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MAIN SESSION 1: GAMETE IMMUNOLOGY

MS1-1

Biological and immunological
significance of CD52 in Reproduction

K Koyama, K Ito, A Hasegawa
Hyogo College of Medicine

Human CD52 is a highly glycosylated molecule

with a small core peptide exclusively expressed on

lymphocytes and mature sperm via the GPI

anchor. In male reproductive tracts (mrt), it is

secreted mainly from the epididymis and inserted

into the sperm membranes via the GPI anchor

during their passage through the epididymis. It

was found that the male mrt-CD52 was a target

antigen of a human monoclonal antibody (Mab

H6-3C4) generated from an infertile woman. The

Mab H6-3C4 showed a strong sperm-immobilizing

activity with complement (C’) and specifically

recognized the N-linked carbohydrate epitope of

sperm CD52 but not lymphocyte CD52. mrt-CD52

purified from human seminal plasma showed

C’ inhibitory effect on hemolytic assay and

C’-dependent sperm immobilization test in the

same way as GPI anchored C’ regulatory molecules

of CD59 on sperm. Mouse Mab 1G12 reacting to

human mrt-CD52 strongly inhibited fertilization by

human sperm before and after capacitation and ac-

rosome reaction in a zona-free hamster egg penet-

ration test. Mouse CD52 was similar to human

CD52 in its biological and immunological charac-

teristics. The molecule was exclusively expressed

on mature sperm and lymphocytes via the GPI

anchor and highly-glycosylated with the N-linked

and O-linked carbohydrates. Male and female mice

immunized with mouse mrt-CD52 molecules pro-

duced auto- and iso-antibodies against the cognate

antigen yielding antisera with C’-dependent mouse

sperm immobilizing activities. Furthermore, surpri-

sing our recent results indicated that CD52 mole-

cules were found in cumulus-oocyte complexes in

mice and humans, suggesting some roles of CD52

in the final maturation of male and female

gametes.

MS1-2

Pre-patterning of the mammalian oocyte
revealed by KH domain RNA binding
proteins MOEP19 and Ecat-1

JC Herr, M Sachdev, A Mandal, O Chertihin,
L Digilio, KN Jha, S Vemuganti, CJ Flickinger
Department of Cell Biology, University of Virginia, Charlottesville, VA

22908

Problem: Despite evidence that large oocytes from

species such as frogs and molluscs contain regionally

distributed RNAs and RNA binding proteins that

show asymmetries and play a role in determining

cell fates there is little evidence in mammalian

oocytes for an informative molecular mosaicism in

the ooplasm that might predict later developmental

events.

Methods of Study: Proteomics was employed to

identify novel KH domain containing RNA binding

proteins whose localization was examined in oocytes

and early embryos.

Results: MOEP19 and Ecat-1 proteins were first

detected in primary follicles and accumulated during

oogenesis as oocytes expanded but showed no evi-

dence of being translated in ovulated eggs. These

proteins localized in the ovulated egg and early

zygote as a symmetrical spherical cortical domain

underlying the oolemma, deep to the zone of corti-

cal granules. These proteins remained restricted to

a cortical cytoplasmic crescent in blastomeres of 2, 4

and 8 cell embryos, and did not distribute into

regions underlying cell contacts. In morulae,

MOEP19 and Ecat-1 remained at the apex of outer,

polarized blastomeres and were undetectable in bla-

stomeres of the inner cell mass. In early blastocysts,

MOEP19 and Ecat-1 localized diffusely throughout

the cytoplasm of both mural and polar trophecto-

derm and the inner cell mass, and their concentra-

tions declined until disappearing from all but

a single cell in expanded late blastocysts. When bla-

stomeres of 4-8 cell stages were dissociated, the

polarized MOEP19/Ecat-1 domain assumed a sym-

metrically spherical localization, while overnight
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culture of dissociated blastomeres resulted in forma-

tion of embryoid bodies in which polarity of the

MOEP19/Ecat-1 domain was re-established at the

blastomere apices.

Conclusion: The persistence during early develop-

ment of the MOEP 19/Ecat-1 cortical oocyte domain

as a cortical crescent in blastomers suggests an

intrinsic pre-patterning of the oocyte that is related

to the apical-basolateral polarity of the embryo.

MS1-3

The function of CD46 on sperm: man or
mouse?

PM Johnson1, LE Clift1, BF Flanagan1, P Stopka2,
K Dvorakova-Hortova3

1Division of Immunology, Duncan Building, University of Liverpool,

Daulby Street, Liverpool L69 3GA, UK;2Departments of Zoology;
3Developmental Biology, Faculty of Science, Charles University, Vinicna

7, Prague, Czech Republic

Problem: CD46 is a cell surface complement regula-

tory (CReg) glycoprotein. However, on sperm, it is

expressed on the acrosomal membrane (AM) and

becomes surface exposed only after the acrosome

reaction (AR) when sperm become fertilization-com-

petent. The function(s) of spermatozoal CD46 are

uncertain.

Method of study: PCR, RT-PCR, 5’- and 3’-RACE,

immunocyto/histochemistry, AR rate measurement

using PNA lectin.

