genotype may affect the MIF

levels rather than the disease severity, especially that

MIF has many haplotypes . This observation was[5 3 ]

noticed in other diseases. Sánchez et al., – for[54]

instance- noticed higher susceptibility of SLE with a

7single MIF haplotype (CATT -MIF -173 C) rather than*

the others. 

Interestingly, Shimizu et al.,  found that although[42]

MIF level in atopic dermatitis (AD) patients was

significantly high, MIF was not always correlated with

the severity of the clinical features of AD, but after

stimulation with concanavalin A (A glycoprotein that

promotes mitosis and stimulates T lymphocytes) the

increase in MIF level was significantly correlated to

the severity of clinical features. On the same basis this

study postulates that MIF level in the serum of

psoriatic patients may be correlated to the level of

another key mediator or marker than the disease

severity itself.

On the other hand, lack of correlation with PASI

score in spite of the markedly elevated MIF level in

psoriatic patients' serum can be due to heterogenecity

of psoriasis; i.e. different pathways may be involved in

the pathogenesis in different patients, an assumption

that has been previously suggested by many

authors .[55 ,56 ,57]

Alternatively, the possibility is there that MIF may

play a role in the evolution of psoriatic lesions but not

a major or primary one and that more important factors

(e.g.: TNF-á) may have the upper hand. It is possible

that systemic and local expression of MIF could be

related to the pathogenesis of psoriasis in concert with

other cytokines, and that this complex disease can not

be caused by only one or few mediators at all stages.
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In other words, multiple (or too many factors) may

play a role in the psoriatic process -with variation

according to the stage- thus confounding the process of

correlation with any individual factor in isolation

especially with a relatively small number of study

population. It can be also postulated that the level of

MIF in serum may vary with the nature of triggering

factor rather than the mere clinical severity as reflected

in PASI score.

Lastly, the possibility can not be excluded that

MIF may be just an ancillary finding and is released

(as a byproduct) by some effector cells taking part in

the evolution of psoriasis without having –itself- a role

in the disease (i.e. a mere reflection of the

corresponding cell activation). Although this may

provide an explanation for the contrast between the

significantly high serum levels of MIF in psoriatic

patients' serum and lack of correlation with clinical

parameters of disease activity, it clearly ignores the

known biologic effects that would be exerted by these

elevated levels of MIF in the body.

Assuming an active role for MIF in the psoriatic

process, we are still left with the question about the

exact location of MIF in the evolution cascade and

whether it is involved early in the initiation of the

disease or takes action at an intermediate (or late) stage

for the maintenance of the skin lesion. The first

possibility (i.e. an initial role) is more likely to occur

in the presence of an obvious triggering factor (e.g.

stress, infection, etc) where MIF can be directly

secreted from the pituitary and can then play an

important role in the evolution of psoriatic lesion . On

the other hand, an intermediate role is more likely in

other cases where the secretion of MIF is most

probably stimulated under the effect of TNF-á which

is secreted by APC-stimulated T-cells.

Similarly, the exact source of MIF in psoriatic

patients could not be ascertained. While Shimizu el

al.,  postulated that the main source of MIF in the[43]

serum of psoriatic patients is peripheral blood

mononuclear cells (PBMC), others had the opinion that

keratinocytes themselves could be the source of

elevated MIF level .[8]

Interestingly, Shimizu el al.,  found that the[43]

production of MIF protein was relatively decreased in

psoriatic skin lesions and interpreted this decrease as a

counter-regulation in response to high serum level.

These results, however, conflict with those of Steinhoff

et al,  who reported a significant increase of MIF[5 8 ]

immunoreactivity in suprabasal keratinocytes. The cause

of the difference between these two studies have been

attributed by Shimizu el al.,  to the differences in[43]

the clinical stages, the exact location of examined skin

specimens, and whether these were exposed to sunlight.

Practically speaking and assuming a possible

pathogenic role in T-cell mediated reactions, MIF

seems to be a promising target in the therapy of

autoimmune diseases. In fact, several pharmaceutical

companies have already followed different strategies in

the development of MIF blocking reagents for use in

treatment of immunoinflammatory diseases (e.g.: AVP-

28225 by Avanir pharmaceuticals and MIF by IDEC

pharmaceuticals) .[8]

So, questions remain to be answered as regards the

exact role of MIF in the pathogenesis of psoriasis,

whether the level of MIF depends on the exact stage

of the disease, its severity, duration of illness, age of

the patient, or the nature of the triggering factor(s),

whether the level of MIF would change with treatment,

can we use MIF as a predictor of future psoriasis

activity, and can anti-MIF be added as one of the new

biological treatments of psoriasis. 

More definite clues could be provided by studying

larger number of patients, making long term rather than

cross sectional studies, carrying out more sophisticated

in-vitro and/or animal studies as well as comparison

between MIF (serum and/or tissue) levels before,

during and after treatment. Further understanding of the

function and regulation of MIF promises to be of great

value for the introduction of new therapeutic

approaches for different dermatologic and non-

dermatologic diseases including psoriasis.

In conclusion, this study provides further evidence

on the importance of MIF in the pathogenesis of

psoriasis and shows its elevation in the serum of

psoriatic patients. A lot of questions are still to be

answered about the relationship between MIF and

psoriasis, among which, what is the exact role of MIF

in psoriasis pathognesis, primary, secondary or just an

ancillary finding? Can MIF be used as an indicator of

psoriasis activity? Finally, we are looking forward to

the application of the anti- MIF biological therapy that

might give us glimpse of hope in treatment of this

disease as well as various other autoimmune and

inflammatory diseases.
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