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O1)

INTERFERON- βββββ MODULATES EXPRES-
SION OF Th1, Th17 AND Treg POLARIZING
TRANSCRIPTION FACTORS IN HUMAN PE-
RIPHERAL BLOOD MONONUCLEAR CELLS

Mostarica-Stojkovic M, Popadic D, Savic E,  Kostic
J, Pekmezovic T, Drulovic J.

Institute of Microbiology and Immunology and
Institute of Epidemiology, University of Belgrade
School of Medicine,  Institute of Neurology,
Clinical Center of Serbia, Belgrade, Serbia

Interferon-β (IFN- β) is the first approved drug
for the treatment of multiple sclerosis (MS), an
inflammatory, demyelinating disorder of the cen-
tral nervous system (CNS). Multiple mecha-
nisms are thought to contribute to its efficacy in
decreasing disease activity in MS patients. Tra-
ditional concepts of MS pathogenesis imply a
disease mediating effect of Th1 lymphocytes
and their signature cytokine IFN-γ. Recent data
questioned the role of IFN- γ and suggested that
IL-17, product of a unique CD4+ T lymphocyte
subpopulation, might be dominant in disease
process. The analysis of regulatory T cells from
patients with MS revealed their defective func-
tional properties. However, it is obvious that no
one cytokine or cell subset is wholly responsible
for MS severity or remission. In order to assess
the complex immunoregulatory actions of IFN- β
we analyzed whether it modulates expression of
transcription factors that regulate differentiation
of Th0 cells towards Th1, Th17 and Treg

subpopulations, all being potentially relevant in
MS pathogenesis. Therefore we analyzed in
vitro effects of IFN- β on expression of  T-bet,
RoR-γt, FoxP3 genes which encode master regu-
lators of Th1, Th17 and Treg differentiation,
respectively, in peripheral blood mononuclear
cells (PBMC) of healthy human subjects. PBMC
were cultivated for 6h with or without IFN-β (250
U/ml). Real time RT-PCR method was employed
for analysis of T-bet, RoR-γT, FoxP3 gene ex-
pression. Expression of T-bet and FoxP3 was
significantly increased in PBMC cultivated with
IFN-β compared to the control cells. Contrary to
this, cultivation of PBMC with IFN-β led to the
decrease of RoR-γt gene expression in majority
of samples. Therefore, besides previously dem-
onstrated mechanisms of action, beneficial thera-
peutic effects in MS might be ascribed to promo-
tion of regulatory cell activity through increase of
major transcription factor FoxP3, concomitant
with decrease of Th17 cell differentiation factor
RoR-γt.
(Supported by grants from Serbian Ministry of
Science No 145066 and 145045)

O2)

IMMUNOMODULATORY ACTIVITY OF HU-
MAN MESENCHYMAL STEM CELLS

S.Kyurkchiev

Institute of Biology and Immunology of Repro-
duction, Bulgarian Academy of Sciences, Sofia,
Bulgaria
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Mesenchymal stem cells (MSCs) are multipotent
somatic cells with potential to differentiate in
different cell lineages. MSCs have been isolated
from various tissues including bone marrow,
skeletal muscle, brain, adipose tissue, umbilical
cord blood, placenta, peripheral blood, connec-
tive tissues of the dermis, etc. When cultured in
vitro MSCs have spindle-shaped fibroblast-like
morphology, have the capacity to form single-
cell colonies and to proliferate for long time
under controlled conditions.

In our laboratory spindle-shaped fibroblast cells
adhering to the plastic surface in the presence or
absence of components of extracellular matrix
have been isolated from human bone marrow,
adipose tissue, human decidua, umbilical cord
vein, Wharton jelly and dental pulp. These cell
populations were characterized in reference to
their clonogenicity and their phenotype. It was
demonstrated that the cells did not express
CD34, CD45 which are surface markers of
haematopoeitic cells but they were positive for
CD29, CD73, and CD90.

The cultured cells were induced to differentiate
into osteogenic, adipogenic and endothelial-like
cell lineages as each specific differentiation was
proved by the expression of specific markers.
On the basis of these results it was concluded
that the cells isolated and cultured in our labora-
tory could be classified as mesenchymal stem
cells (MSCs). In the course of these experiments
for the first time it was shown that stromal cells
isolated from human first trimester decidua had
the complete characteristics of human MSCs as
they were clonogenic and they could be induced
to differentiate into osteogenic, adipogenic and
endothelial-like cells. Moreover these stromal
cells could be induced to differentiate in decidual
stromal cells which secreted prolactin in the
presence of estradiol, progesterone and cAMP.
Another new fact is the capacity of MSCs iso-
lated from bone marrow or adipose tissue to
differentiate in to decidual cells producing prol-
actin. This finding once again demonstrates the
plasticity of the MSCs and puts forward the
hypothesis that human endometrium might be
periodically repopulated with MSCs originating
from the bone marrow. After reaching the en-

dometrium these MSCs under the control of the
reproductive hormones differentiate as decidual
cells secreting prolactin and expressing insulin-
like growth factor-binding protein.

Other studies in our laboratory are directed to
studying and comparing the immunomodulatory
activity of the human MSCs isolated from bone
marrow (BM-MSCs) or adipose tissue (AT-
MSCs). The data clearly shows that AT-MSCs
have higher immunosuppressive effect on the
secretion of human Igs by human B lymphocytes
in vitro compared to BM-MSCs. Another finding
is that human AT- MSCs increase the expres-
sion of CD69 by B lymphocytes while the BM-
MSCs cause a down regulation of CD69 expres-
sion by B- and T lymphocytes. However, the
both type of MSCs were shown to up regulate
the expression of CD69 as a marker of activation
by CD14+ blood monocytes.