Results: Human CD46 is broadly expressed. How-

ever, on sperm AM, it is expressed in a lower Mr

isoform. Antibodies to the first short consensus

repeat (SCR1) domain inhibit fertilization by human

sperm. In contrast, CD46 is not a systemic CReg pro-

tein in laboratory rodents but instead is solely

expressed by sperm. CD46 knockout mice are fertile

and have an accelerated AR rate. Wood mice (A.syl-

vaticus) show promiscuous behaviour, with pro-

nounced competition for individual mating success.

We have demonstrated that wild-caught A. sylvaticus

produce unique testicular CD46 transcripts lacking

exons 5–7 or 6-7, together with an extended AU-

rich 3’- and often truncated 5’-untranslated region.

Monoclonal and polyclonal anti-rodent CD46 anti-

bodies (including rabbit antibody to a 14-mer pep-

tide predicted from the translated A. sylvaticus CD46

SCR1 mRNA sequence) were studied on epididymal

sperm and testis sections. A. sylvaticus sperm fail to

express any CD46 protein, unlike balb/c controls.

These splicing events and absence of CD46 protein

expression occur in other wild-caught Apodemus

(A. microps and A. flavicollis) but not Mus (M. musculus

and M. domesticus). Failure to express CD46 protein

in Apodemus correlated with a consequent acceler-

ated AR rate compared to Mus.

Conclusions: Human sperm CD46 may function pri-

marily at the level of egg interaction. In rodents,

expression has been lost from cells other than sperm

and, in Mus, CD46 may instead function primarily in

providing acrosomal stability. The CD46 gene is

redundant in Apodemus, trading this CReg protein

expression for an accelerated AR.

MS1-4

Fertilization in humans: Dissecting the
complexity of zona pellucida matrix and
functional relevance of its constituents

SK Gupta, S Chakravarty, P Bansal, A Ganguly,
B Bhandari, A Ranjan, K Chakrabarti, S Choudhury
Gamete Antigen Laboratory, Aruna Asaf Ali Marg, New Delhi-110 067,

India

Problem: Human zona pellucida (ZP) matrix is com-

posed of 4 glycoproteins designated as ZP1 (638 aa),

ZP2 (745 aa), ZP3 (424 aa) and ZP4 (540 aa). Non-

availability of purified human zona proteins from

the native source has hampered critical appraisal of

their role during fertilization.

Method of Study: To delineate the functional rele-

vance of the human zona proteins, our group has

expressed these both in prokaryotic and eukaryotic

expression systems. Purified fluorescence-tagged

recombinant proteins have been employed to investi-

gate their binding characteristics to the human sper-

matozoa. In addition, their ability to induce acrosomal

exocytosis has also been investigated.

Results: Both E. coli- as well as baculovirus-expressed

recombinant ZP3 and ZP4 binds to the anterior head

of the capacitated human spermatozoa. Recombinant

ZP2 failed to bind to the capacitated spermatozoa and

showed binding to the equatorial region of the acro-

some-reacted spermatozoa. Double labeling experi-

ments revealed simultaneous binding of both ZP3 and

ZP4 to the capacitated spermatozoa. Similar binding
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profiles were obtained with native human zona

proteins in an indirect immunofluorescence assay

using rabbit polyclonal antibodies. Baculovirus-

expressed recombinant ZP3 and ZP4 induce acrosomal

exocytosis in the capacitated spermatozoa where as

both E. coli- expressed proteins failed to do so. Recom-

binant proteins deficient in N-linked glycosylation

showed marked reduction in their ability to induce

acrosomal exocytosis.

Conclusions: Thus, glycosylation of the human zona

proteins is not essential for their binding to the sper-

matozoa but is critical for inducing acrosomal exocy-

tosis. In humans, more than one zona protein may

participate in inducing acrosomal exocytosis.

MS1-5

Possible role of zona pellucida proteins
in ovarian follicle development

A Hasegawa, N Mochida, H Kasumi, S Komori,
K Koyama
Hyogo College of Medicine, Advanced Medical Sciences, Laboratory of

Developmental Biology and Reproduction

Problem: The zona pellucida (ZP) is an extracellular

matrix surrounding growing oocytes, ovulated

oocytes and preimplantation embryos. In mice, the

ZP is composed of three glycoproteins called ZP1,

ZP2 and ZP3. ZP2 and ZP3 genetically-knockout

mice are infertile due to defective folliculogenesis.

The ZP proteins are therefore thought to be import-

ant factors for folliculogenesis. This study examines

the possible roles of the ZP in ovarian function using

short interfering (si) RNAs and anti-ZP antibodies in

animal experiments.

Method of study: Oocyte-granulosa cell complexes

(OGCs) were collected by mechanical dissection and

collagenase treatments from juvenile mice. Two siR-

NAs were injected into the oocyte through the gran-

ulosa cell layers and cultured for 5 days. The

survival rates and diameters of the oocytes were esti-

mated. When examining the effects of antibody,

anti-ZP2 or anti-ZP3 antisera were added to the

medium during 7 day-culture and assessed OGC

development, oocyte maturation, fertilization and

embryo growth.

Results: Oocytes injected with ZP1-, ZP2-, and ZP3-

siRNA showed less survival rates compared to the

control group. In antibody experiment, both of the

anti-ZPA and anti-ZPC antibodies did not affect folli-

cular cell growth but inpaired oocyte maturation,

fertilization and embryo growth. It suggested that

the oocytes reduced their quality when they had

been exposed to the antibodies in follicle develop-

ment.

Conclusions: These results indicated that ZP plays

an important role in oocyte development. When

autoantibody produces and binds to the ZP, it may

impair physiological ovarian function. Therefore,

anti-ZP antibody is a possible immunological factor

to premature ovarian failure.

MS1-6

Molecular analysis of IL-1-IL-18 system
in human gonad

M Kurpisz, D Fiszer, N Rozwadowska
Institute of Human Genetics, Pol. Acad. Sci.

Spermatogenesis is a process which is regulated by

endocrine and auto/paracrine factors, Under patho-

logical conditions, such as testicular infection,

inflammation or tumor growth, the levels of cytok-

ines in the male gonad could be imbalanced and

thus to disrupt the homeostasis.

Method of study: Complex studies using real-time

PCR, Northern blotting, computer modeling and

other molecular techniques for study of IL-1-IL-18

gene family and its products have been used to

investigate the homogenated tissue samples origin-

ated from normal testis, spermatogenetic arrests and

testicular tumors.

Results: The analysis of mRNA expression in tissue

samples from testis with maturation arrest, Sertoli

celll only syndrome (SCOS) and obstructive azoo-

spermia showed the inversely related balance

between IL-1a and IL-1RA. The maturation block of

spermatogenesis (azoospermia) was connected with

almost equal expression of both these genes. When

spermatogenesis was close to normal (obstructive

azoospermia) the expression pattern resembled the

physiological status of testis (prevalence of IL-1RA

mRNA over IL-1a). We created a quotient value

(QIL-1/RA) for potential diagnostic tool. The Kruskal-

Wallis test showed significant differences between

QIL-1/RA measured in pathological [maturation block
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(p<0.003) and SCOS (p<0.0003)] and physiological

condition. The quantitative analysis of mRNA for the

range of genes from IL-1-IL-18 family in testicular

tumors revealed raised level of anti-inflammatory

genes (IL-1RA and IL-1RII) and surprisingly of genes

connected to apoptosis, IL-18 and ICE.

Conclusions: We have found that all analyzed genes

are expressed both in physiological and pathological

male gonad but the profile of transcription is dis-

tinct.

MS1-7

Small interference RNA-mediated
knockdown of sperm associated
antigen 9 involved in sperm egg
interaction

M Garg, R Rana, N Jagadish, D Kanojia, N Kamran,
A Suri
Genes and Proteins Laboratory, National Institute of Immunology,

Aruna Asaf Ali Marg, J.N.U. Campus, New Delhi–110 067, India

Recently, we reported a novel testis-specific sperm

associated antigen 9 (SPAG9) protein, a new member

of the JNK-interacting protein family, having a role

in MAPK signaling pathway. In the present study, we

compared the efficiency of two independent SPAG9

specific small interfering RNA (siRNA) constructs, BS/

U6/spag9 and BS/U6/spag9-I, to ablate the SPAG9

expression in mammalian cells. A positive correlation

between the ratio of target gene versus siRNA and

the suppression of SPAG9 expression was observed.

Further, the co-transfection of BS/U6/spag9 with

pcDNA-SPAG9 and pFlag-CMV2-JNK-3 resulted in

specific suppression of SPAG9 without affecting

JNK-3 expression. The present investigation will

eventually extend the application of SPAG9 siRNA in

in vivo targeting experiments that aim to define

the SPAG9 functional genomics in reproductive

biology.

Acknowledgement: This work was supported by

grants from Department of Biotechnology, Govern-

ment of India and Mellon foundation and CONRAD,

USA. Email: anil@nii.res.in

MS1-8

Th1 and Th2 cytokines after in vitro
PBMC stimulation with sperm cells/
antigens in infertile women and men
with sperm antibodies

Z Ulcova-Gallova, J Bartova1, M Kverka2,
K Bibkova, Z Micanova, H Tlaskalova-Hogenova2

Department of Gynecology and Obstetrics, Charles University and

Faculty Hospital, Pilsen;1Dental Research Institute;2Prague Institute of

Microbiology, Academy of Sciences, Prague, Czech Republic

Problem: To compare the clinical occurrence of

serum sperm antibodies in infertile women and

men, and cellular response as different spectra of cy-

tokines produced after in vitro peripheral blood

mononuclear cells (PBMC) stimulation with sperm

cells/antigens. Methods of study: PBMC isolated

from group of infertile women (19) and men (10)

with antisperm antibody, group of fertile healthy

women (5), virgo (5) and fertile healthy men (4)

were stimulated in vitro for 3 and 5 days with sperm

cells of healthy donors. The culture media were sub-

jected to multiple cytokine analysis using RayBio

Human Cytokine Antibody Arrays III, enabling to

detect 40 cytokines at once. Antisperm antibodies

were determined by indirect mixed antiimunoglobu-

lin reaction test (i-MAR) in IgG (26), and IgM (3).

Results: Individual variability in the presence and

concentration of cytokines within PBMC samples

was found. In infertile, sperm-antibody positive

women, significantly higher levels of some cytokines

than in control fertile women were detected e.g.

GMCSF, eotaxin, IL-10, IL-12p40, IL-6, IL-8, MCP2.

In infertile men with positive serum sperm antibod-

ies, significantly higher levels of eotaxin 2, IL-6, IL-

8, MCP1, MIP1b and IL-10 in contrast with control

group were found.