Due to their multipotentiality, accessibility and
expandability the human MSC are regarded as
a promising source for starting material for tis-
sue engineering, cellular and somatic gene
therapy applications. The basic assumption is
that the MSCs would both differentiate to re-
place the damaged cells and incite the side cells
in the vicinity of the damage to proliferate and
differentiate. Another aspect for the clinical ap-
plication of MSCs is revealed by their
immunomodulatory activity and our assumption
is that autologous MSCs could be isolated and
grown in vitro to get reasonable high numbers of
cells and then injected as an immunosuppresor
in patients with autoimmune diseases or in trans-
planted patients.

O3)

HOW TO IMPROVE THE IMMUNOGENECITY
OF DENDRITIC CELLS FOR ANTI-TUMOR
IMMUNOTHERAPY

Miodrag Colic

Institute for Medical Research, Military Medical
Academy, Belgrade, Serbia

Dendritic cell (DC)-based vaccines have shown
to be beneficial for immunotherapy of advanced
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malignant tumors in some patients. However, it
is not clear why this therapy is not successful in
others. Except of the immunosuppressive status
of patients, one reason for poor immune re-
sponse might be that the protocols for prepara-
tion of potently immunostimulatory DC still have
not optimized. This paper summarizes main
defects of DC functions in cancer patients and
our own results in this field aiming to improve
differentiation, maturation and Th1 polaryzing
properties of human monocyte derived DC. Our
focus of research is based on the combination of
different Toll-like receptor (TLR) agonist,
proinflammatory mediators, neutralization of IL-
10 and IL-6 in cultures by specific antibodies and
the use of poly (DL-lactide-co-glycolide)
nanoparticles for delivery of TLR agonists and
tumor antigens.

O4)

CYTOKINE SECRETION PATTERN OF PE-
RIPHERAL BLOOD MONONUCLEAR CELLS
ISOLATED FROM COLON CANCER PA-
TIENTS UNDERGOING SURGERY

Lerescu L.(1), Tucureanu C.(1), Neagu S.(2),
Costea R.(2), Gangura G.(2), Boghean
Raluca(1),  Iana G.(2), Caras Iuliana(1) and
Salageanu Aurora(1)

(1) National Institute for Research and Develop-
ment in Microbiology and Immunology
“Cantacuzino”, (2) University Hospital  Bucha-
rest, Romania

Immunity plays an important role for the prog-
nostic and natural history of the cancers, includ-
ing colorectal cancer. Previous studies showed
that the presence of the tumor in the body
determines changes of immune response and
an immunosuppresion induced by the tumor
and/or by the antitumoral therapy. To investigate
the changes in immune mediators profile in-
duced by tumor resection, we assessed the
culture supernatants of peripheral blood mono-
nuclear cells (PBMC) derived from the patients
before and after surgery. We have used a novel
multianalyte XMap profiling technology (Luminex)
that allows simultaneous measurement of mul-

tiple parameters in small volumes of samples.
Preliminary results indicated that surgery did
influence the immune mediators and revealed a
notable interindividual variation. Median values
of IL-2, IL-4, IL-6, IFN-gamma and TNF-alpha
levels in PHA-stimulated PBMC supernatants
were found to be elevated after the surgery as
compared to pre-operatory values. By contrast,
median value of IL-10 levels was lower in both
unstimulated and PHA-stimulated PBMC
supernatants.

These preliminary results suggest that both tumor
and surgical act may influence the cellular im-
mune response. Further studies are aimed at
establishing correlations between these
perioperative immunological profile and disease
progression.

O5)

SYSTEMIC CYTOKINE AND CHEMOKINE
PROFILE IN COLON CANCER PATIENTS
UNDERGOING SURGERY

Tucureanu C.(1), Lerescu L.(1), Neagu S.(2),
Costea R.(2), Gangura G.(2), Boghean
Raluca(1),  Iana G.(2), Caras Iuliana(1) and
Salageanu Aurora(1)

(1) National Institute for Research and Develop-
ment in Microbiology and Immunology
“Cantacuzino”, (2) University Hospital  Bucha-
rest, Romania

Cytokines, chemokines and growth factors are
important mediators of both anti-tumor immune
response and tumor induced immune suppres-
sion. To investigate the changes in immune
mediators profile induced by tumor resection,
we assessed the serum levels of cytokines (IL-
1, IL-2, IL-4, IL-6, IL-8, IL-10, IFN-gamma, TNF-
alpha, GM-CSF, IL-17, TGF-beta) and
chemokines (MCP-1, MIP-1alpha, RANTES,
CXCL5) in colon cancer patients before, during
and after surgery. We have used a novel
multianalyte XMap profiling technology (Luminex)
that allows simultaneous measurement of mul-
tiple parameters in small volumes of samples.
Circulating levels of IL-1, IL-6, IL-8 but also IL-10
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were found to be elevated in cancer patients with
respect to healthy controls. Serum levels of IL-8,
MCP-1 and MIP-1alpha significantly decreased
after surgery (P<0.05) as compared to pre-
operatory levels. While before and during sur-
gery, patients presented elevated levels of
chemokines (with positive correlation between
MCP-1 and MIP-1alpha), after surgery the levels
decreased and no correlation was noticed.  Mac-
rophage Migration Inhibitory Factor (MIF, a pu-
tative tumor marker) was measured before sur-
gery and the patients were distributed in two
groups (high MIF and low MIF-producers, re-
spectively). Interestingly, high-MIF producers
also presented the highest concentrations of IL-
6, IL-8, IL-10, TNF-alpha, MCP-1 and MIP-
1alpha, but also the lowest levels of CXCL5.
These preliminary results suggest that both tumor
and surgical act may influence immune media-
tors network.