Conclusions: Our results suggest that activation of

the immune system by sperm cells/antigens in infer-

tile patients leading to production of antisperm anti-

bodies as well as to production of various spectra of

cytokines could be responsible for impaired fertiliza-

tion process and/or early embryo develop-

ment. Acknowledgment to Charles University

(grant N. MSM 0021620812).
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MAIN SESSION 2: MHC AND REPRODUCTION

MS2-1

Soluble HLA-G and control of
angiogenesis

P Le Bouteiller
INSERM U563, Toulouse, France

Problem: During human early pregnancy, endovas-

cular trophoblast partly replaces endothelial cells lin-

ing the spiral arteries, leading to vascular uterine

remodeling. Knowing that these extravillous tropho-

blast cells produce soluble HLA-G, we hypothesized

that this molecule could play a role in this process.

Lack of HLA-G production in preeclampsia, character-

ized by a defect in uterine vascular remodeling,

favoured this hypothesis.

Method f study: We set up a number of in vitro and

in vivo experiments to demonstrate that soluble HLA-

G molecules affect endothelial cell activity (Fons et al.

Blood 2006, 108; 2608–2615).

Results: We found that a recombinant soluble HLA-

G1 (G5) inhibited in vitro proangiogenic factor-acti-

vated endothelial cell proliferation, migration, and

tubule-like formation. We demonstrated that these

effects occurred through the binding of soluble HLA-

G to CD160, a glycosylphosphatidylinositol-anchored

receptor, and via a caspase-dependent apoptotic

pathway. We also demonstrated that soluble HLA-

G1 blocked in vivo rabbit corneal neoangiogenesis.

Conclusions: In addition to their immunoregulatory

functions, soluble HLA-G molecules also inhibit activa-

ted endothelial cell activity. How this influences uterine

vascular remodeling in situ remains to be demonstra-

ted. This work was partly supported by EMBIC.

MS2-2

Nonclassical HLA class I and the
immunology of pregnancy

A Ishitani1, N Sageshima1, N Lee2, K Hatake1,
D Geraghty2

1Department of Legal Medicine, Nara Medical University;2Fred Hutchin-

son Cancer Research Center

The nonclassical HLA class I HLA-E, -F, -G are

distinguished from classical class I by specific

expression patterns and by low allelic polymorphism.

Whereas HLA-E is expressed wherever HLA class I is

expressed, and is complexed with nonamer peptide

derived from class I protein, HLA-G expression is pri-

marily restricted to placental trophoblasts while

HLA-F expression has been detected on B-LCL and

some monocyte cell lines. We recently showed

HLA-E and HLA-F are also expressed on the surface

of extravillous trophoblast, where HLA-E is com-

plexed with a unique HLA-G derived nonamer. Pla-

cental trophoblasts that have invaded the maternal

decidua are the first cell type to show expression of

all three nonclassical class I antigens. Extending this,

we examined the timing of expression on tropho-

blasts, and found HLA-F protein on trophoblasts

from mid to term of gestation. Examination of other

tissues showed HLA-F was expressed on some tumor

cells and on lymphocytes activated in vitro. Towards

functional analysis, we used HLA-E tetramer com-

plexed with different HLA derived nonamers to

obtain evidence that the HLA-E/G nonamer complex

may bind a unique receptor and further propose that

this binding may lead to the accumulation of NK

cells specific to the decidua. Our ongoing studies are

framed by the expression of all three proteins on the

surface of extravillous trophoblasts suggesting that

they contribute collectively to enable the growth of

the developing child.

MS2-3

The role of MHC class I in establishment
and maintenance of pregnancy in cattle

S Ellis, I Sargent2, T Fair3

1Immunology Division, Institute for Animal Health, Compton, UK;2Dept

Obstetrics and Gynecology, John Radcliffe Hospital, Oxford, UK;3Dept

of Animal Science and Production, University College Dublin, Dublin,

Ireland

Major histocompatibility complex (MHC) class I

genes are involved in the establishment and main-

tenance of pregnancy. Expression of non-classical

MHC class I is associated with higher embryo clea-

vage rates, faster cell division and increased blasto-

mere numbers, in humans and mice. However the
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precise role of these molecules in preimplantation

human embryos remains elusive, and the ability to

manipulate and/or measure their expression in order

to improve IVF success rates remains problem-

atic. Commercial dairy cattle experience high levels

of early embryo loss. They are monovular, non-sea-

sonal breeders with a similar gestation period to

humans, and they also share many immune system

components. Understanding the role of MHC expres-

sion in preimplantation cattle embryos can thus

benefit the dairy industry and contribute to human

health. We can access and manipulate large numbers

of cattle embryos, and are in the unique position of

having a range of MHC-homozygous animals, and

can thus create embryos with precise combinations

of classical and non-classical MHC genes. Expres-

sion studies revealed that in term cattle placenta

classical MHC class I is absent or moderate, while

non-classical class I transcription has been detected

in third trimester trophoblast tissue, and binucleate

trophoblast cells. The objective of our current study

is to characterize mRNA and protein expression pro-

files of MHC class I genes during early preimplanta-

tion development in cattle embryos. Findings thus

far reveal that transcripts for both classical and non-

classical MHC class I genes are present during devel-

opment from the immature oocyte until at least the

hatched blastocyst stage.

MS2-4

Current aspects on the involvement of
HLA and KIR genes in abortion

M Varla-Leftherioti
Immunobiology Dept –RSA Clinic ‘‘Helena Venizelou Maternity Hospital

Athens Greece

The interactions between receptors of the KIR family

and specific HLA-C molecules expressed on tropho-

blast appear to be involved in the function of an NK

cell mediated pregnancy allorecognition system.

Given the differences in both the KIR repertoire and

the HLA-C allotypes among unrelated individuals,

each pregnancy presents a different combination of

maternal inhKIR receptors on decidual NK cells

(dNK) and trophoblastic self and non-self HLA-C

allotypes. This combination is expected to ensure

the appropriate receptor–ligand interactions to

inhibit dNK anti-trophoblast activity, thus to favor

pregnancy. In contrast, abortion may be the result of

a defect in this NK allorecognition system. Studies in

RSA couples as well as in random cases of abortion

have suggested that aborting women have a limited

repertoire of inhKIR receptors and that in many

cases there is a lack of maternal inhKIR-fetal HLA-C

epitope matching. However, this suggestion has not

been confirmed and it seems more likely that the

abortogenic effect depends on the combination of

activating and inhibitory KIRs on aborters’ KIR hapl-

otypes. There is evidence that in women with RSA

of alloimmune aetiology the ratio of inhibitory to

activating KIRs is lower than that in fertile women

and those with autoimmune abortions, because they

possess a rather uncommon KIR gene repertoire

where A KIR haplotypes contain extra activating

KIRs, It is possible that this imbalance in favour of

activating KIRs gives to these women a high poten-

tial for dNK cell activation, which, if not controlled

by the limited inhKIR-HLA-C interactions, may

damage trophoblast and avert pregnancy.

MS2-5

Placenta-derived soluble MHC class I
chain-related molecules MICA and MICB
down-regulate the NKG2D receptor on
the maternal peripheral blood
mononuclear cells: a novel immune
escape mechanism for fetal survival

L Mincheva-Nilsson, O Nagaeva, T Chen,
J Antsiferova, V Baranov
Dept. of Clinical Immunology, Umeå University, S-90185 Umeå,

Sweden

Problem: The acceptance of the fetus by the mater-

nal immune system is dependent on the placenta

that is not only the source of nourishment and preg-

nancy hormones but also an important immunoreg-

ulatory organ. In search of molecular mechanisms

responsible for the maternal tolerance to the fetus

we have chosen to analyse the most powerful and

thus most dangerous for the fetus cytotoxic immune

mechanism based on the interactions of the activa-

ting killer receptor NKG2D and its ligands MICA and

MICB (MIC) during pregnancy.

Method of study: Early and term placenta, PBMC

and pregnancy sera were investigated for NKG2D/

MIC receptor/ligand expression and interplay using
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quantitative RT-PCR, immunohistochemistry, ELISA

and cytotoxic assays.

Results: MIC mRNA was constitutively expressed by

human placenta and upregulated upon heat shock

treatment. MIC expression was restricted to the api-

cal and basal membrane of the syncytiotrophoblast,

and to cytoplasmic vacuoles as MIC-loaded exo-

somes. Soluble MIC(sMIC) were present at elevated

levels in maternal blood throughout normal preg-

nancy. Simultaneously, the NKG2D expression on

maternal PBMC was downregulated compared to

non-pregnant controls. sMIC molecules in pregnancy

serum were able to downregulate the NKG2D recep-

tor on PBMC from healthy donors, with the conse-

quent inhibition of the NKG2D-dependent cytotoxic

response.

Conclusions: A mechanism for fetal evasion of

maternal immune attack, based on the engagement

and downregulation of NKG2D on PBMC by sMIC

molecules is described. These findings suggest

a novel physiological mechanism of silencing the

maternal immune system, which promotes fetal allo-

graft survival and supports the view of placenta as

an immunoregulatory organ.
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MAIN SESSION 3: IMMUNO-ENDOCRINE INTERACTIONS IN REPRODUCTION

MS3-1

Cytokine expression at interface:
a longitudinal micro array

G Chaouat1, N Coqué3, B Hennuy4, S Dubanchet1,
I Bataillon2, N Rodde2, N Ledée–Bataille2, O San-
dra2

1INSERM U782 Clamart;2INRA Jouy en Josas;3INAPG Paris (France);
4Tumor & Developement Laboratory CHU University of Liège (Belgium)

Problem: A complex cytokine network is expressed

in a time dependent fashion in the pre and êri

implantation uterus, whose knowledge is still lim-

ited. Preliminary microiarrays have already ben con-

ducted showing the feasibility and limits of the

technique

Method: Sequential day by day micro array on full

expression in CBA x DBA/2 or BALB/c murine com-

binations starting day -1.

Results: Data will be shown and the main results

summarised; Important daily variations are seen in

early steps

Conclusion: As already pointed out by some, events

are sequential and there is no ‘‘fixed expression pro-

file’’ in the pre and peri implantation period. The

presence of the embryo seems to indicate the need

for laser micro dissection studies.

MS3-2

Factors responsible for the cytokine
profile of T cells in pregnancy

M-P Piccinni
Department of Internal Medicine, Center of Excellence for Research,

Transfer and High Education DENOTHE of the University of Florence,

viale Morgagni 85, 50134 Florence, Italy. mppiccinni@hotmail.com

Problem: In women suffering from unexplained

recurrent abortion a defect of the IL-4, IL-10, leuke-

mia inhibitory factor (LIF) and M-CSF production by

decidual CD4+ T cells in comparison with decidual

T cells cytokine production of fertile women under-

going a voluntary abortion, has been shown

(Piccinni MP et al. Nat Med 1998; 4;1020–1024).