O6)

TNF RECEPTORS SYSTEMS AND DEGREE
OF APOPTOSIS IN HEMATOLOGICAL CELL
LINES

Jurisic Vladimir, Bogdanovic Gordana,  Kojic
Vesna, Bumbasirevic V, Johrer Karin

University of Kragujevac, School of Medicine,
Serbia; Oncology Institute of Vojvodina, Sremska
Kamenica, Serbia; Tyrol Cancer Research
Center, Insbruck, Austria

Tumor necrosis factor (TNF)-alpha, a pleiotropic
cytokine, mostly induces apoptosis in sensitive
cells, but can also induce cell proliferation. We
investigated its in vitro dose- and time-related
effect on 3 different hematological cell lines, the
erytro leukemia, K-562 cells; malignant B-cell
line Raji, and novel cell line derived from patient
with t-MDS syndroma, PC-MDS. The effects
were determined at different intracellular levels.
The membrane alterations were estimated by
lactate dehydrogenase (LDH) release, by flow
cytometry (using annexin V and Propidium Io-
dide) and by cell morphology. The intracellular
metabolic energy was analyzed by the total
intracellular enzyme activity after cell sonification,

and the total cytosole protein mass by
sulforhodamine B assay. The cell growth was
estimated by incorporation of [(3)H]thymidine
into DNA. Significant increase of LDH through
cell membrane alteration was accompanied by
decrease of intracellular metabolized energy
and total protein mass. Induction of apoptosis or
cell proliferation depended on cell type. The Raji
cells showed proliferation rather then apoptosis,
while PC-MDS cells were the most sensitive to
apoptosis induction. In addition, TNF-alpha at
lower concentrations (125 and 250 pg/ml) sig-
nificantly induced cell proliferation in Raji cells,
compared to 1.000 pg/ml of TNF-alpha, which
induced cell death. TNF-alpha induced different
rate of apoptosis depending on cell type and the
level of TNF receptor expression. Here we also
correlated the rate of apoptosis in respect to
TNF receptor 1 (TNFR-1) and TNFR-2 type on
these cells. We found that TNFR1 is more asso-
ciated with high rate of apoptosis while TNFR 2
is more associated with cell proliferation.

O7)

MUCOSAL IMMUNE SYSTEM - FRONT LINE
BODY DEFENSE

Snejina Marinova

National Center of Infectious and Parasitic Dis-
eases, Sofia, Bulgaria

Mucosal membranes covering the respiratory,
gastrointestinal and genitourinary tracts are one
of the body largest organs ~ 400m2. They are the
main physical barrier between the outside and
sterile interior cavity of the body (“systemic”
environment) for external agents as: microbes,
parasites, toxins, allergens (permanent antigenic
stimuli). The major function of the Unique Mu-
cosal Immune System, as a complex of immune
and non-immune mechanisms, is to determine
what is potentially harmful and what is beneficial
and to realize the first body defense. The devel-
opment of the local immune system as well as
the architectonic of the epithelium is depending
on the associated microbial flora.

The concept for the Common Mucosal Immune
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System is based on the observation that stimu-
lation of T and B cells in one inductive site
followed by migration/dissemination of
lymphocytes in different effector sites and es-
tablishment of antigen-specific mucosal IgA-
responses. But it should be mentioned that a
regional specialization (compartmentalization)
in MALT exists. Very intensive investigations
demonstrate the influence of different internal
(chemokines, cytokines, etc.) and external fac-
tors (Vitamin A) on lymphocytes homing poten-
tial to mucosal and non-mucosal tissues.

Since the discovery of secretory IgA the mu-
cosal immunity is one of the most intensively
studied immunological problems. The first con-
cept of local immunity developed by Besredka
(early 1900s), followed by some remarkable
discoveries as isolation and characterization of
S-IgA, secretory component and J-chain (1960s),
were soon complemented by characterization of
gut-associated lymphoid tissue (GALT), bron-
chus-associated lymphoid tissue (BALT), the
homing of antigen-sensitized IgA B cells from
GALT and BALT to other mucosal surfaces, the
definition of mucosal T cells, epithelial M cells,
etc. In the same time the role of innate immunity
in mucosal protection was neglected till the
epochal discovery of Toll-like receptors by
Medzhitov and Janeway (1997). TLRs are an
ancient family of proteins that initiate inflamma-
tion and mediate the innate immunity recogniz-
ing the large number of potential pathogens.
They control multiple cell functions and signal
pathways involved in the induction of adaptive
immune response. This discovery gave a new
impact on the integrity of the innate and mucosal
immune system. At present a matter of fact is
that one of the basic features of mucosal immu-
nity that contribute to its protective role is strongly
developed mechanisms of natural (innate) im-
munity.

Discrimination between pathogens, towards a
protective immune response has to be estab-
lished and harmless antigens (food, airborne
antigens or commensal bacteria) that should be
tolerated is the biggest challenge of the mucosal
immune system. In order to handle these tasks
the mucosal immune system operates with some

major mechanisms of adaptive defense: (1)
Antigen exclusion by secretory IgA (IgM) anti-
bodies, which inhibit microbial adherence or
colonization and prevent penetration of poten-
tially dangerous antigens (e.g. toxins); (2) Spe-
cialized regulatory anti-inflammatory mecha-
nisms to avoid local and peripheral overreaction
against innocuous substances contacting the
mucosal surfaces – named “oral, mucosal toler-
ance”. The oral tolerance - a specific
hyporeactivity/suppression of immune response
to oral antigens - is still an “immunological mys-
tery”. Paradox is that IgA is produced in condi-
tions, generating immunity or tolerance. At
present two main hypotheses are accepted for
the explanation of the oral tolerance mecha-
nism: induction of regulatory T cells, mediating
an active suppression and clonal anergy/dele-
tion.