The reduced production of these cytokines was not

seen at the level of peripheral blood, suggesting that

this is not an inherent feature of T cells, but rather a

microenvironmentally oriented alteration.

Method of study: The role of hormones (progester-

one, relaxin, hCG, 17 b estradiol, analogues of prog-

esterone) and molecules expressed and/or produced

by trophoblast and by uterine stromal cells were

examined for their capacity to modulate the decidual

T cell cytokine profile during pregnancy.

Results: Progesterone is a potent inducer of IL-4, LIF

and M-CSF production by T cells. Soluble HLA-G1,

a class I molecule secreted by trophoblast, and mole-

cules expressed on the membrane of uterine stromal

cells were able to increase the decidual T cell-IL-4 pro-

duction , whereas molecules expressed on the mem-

brane of trophoblast cells were able to increase IL-10

production by uterine T cells during pregnancy.

Conclusions: Many factors present in microenviron-

ment of T cells in the decidua could be responsible

for the decidual T cell pattern.

MS3-3

PIBF signaling in decidual cells

J Szekeres-Bartho1, A Balogh1, M Halasz1,
N Kozma1,U Markert2, E Miko1, T Palkovics1,
B Polgar1, T Poehlmann2

1Department of Medical Microbiology and Immunology Medical

School, Pecs University, Pecs, Hungary;2Friedrich Schiller University,

Jena, Germany

Problem: PIBF acts on the cytokine pattern, which

contributes to its anti-abortive effect in mice. We

aimed to investigate PIBF signaling in peripheral

mononuclear cells and decidual lymphocytes.

Method of study: Proteins from lysates of PIBF-trea-

ted peripheral mononuclear cells as well as those of

untreated control cells were reacted on Western

blots with antibodies recognizing phosphorylated

STATs, Jaks and SOCS molecules. STAT6 phosphory-

lation in decidual cells was detected by flow cytome-

try. Nuclear translocation of STAT molecules was

detected with EMSA.

Results: PIBF activates STAT6 and inhibits the

phosphorylation of STAT4. Activation of the STAT6
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pathway depends on ligation of the IL-4 receptor, thus

it seems plausible that the IL-4R is involved in PIBF-

induced STAT6 activation. Though PIBF does not bind

to IL-4R, blocking of the latter abolishes PIBF-induced

STAT6 activation, whereas blocking of the IL-13

receptor has no effect. Furthermore, PIBF fails to sig-

nal in IL-4R knock down cells. The requirement of the

IL-4R for PIBF signaling could be due to the lack of

intracellular domains in the PIBF receptor, therefore

the possibility of the PIBF receptor being a GPI

anchored protein was considered. Digesting the GPI-

anchor abolished the STAT6 activating effect of PIBF,

while that of IL-4 remained intact.

Conclusions: These data suggest the existence of

a novel type of IL-4R, composed of the IL-4R and

the GPI-anchored PIBF receptor. Upon ligation the

GPI-anchored PIBF receptor combines with the

alpha chain of the IL-4 receptor, and induces Jak1

phosphorylation, which in turn activates STAT6.

MS3-4

Progesterone-dependent signaling in
uterine biology and implantation

B Mulac-Jericevic
Department of Physiology and Immunology, University of Rijeka,

Medical School, Rijeka, Croatia

Progesterone is one of the key players in interaction

between endocrine and immune systems in the uterus

that regulates menstrual bleeding, tissue repair and

regeneration, inflammation, angiogenesis, blastocyst

implantation, and maintenance of pregnancy. The

progesterone responsiveness is determined by the

extent of expression of specific progesterone receptors

which mediate progesterone action via genomic and

non-genomic pathways. In human, rodents, and

many other species the genomic actions of progester-

one are mediated by intracellular receptors, progester-

one receptor A (PR-A) and progesterone receptor B

(PR-B), which are members of the nuclear receptor

superfamily of transcription factors, and are the prod-

uct of the same gene transcribed under control of two

distinct promoters. The receptors PR-A and PR-B are

phosphoproteins with transcriptional activity depend-

ent on the state of phosphorilation of the cognate

receptors and/or their coregulator proteins. Spatial

and temporal expression of the PR-A and PR-B vary

in reproductive tissues as a consequence of the

developmental and the hormonal status and during

carcinogenesis. The non-genomic action of proge-

sterone is characterized by a rapid response to proge-

sterone (latency of minutes rather than hours), which

is independent of transcription regulatory functions of

PRs and is executed by at least two mechanisms. The

first is PRs mediated via activation of the intracellular

phosphorylation cascades. The second mechanism is

PR-A and PR-B independent and appears to operate

through membrane specific receptors for progester-

one. Proper functional communication between the

genomic and non-genomic progesterone regulated

signaling pathways could be of critical importance for

the correct endocrine-immune interaction in uterus

during the establishment and the maintenance of

pregnancy. Current studies of the progesterone regu-

lated signaling pathways and downstream targets of

progesterone will be discussed.

Supported by European FVI project (EMBIC no

512040) and Croatian Ministry of Science, Education

and Sport (no 062-0620402-0381) grant.