A lot of information about the key role of gamma-
delta T cells and dendritic cells as a link between
innate and adaptive immunity add to knowledge
of the immune system mechanisms. It must be
emphasized the major contribution of commensal
microflora in the mucosal architectonics and
anti-infectious resistance not only by interacting
with pathogenic bacteria (competition) but by
influence the mucosal and whole immune sys-
tem. The “cross-talk” between normal microflora,
epithelial cells and immune cells is the main
mechanism of the mucosal homeostasis main-
tenance. A disturbance in local immune func-
tions could lead to a serious failure in mucosal
integrity and induction of different allergic, in-
flammatory, autoimmune and infectious dis-
eases.

O8)

IMMUNOREACTION TO RESPIRATORY
SYINCYTIAL VIRUS (RSV) INFECTION

Rabatic Sabina, Bendelja Kreso

Institute of Immunology, Rockefeller st. 2, 10000
Zagreb, Croatia

Respiratory syncytial virus (RSV) is common
winter season respiratory pathogen that affects
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humans. Together with measles and mumps
virus, RSV belongs to family of Paramyxoviridae,
although it is less severe when it comes to
disease severity and outcome.

Today, RSV is the most frequent viral pathogen
in infants causing lower respiratory tract infec-
tions whereas in adults, infection is localized to
upper respiratory tract characterized by mild and
transient inflammation.

Infection in infants is often characterized by
bronchiolitis and wheezing due to bronchiole
mucus plugging and bronchoconstriction, which
in some cases require hospitalization. Certain
percentage of infants experience recurrent RSV
infections and develop the airway hyperactivity
that could result in development of allergic asthma
later in childhood. There are many hypothesis
on RSV caused pathology in infants; immaturity
of immune system, inadequate innate immune
response or ability of the virus to circumvent
effective adaptive anti-viral responses shifting
from type 1 to type 2 immune responses, since
some clinical symptoms of RSV bronchiolitis
resemble to acute allergic asthmatic attack

In our investigation we confirmed that infants
with acute RSV infection produce more IL-4
cytokine that correlates to disease severity. Pre-
dominance of type 2 response in acute RSV
infection is not only accompanied by increased
expression of the low affinity IgE receptor (CD23)
but also the synthesis of specific anti-RSV IgE
and IgG4 antibodies.

Since innate immunity is part of immune system
with ability to recognize and act upon pathogen
challenge, importance of Toll-like receptors (TLR)
that “sense” RSV have major role in the control
of viral replication and development of specific
anti-viral response. Analyzing peripheral blood
cells from infants with RSV infection, we found
that extracellular TLR4 (recognizing RSV glyco-
protein G) and intracellular TLR3, TLR7 and
TLR8 (recognizing RSV RNA molecule) are
expressed at lower level. Lower TLRs expres-
sion could relate with inadequate engagement in
innate immunity mechanisms followed by the
insufficient dendritic cell maturation and the lower
adaptive cytokine synthesis.

O9)

A NEW ROLE FOR WORMS IN THE
“AUTOIMMUNITY” PLAY

Ljiljana Sofronic-Milosavljevic

Institute for the Application of Nuclear Energy -
“INEP”, University of Belgrade, Belgrade, Serbia

It has been demonstrated that parasites suc-
cessfully orchestrate immune response to ben-
efit not only themselves but also their host.
Research performed over the last decade indi-
cates that worms, such as helminths, can tame
self-destructive type of host immune response.
Inhibition of the development of autoimmune
pathology was achieved in animal models either
by infection or application of helminthes-derived
molecules. Ideas regarding novel therapeutic
approaches in human diseases have emerged,
based on host-parasite interactions and their co-
evolution. This emphasizes the need for better
insight on how the host immune response is
shaped by infective agents. Our results indicate
that Trichinella spiralis (TS) infection is capable
of attenuating experimental autoimmune en-
cephalomyelitis. The infection influences both
innate and adaptive arms of the host immune
response. The underlying mechanisms of im-
mune modulation by TS infection depend, at
least in part, on activation and maturation status
of dendritic cells and macrophages. In vitro
stimulation with TS antigens led to alternative
activation of macrophages and incomplete matu-
ration of dendritic cells. Both of these events
could be responsible for the observed establish-
ment of Th2 dominated cytokine profile, accom-
panied by the strong regulatory cytokine re-
sponse.

O10)

GENETICALLY MODIFIED TUMOR
VACCINES

Dicle Guc, Gunes Esendagli

Hacettepe University, Oncology Institute, Dept.
of Basic Oncology, Ankara Turkey
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Immunotherapy approaches are based on the
introduction of tumor antigens (tumor-associ-
ated antigens, TAAs) and enhancement of anti-
tumor immunity which are supressed by various
mechanisms such as the alleviation of
costimulatory cross-talk. As a consequence of
advances in gene transfer technology and tumor
immunology, classical tumor cell-adjuvant com-
position of cancer cell vaccines has been con-
verted to more efficient preparations. The use of
whole tumor cells which are genetically-modi-
fied with costimulatory molecules or cytokine
genes allows immune system to gain access to
various undefined TAAs carrying different
epitopes and enhances the immune activation
against tumor burden. Identification of cross-
priming mechanism in dendritic cells (DCs) has
let the preparation of allogeneic tumor cell
vaccines.  Although allogeneicity reveals a strong
immune response, the major drawback is the
specificity of reaction. However, it is evidenced
that degeneracy of introduced TAAs may also
break tolerance against other tumor antigens.
On the other hand, reactivation of the immune
system may not suffice to impair tumor evasion
as immunosuppressive activity may even cease
the allogeneic immune reaction.

CD40L, a member of the tumor necrosis factor
ligand superfamily, is one of the most preferably
used genes in experimental cancer immuno-
therapy. Engagement of CD40L with its receptor,
CD40, enhances antigen presentation and plays
a critical role in T-cell priming by leading the
expression of other costimulatory molecules,
such as CD80 and CD86. The presence of CD40
on carcinoma cells is an important factor for the
generation of tumor-specific responses and
growth inhibition induced by CD40 ligation. It is
also well evidenced that genetic-modification of
CD40+ or CD40- tumor cells with CD40L results
in protection and effective systemic anti-tumor
immune responses in vivo.

The potential contribution of gene transfer tech-
nology to the improvement of vaccines for can-
cer therapy is quite apparent. Furthermore, gene
transfer technologies will likely become an inte-
gral component of future vaccines that are des-
tined to advance cancer prevention.

O11)

LEVAMISOLE – OLD DRUG IN NEW
CLOTHES

Bozic F, Suran J, Valpotic I, Popovic M, Lackovic
G

Faculty of Veterinary Medicine, University of
Zagreb, Heinzelova 55, 10000 Zagreb, Croatia.
bozic@vef.hr

Levamisole 2,3,5,6-tetrahydro-6-phenylimida-
zole (2,1-b) thiazole, a levo-isomer of tetramisole
and member of thioimidazoles, was originally
described as a highly effective anthelminthic
compound. Soon following that Renoux & Renoux
(1971) observed an increased response to Bru-
cella vaccination in mice treated with levamisole,
“accusing” the drug for its immunomodulatory
property. Since then, many reports have con-
firmed its immunomodulatory activity and the
issue has been well reviewed. In this context,
levamisole was the first chemically defined agent
shown to have an immunomodulatory effect.
This agent possesses antianergic properties
and it enhances or restores to normal depressed
immune responses acting primarily on cells that
participate in cell-mediated immunity such as
macrophages and T lymphocytes. It has been
used in several human clinical trials as an anti-
cancer drug, and may be used as an adjuvant for
preventive vaccines. Although the drug tradi-
tionally appeared to act primarily on cellular
immune responses, enhancing immune activity
specifically in immunocytes whose function is
impaired, it was recently shown that levamisole,
when administered in combination with some
experimental viral, parasitic or bacterial vaccines,
enhanced both cellular and antibody response.
The potential mechanisms by which levamisole
co-administered with these vaccines may affect
an immune response are enhanced
translocations of specific antigens to the lymph
nodes, upregulation of antigen presentation, co-
stimulation and cytokine production.
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O12)

PRIMARY IMMUNODEFICIENCY DISEASES
DIAGNOSED IN CHILDHOOD AT UNIVER-
SITY CHILDREN HOSPITAL – SKOPJE IN
PERIOD 1976-2006

Peova S., Mironska K., Kareva L., Stavric K.

University Children Hospital- Department of im-
munology – Skopje, Macedonia

OBJECTIVES: To present different primary im-
munodeficiency disorders diagnosed in a
pediatric tertiary hospital. METHODS: Retro-
spective review of the patients referred for im-
munologic evaluation of recurrent infections.
RESULTS: Diagnosis of specific primary immu-
nodeficiencies was made according to WHO
criteria. The most frequent disorders were pre-
dominantly antibody deficiencies: selective IgA
deficiency (8), X- linked agammaglobulinaemia
(6), common variable immunodeficiency (2),
IgG2 deficiency (2). Other types of diagnosed
primary immunodeficiencies are: Di George syn-
drome ( 4 ), severe combined immunodeficiency
(3), chronic mucocutaneous candidiasis (2),
Wiscott-Aldrich sy (1), ataxia-teleangiectasia (3),
chronic granulomatous disease (1), hereditary
angioedema ( 2 ), x-linked lymphoproliferative sy
(2), hyper IgD sy (1), Mediteranean fever (3).
Mollecular diagnosis is done in patients with: X-
linked agammaglobulinaemia (two brothers :
Tryptophan 634 Stop – Guanine 2033  Adenine
with polymorphism in exon 18 Cysteine 633
Cysteine – Thymine 2031 Cytosine; case 3:
insertion of a cytosine in a stretch of cytosines;
case 4:), Di George sy (microdeletion 22q11),
ataxia-teleangiectasia ( brother and sister: 11q22-
23), selective IgA deficiency, ptosis palpebralis
(one case  with translocation 6q 17p 1.1), heredi-
tary angioedema, , Mediteranean fever and hyper
IgD. Deaths occurred in 9 patients. I.V.
gammaglobulin replacement was successful
therapy in 13 patients (the oldest patient is 23
years). We did not observe associated malig-
nant or autoimmune diseases. CONCLUSIONS:
In any patient who suffers from frequent infec-
tions or from a clinical disorders caused by
opportunistic organisms, the possibility of un-
derlying defect in immune defence should be

considered. Early diagnosis of immunodeficiency
is important, since it may permit the introduction
of corrective measures which can reduce the
morbidity and mortality of this disorders. With the
improvement of the diagnostic techniques, the
recognition of immunodeficient children is bet-
ter, but the true incidence is likely to be higher
than that detected in this study. Because pri-
mary immunodeficiencies (PID) are rare dis-
eases, transnational studies are essential to
maximize the scientific outcome and lead to
improved diagnosis and therapy.Increased in-
ternational collaboration is urged to improve the
early detection of PID.

O13)

TRANSLATION OF LABORATORY DIAG-
NOSTICS TO CLINIC FOR PRIMARY
IMMUNE DEFICIENCIES

Aydan Ikinciogullari

Ankara University, School of Medicine, Depart-
ment of Pediatric Immunology-Allergy and BMT
Unit

Primary immunodeficiency diseases (PIDs) are
a genetically heterogeneous group of disorders
that effect distinct components of the innate and
adaptive immune system, such as neutrophils,
macrophages, dendritic cells, complement pro-
teins, natural killer cells and T and B lymphocytes.
To date, more than 120 distinct genes have
been identified, whose abnormalities account
for more than 150 different forms of PID. These
diseases are being accepted as if the Experi-
ments of Nature, constituting the human dis-
ease models. The study of these diseases has
provided essential insights into the functioning
of the immune system. They are estimated to
occur from 1 in 10.000 to from 1 in 2.000 live
births.