MS3-5

Pathomechanism of testicular
inflammation

S Bhushan, M Fijak, J Klug, A Meinhardt
Department of Anatomy and Cell Biology, Justus-Liebig-University of

Giessen, Germany

There is now widespread agreement that the immune

system, spermatogenesis and steroidogenesis, the

intrinsic testicular functions, are intricately linked by

a network of complex interactions. The importance of

the delicate balance needed between the suppression

of the immune response to protect the germ cells from

autoattack on the one hand, and the ability to an act-

ive immune response to prevent damage from infec-

tion, trauma and cancer on the other, is reflected by

the fact that in the human male about 12-13%, in

some studies even more, of all diagnosed infertility is

related to an immunological reason, whilst its contri-

bution to idiopathic infertility (31% of all cases)

remains elusive. Autoimmunity, in the form of auto-

antibodies, symptomatic and non-symptomatic

inflammation of the testis (orchitis) due to reproduc-

tive tract infections all lead to the disruption of testi-

cular androgen production and spermatogenesis. As

some of these conditions are associated with almost
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indistinguishable clinical symptoms, the diagnosis of

chronic, ‘‘silent’’ infection/inflammation of the epidi-

dymis and testis is difficult and usually overlooked.

Orchitis can be caused by traumatic events as well as

bacterial and viral infection. In men, it is usually asso-

ciated with epididymitis. The most common cause is

mumps orchitis, but orchitis also occurs in conjunc-

tion with bacterial infections of the male genitouri-

nary tract and E. coli is the most frequent pathogen

isolated in semen. This lecture will focus on the iden-

tification of high-affinity testicular autoantibodies tar-

geted in orchitis and the mechanism how E. coli

strains are able to suppress testicular immune defense

during infection.

MS3-6

Local and systemic regulation of uterine
lymphocytes and macrophages in
ruminants

PJ Hansen
Department of Animal Sciences, University of Florida

The number, type, and function of immune cells in

utero are regulated during pregnancy to allow for fetal

survival. In sheep, for example, pregnancy is accom-

panied by an increase in gamma-delta T cells in lumi-

nal epithelium, a decrease in other T cells in

epithelium, and an increase in macrophages in

stroma. Experiments using unilaterally-pregnant

sheep, in which the conceptus is confined to one uter-

ine horn, indicate that these changes are driven by

local signals from the conceptus and hormonal chan-

ges mediated by the placenta or maternal system.

Knowledge is incomplete regarding specific molecules

that regulate uterine immune function. The most

well-characterized molecule is progesterone which

can block tissue graft rejection in utero in sheep. Prog-

esterone probably inhibits uterine immune responses

indirectly by inducing secretion of a member of the

serine proteinase inhibitor family called uterine serpin

from the endometrial epithelium. Uterine serpin,

which is present in sheep, cattle and pigs, can block

lymphocyte proliferation in vitro in sheep and natural

killer cell mediated abortion in vivo in mice. In the

cow, transcripts for non-classical MHC antigens have

been identified in the placenta; these proteins could

be involved in regulation of antigen-presenting cells

or other immune cells. The cow undergoes a period of

systemic immunosuppression around parturition and

it is possible that regulatory T cells are involved.

During late pregnancy, there is an increase in the

proportion of peripheral blood lymphocytes that are

CD4+CD25+. Thus, changes in immune function to

allow pregnancy may compromise immune function

in the periparturient period.

MS3-7

Immunology of endometriosis

A Arici
Yale University School of Medicine

Endometriosis is classically described as the presence

of both endometrial glandular and stromal cells out-

side the uterine cavity, mainly in the pelvis. The path-

ogenesis of this enigmatic disorder still remains

controversial despite extensive research. Although

multiple theories have been put forth to explain the

pathophysiology and pathogenesis of endometriosis,

the retrograde menstruation theory of Sampson is the

most widely accepted. However, since retrograde men-

struation occurs in most of the reproductive age

women, it is clear that there must be other factors

which may contribute to the implantation of endome-

trial cells and their subsequent development into en-

dometriotic disease. Endometriosis is associated with

an inflammatory peritoneal environment, where mul-

tiple cytokines and growth factors are found at eleva-

ted levels. There is substantial evidence to support that

the alterations in both cell-mediated and humoral

immunity contribute to the pathogenesis of endomet-

riosis. Increased number and activation of peritoneal

macrophages, and decreased T cell and NK cell cyto-

toxicities are the alterations in cellular immunity and

result in inadequate removal of ectopic endometrial

cells from the peritoneal cavity. Moreover, increased

levels of several cytokines (i.e., interleukin-8) and

growth factors which are secreted by either immune

or endometrial cells seem to promote implantation

and growth of ectopic endometrium by inducing pro-

liferation and angiogenesis. In addition to the impaired

capacity of the immune cells to mediate endometrial

cell removal, inherent resistance of the ectopic en-

dometrial cells against immune cells is another inter-

esting concept in the pathogenesis of endometriosis.
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MAIN SESSION 4: CYTOKINES AND SIGNALING AT THE MATERNAL FETAL INTERFACE