The clinical spectrum of them is highly variable.
The complexity of genetic, immunologic and
clinical features of PID has prompted the need
for their classification, with the ultimate goal of
facilitating diagnosis and treatment. They are
most often categorized according to the immune
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mechanisms that are disrupted. These catego-
ries include the defects of specific immunity that
are divided into humoral or antibody deficien-
cies, cellular deficiencies and the combined
deficiencies that effect both humoral and cellular
mechanisms. There are also defects of innate
immunity and the phagocyte and complement
system defects. Among these categories, anti-
body deficiencies account for approximately half
of all PID.

Since many immunodeficiency syndromes can
be treated or even cured, early diagnosis is of
prime importance. As more physicians become
familiar with the clinical and the laboratory find-
ings of these syndromes, PID patients will live
longer and have better quality lives. The most
common reason for diagnostic delay is still lack
of awareness of medical advisers and diagnos-
tic centers. Regarding to this problem, Euro-
pean primary immune deficiency consensus
statement, underlining the three most important
issues which are; awareness and education,
screening and diagnosis, treatment and man-
agement had been reported during the Euro-
pean PID Consensus Conference in 2006.

The principal clinical manifestation of immuno-
deficiency is increased susceptibility to infec-
tions. The pattern of organ systems affected and
the characteristic pathogens vary with the type
of immune defect. Autoimmune disease and
malignancy are also often seen in a variety of
immunodeficiencies. A careful family history may
provide important clues regarding potential x-
linked or autosomal recessive patterns of
inheritance.Prime candidates for evaluation of
the immune system are patients with recurrent
or severe infections or those with infections that
fail to respond appropriately to antibiotic therapy.
Infants with failure to thrive, patients suffering
from diarrhea or malabsorption or opportunistic
infections and patients including teenagers and
young adults with bronchiectasisare also candi-
dates for PIDs. Finally patients with recurrent
skin infection, poor wound healing, abscesses,
patients with recurrent neisseria infections; and
those with certain clinical symptoms and find-
ings of syndromes associated with abnormal
immune functions such as albinism, ataxia

telengiectasia, thrombocytopenia and small
platelets should also have their immune system
evaluated.

In general, initial laboratory evaluation is guided
by the clinical presentation. Screening tests are
applied followed by advanced tests as indicated.
This stepwise approach ensures efficient and
through evaluation of mechanisms of immune
dysfunction that may underlie the clinical pres-
entation, with narrowing the diagnostic options
before using sophisticated tests that may be
required to arrive at specific diagnosis. Future
directions will be accumulated on; early detec-
tion and newborn screening programmes, cur-
able treatments and long-term management,
prenatal diagnosis and genetic counseling.

O14)

FLOW CYTOMETRY IMMUNOPHE-
NOTYPING IN ADULT AGE ACUTE
LEUKEMIAS

MONE Iris, SULCEBE Genc, YLLI Zamira, SHYTI
E, SEMANAJ Valentina

Laboratory of Immunology and Tissue Typing,
University Hospital Centre, “Mother Teresa”,
Tirana, Albania

It is now generally accepted that flow cytometry
immunophenotyping (FC-IPT) is an important
tool in the diagnosis of acute leukaemia. The
present study tries to evaluate the efficacy of
FC-IPT in determining the lineage of the leukae-
mia cells in our series of adult age patients, in
comparison with the classical morphology ex-
amination. A total of 41 peripheral blood sam-
ples were analyzed by flow cytometry using a
standard leukaemia CD marker panel. Samples
were obtained by adult patients, diagnosed with
acute leukaemia and in whom blasts were
present in the peripheral blood in the moment of
examination. All the submitted samples were
accompanied with cytomorphology data. With
FC-IPT it was possible to determine the blast
lineage in 33 cases (80%) in contrast with only 8
cases (20%) where there was morphologic
evidence about the blast type. As following the
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FC-IPT 19 cases (46%) displayed markers of
myeloid lineage, 14 cases (34%) markers of
lymphoid lineage, 3 cases (7%) resulted  with
only non – lineage markers. In 4 (10 %) cases
FC-IPT showed no abnormal cell or CD markers
whereas morphology showed the presence of
undifferentiated blasts. In one case it was not
possible to find any positive marker on the cells
characterized as “abnormal” by side light scatter
properties and CD45 staining. Among the 14
cases of ALL, 13 (93 %) resulted of B-lineage
and one (7%) of T-lineage. The most important
myeloid markers to discriminate between ALL
and AML were anti-CD33 (positive in 18/19 cases,
95%), anti CD13 (positive in 17/19 cases, 89%),
cMPO (positive in 5/7, 71%) and CD117 (positive
in 12/19 cases, 63%). Among the ALL the highest
percentage of expression was found for CD19
(12/13 cases, 92 %), cCD79 (4/6 cases, 67%)
and for the non-lineage marker HLA-DR (7/8
cases, 88%). FC-IPT resulted as very important
in determining the lineage of the leukaemia cells
since it displayed a much higher sensitivity in
comparison to the classical morphology. Con-
sidering the fact that there is no single leukaemia
specific marker, it is the whole CD marker panel
phenotype that must be interpreted in addition to
the results of the morphologic examination.

O15)

CONCOMITANT AUTOIMMUNITY, ALLERGY
AND IMMUNE TOLERANCE ARE POSSIBLE
IMMUNOLOGICAL DISORDERS IN AUTISM

Spiroski M1, Trajkovski V2, Trajkov D1,
Petlichkovski A1, Strezova A1, Efinska-
Mladenovska O1, Sibinovska O1, Hristomanova
S1, Djulejic E1, Petrov J1

1Institute of Immunobiology and Human Genet-
ics, Faculty of Medicine, University “Ss Kiril and
Metodij”, Skopje, Republic of Macedonia; 2Insti-
tute of Special Education and Rehabilitation,
Faculty of Philosophy, Bull. Krste Misirkov bb,
1000 Skopje, Republic of Macedonia.
mspiroski@yahoo.com

Autism is a pervasive developmental disorder
that affect children early in their life. Immunologi-

cal disorders is one of several contributing fac-
tors that have been suggested to cause autism.
The frequency of autoimmune disorders was
significantly higher in families of the autism
probands compared with families of both the
autoimmune and healthy control probands.
Autoimmunity was highest among the parents of
autism probands compared with parents of the
healthy control subjects. Hypothyroidism/
Hashimoto’s thyroiditis and rheumatic fever were
significantly more common in families with au-
tism probands than in the healthy control fami-
lies. Autistic children showed the highest levels
of IgG, IgM and IgA antibodies against all neuro-
logic antigens. These antibodies are specific
because immune absorption demonstrated that
only neuron-specific antigens or their cross-
reactive epitopes could significantly reduce an-
tibody levels. These antibodies may have been
synthesized as a result of an alteration in the
blood–brain barrier. We found statistically sig-
nificant higher plasma concentration of IgA an-
tibodies against alfa-lactalbumin, beta-lac-
toglobulin, casein, and gliadin in the children
with autistic disorder. Plasma concentrations of
IgG antibodies against alfa-lactalbumin, beta-
lactoglobulin, and casein in participants with
autistic disorder were significantly higher. IgE
specific antibodies (alfa-lactalbumin,
betalactoglobulin, casein, and gluten), as well as
plasma concentration of total IgE also were
statistically significant higher in the participants
with autistic disorder. Multiple comparisons for
the IgA variable have shown statistically signifi-
cant differences between three pairs: male au-
tistic from the fathers (p = 0.001), female autistic
from the mothers (p = 0.008), as well as healthy
sisters from the fathers (p = 0.011). Statistically
significant differences found between three
groups regarding autistic disorder (person with
autistic disorder, father/mother of a person with
autistic disorder, and brother/sister) independ-
ent of sex belongs to IgA, IgG2, and IgG3
variables. Multiple comparisons for the IgA vari-
able have shown statistically significant differ-
ences between children with autistic disorder
from the fathers and mothers (p < 0.001), and
healthy brothers and sisters from the fathers and
mothers (p < 0.001). It is concluded that,
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autoimmune response to molecules of nervous
system, allergic response to dietary proteins and
deficient immune response to measles, mumps
and rubella vaccine antigens might be associ-
ated with autism, as a leading cause or a result-
ing event. Further research is needed to confirm
these findings.

O16)

CLASS I AND II HLA ALLELE AND HAPLO-
TYPE FREQUENCY DISTRIBUTION IN THE
ALBANIAN POPULATION: CONTRIBUTIONS
TO THE GENETIC RELATEDNESS OF
POPULATIONS IN THE BALKAN’S REGION

SULCEBE Genc, SHYTI Erkena, MONE Iris,
KARDHASHI Valentina, YLLI Zamira

Laboratory of Immunology and Tissue Typing,
University Hospital Center “Mother Teresa”,
Tirana, Albania.

HLA alleles have been used as very interesting
markers in identifying the population relation-
ships. Additionally, their frequency distribution
data are important in the implementation of
donor - recipient registry programs for trans-
plantation purposes and also in determining the
genetic predisposition for many diseases. For
these reasons we studied the HLA class I and II
allele and haplotype frequencies in 160 healthy,
unrelated Albanian individuals originating from
all the regions of the country. The HLA genotyping
was performed through a low resolution SSOP
method. The data were elaborated with Arlequin
and Phylip programs. No deviation was found
from the Hardy Weinberg equilibrium. The most
frequent HLA-A* alleles were as following: A*02
(30.6%), A*24 (15.9%), A*01 (10.0%), A*03
(9.1%), A*32 (7.8%), A*11 (7.5%), A*26 (5.0%),
A*68 (4.7%), A*23 (2.2%). HLA-B* locus: B*51
(17.3%), B*35 (14.2%), B*18 (11.6%), B*44
(7.8%), B*08 (5.6%), B*07 (4.3%), B*40 (4.1%).
HLA-C: Cw07* (21.0%), Cw*04 (15.5%), Cw*15
(11.0%), Cw*12 (9.3%), Cw*02 (9.3%), Cw*06
(8.6%). HLA-DRB1*: DRB1*11 (27.4%),
DRB1*16 (12.4%), DRB1*13 (11.9%), DRB1*04
(7.8%), DRB1*15 (7.6%), DRB1*14 (7.5%),
DRB1*07 (6.0%), DRB1*03 (5.4%). HLA-DQB1*

locus: DQB1*03 (38.6%), DQB1*05 (27.6%),
DQB1*06 (19.3%), DQB1*02 (11.4%), DQB1*04
(3.1%). The most frequent HLA-A-B haplotypes
were as following: A*02-B*51 (11.3%), A*02-
B*18 (6.0%), A*24-B*35 (5.3%), A*02-B*44
(4.7%), A*01-B*08 (4.3%). HLA-A-B-DRB1*
haplotypes: A*02-B*18-DRB1*11( 5.6%), A*02-
B*51-DRB1*16 (4.7%), A*01-B*08-DRB1*03
(3.5%). Compared with the other populations a
very close relationship was found with North
Greek, Bulgarian, Macedonian, and Romanian
populations, whereas, Croatian, Serbian and
Turkish populations were in less closer genetic
distance. A higher differentiation in allele fre-
quency level was found with Italian, French,
German, Spanish and Scotch population. These
data are the first report of HLA allele and haplo-
type distribution in a sample of Albanian popula-
tion. As expected the distribution frequencies
show close similarities with neighboring
populations of the Balkan area.
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ASSOCIATION OF 22 CYTOKINE GENE
POLYMORPHISMS WITH CHRONIC OB-
STRUCTIVE PULMONARY DISEASE IN MAC-
EDONIANS

Dejan Trajkova, Jagoda Mirkovska-Stojkovikjb,
Aleksandar Petlichkovskia, Ana Strezovaa, Olivija
Efinska-Mladenovskaa,  Emilija Sandevskaa,
Olgica Sibinovskaa, Slavica Hristomanovaa, Eli
Djulejica, Jordan Petrova, Jean Gogusevc, Mirko
Spiroskia

aInstitute of Immunobiology and Human Genet-
ics, University School of Medicine “Ss. Kiril and
Metodij”, Skopje, Republic of Macedonia;bClinic
for Pulmoallergology, University School of Medi-
cine “Ss. Kiril and Metodij”, Skopje, Republic of
Macedonia;cINSERM U507, Hôpital Necker-
Enfants Malades, Paris, France.

The aim of this study was to examine the asso-
ciation of 22 cytokine gene polymorphism in
Macedonians with chronic obstructive pulmo-
nary disease (COPD). The sample of the popu-
lation comprised of 301 healthy respondents
and 62 patients with COPD. Cytokine genotyping
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was performed by polymerase chain reaction
with sequence-specific priming (PCR-SSP) us-
ing the Cytokine Genotyping Kit (Dynal Biotech,
Invitrogen Corporation, Brown Deer, WI, USA).
Comparisons of different genotypes for two
groups were tested by the c2 test, and crude
odds ratio was calculated with 95% confidence
interval (CI). Positive (susceptible) association
was found for IL-1a -889/C allele, and negative
(protective) association between patients with
COPD and following alleles was found: IL-1b
+3962/C; IL-12B -1188/A; IFNg +874/T; IL-2 -
330/G; IL-4 -1098/G and IL-4-33/C. We found
positive (susceptible) association between pa-
tients with COPD and following genotypes: IL4 -
33/T:T; IFNg +874/A:A; IL-4 -1098/T:T ; IL-1a -
889/C:C; IL-1b +3962/C:T; IL-12B -1188/C:C;
IL-4Ra +1902/G:G; IL-10 -1082/G:G; IL-2 -330/
T:T;  IL-4 -590/C:C; and IL-1a -889/C:T. Nega-
tive (protective) association between patients
with COPD and following genotypes was found:
IFNg +874/A:T; IL-4 -33/C:T; IL-4 -1098/G:T; IL-
2 -330/G:T; IL-1b +3962/C:T; IL-4 -590/C:T;  IL-
10 -1082/A:G; and IL-4 -33/C:C. Positive (sus-
ceptible) association between patients with
COPD and following haplotypes was found: IL-
4/TCT; IL-10/ATC; and IL-2/TG, and negative
(protective) association was found between the
patients with COPD and haplotypes for: IL-4/
TTC; and IL-4/GCC. We concluded that several
cytokine polymorphisms are positive (suscepti-
ble), or negative (protective) associated with
COPD in Macedonians.
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KILLER CELL IMMUNOGLOBULIN-LIKE
RECEPTORS GENOTYPE FREQUENCIES IN
THE MACEDONIAN POPULATION

Aleksandar Petlichkovski, Dejan Trajkov, Todor
Arsov, Ana  Strezova, Olivija Efinska-
Mladenovska, Slavica Hristomanova, Eli Djulejic,
Jordan Petrov, Mirko Spiroski

Institute of Immunobiology and Human Genet-
ics, Faculty of Medicine, University “Ss. Kiril and
Metodij”, Skopje, Republic of Macedonia

Killer Ig-Like Receptors (KIRs) are surface cell

molecules, important in regulation of activity of
the natural killer cells. They interact with ligands
on target cells, producing afterwards an activat-
ing or inhibiting signal. An extensive polymor-
phism in the KIR gene cluster is revealed in the
last few years, originating from several KIR
genes and multiple alleles for the different genes.

The aim of this study was to analyze KIR geno-
type frequencies in the Macedonian Population.
The studied sample consists of 214 healthy
unrelated individuals, aged 20-35 years. All indi-
viduals were of Macedonian origin and national-
ity, Christian Orthodox religion, residents of dif-
ferent geographical regions of the Republic of
Macedonia. The spoken language is Macedo-
nian. Blood samples were collected after signing
a written consent and DNA was isolated from
peripheral blood leukocytes by the phenol-
chlorophorm extraction method. A sequence
specific priming PCR-based method designed
to detect the presence and absence of KIR
genes was used (The PEL-FREEZ KIR
Genotyping SSP Kit). The population genetics
analysis package Arlequin ver. 2, was used for
analysis of the data. All 16 KIR genes were
observed in the Macedonian population and
framework genes 3DL3, 2DL4, and 3DL2 were
present in all individuals.

Total of 56 different KIR genotypes were found
to be present in studied population, based on the
presence of 16 KIR genes. Eight individuals
(3,74%) possessed all 16 KIR genes, while the
remaining genotypes contained between 8 and
15 genes. Three genotypes were found to be the
most prevalent in the Macedonian population,
accounting for more than 39% of all genotypes.
The single most prevalent genotype was geno-
type containing genes:  3DL3, 2DL3, 2DP1,
2DL1, 3DP1, 2DL4, 3DL1, 2DS4 and 3DL2
found in 46 individuals (21.5%). The frequency
of KIR genotypes in Macedonian population
shares several general features with other stud-
ied Caucasoid populations.