MS4-1

A role of IL-18 in expansion of distinct
lymphocyte populations

H Okamura
Hyogo College of Medicine, Laboratory of Host Defenses, Nishinomiya,

Japan

IL-18 was originally discovered as an IFN-c-inducing

factor and is regarded as a pro-inflammatory cytoki-

ne. However, recent studies revealed that IL-18 is

a pleiotropic, paradoxical cytokine that enhances

both Th1 type and Th2 type cytokines dependently

on co-existing factors, augments cytolytic activity of

NK cells and CTL, and up-regulates adhesion mole-

cules. Thus, it is necessary to elucidate the principle

of biological action of IL-18 in order to understand

the roles of IL-18 in inflammation. Here I emphasize

that IL-18 promotes survival and expansion of some

subsets of activated lymphocytes. Proliferation and

survival of mouse CD8+ T cells, stimulated by immo-

bilized anti-CD3 antibody, was strongly impaired by

IL-18 deficiency, which was reversed by the addition

of IL-18. Expression of IL-18Rs, particularly IL-18Rb
chain, in naı̈ve CD8+ T cells was very low, but

elevated after stimulation. IL-18 deficiency altered

the expression of various surface markers such as

CD28, CD94, CD122, and NKG2A, which may be

related to cell viability and function. Levels of phos-

phorylated Akt and Bcl-2 in IL-18-deficient CD8+ T

cells were lower than those in WT cells, but were

raised by exogenous IL-18. In cultures of human

PBMC, IL-18 markedly promoted expansion of

several subsets of cells including NK cells. IL-18

activates NF-jB, a cytokine-inducing signal, and in

the downstream of NF-jB, molecules involved in cell

survival, such as cIAP and XIAP were activated. I

hypothesize that IL-18 plays regulatory roles in

immune/inflammatory responses by influencing

population size of functional subsets through its

novel role as a cell survival promoting factor in

terminally differentiating cells.

MS4-2

The balance between
immunostiumlation and
immunoregulation during pregnancy

S Saito, A Nakashima, M Ito, T Shima, A Shiozaki
Department of Obstetrics and Gynecology, University of Toyama

Problem: We discuss the role of regulatory T (Treg)

cells which induce MHC class II specific tolerance and

regulatory NK (NKreg) cells which induce MHC class I

specific tolerance in the maintenance of pregnancy.

Method of study: Peripheral blood or decidual sam-

ple was collected from the normal pregnant subjects

or miscarriage cases. Lymphocyte subsets and cytoki-

ne profile were analyzed by flow cytometry.

Results: Peripheral blood CD4+CD25+Foxp3+ Treg

cells increased from early pregnancy. The frequencies

of Treg cells in the decidua were significantly higher

than those in peripheral blood. Decidual Treg cells

expressed surface CTLA-4 suggesting that Treg cells

recognize some antigens such as fetal antigens. And

decidual CD4+CD25+ Treg cells inhibited the T cell

proliferation by cell-to-cell interaction. This CTLA-4

molecule induced IFN-c production by decidual dend-

ritic cells (DCs) and macrophage (M/), and induced

IDO enzyme. On the other hand, decidual Treg cells

decreased to non-pregnancy level in miscarriage case

and IDO expression in DC and M/ also decreased in

miscarriage cases. The cytokine profile in decidual and

peripheral blood NK cells were unique. TGF-b produ-

cing NK3 cells increased in early pregnancy decidua

and IL-10 producing NKr1 cells increased in periph-

eral blood of normal pregnant women. In vitro data

showed that soluble HLA-G1 and prolactin induced

TGF-b production by NK cells, and HCG and prog-

esterone induced IL-10 production by NK cells. On

the other hand, these cytokine profiles in miscarriage

cases change to non-pregnancy state.

Conclusions: Treg cells and NKreg cells closely

cooperate on the tolerance induction during preg-

nancy.
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MS4-3

Crucial roles for Wnt signaling in
Implantation

D Dufort
McGill University, Montreal, Canada

One of the crucial events during mammalian embry-

ogenesis is the process of implantation. Successful

implantation depends on precisely orchestrated and

reciprocal signaling between the implanting blasto-

cyst and the receptive uterus. We have been investi-

gating the role of the Wnt signaling as a potential

pathway involved in embryo-uterine cross talk. We

have shown that the blastocyst, prior to implanta-

tion, expresses multiple Wnt genes, and that the

Wnt/ß-catenin signaling pathway is activated in the

uterus by the blastocyst at the future site of embryo

attachment. Activation of this pathway is required

for implantation. Furthermore, we have demonstra-

ted that estrogen as well as leukemia inhibitory fac-

tor (LIF) signaling in the uterus is required prior to

implantation for activation of the Wnt pathway in

the luminal epithelium of the uterus by the blasto-

cyst. We have demonstrated that Wnt signaling com-

ponents show a dynamic pattern of expression

during the peri-implantation stages and several

genes require Lif signaling for proper expression.

This differential expression pattern highlights a poss-

ible mechanism of regulation of the Wnt pathway in

the uterus, where LIF modulates the expression of

component of Wnt signaling.

MS4-4

Stress during pregnancy: consequences
for mother and child

P Arck, M Pincus, N Tariverdian, A Friebe, S Blois
Charité, University Medicine Berlin, Germany

Psychological stress is a prevailing facet of daily life

and high stress perception perceived by women dur-

ing their reproductive years has long been suspected

as a possible cause of infertility, implantation failure,

late pregnancy complications and impaired fetal

development. Apart from the classical stress-related

neurohormones like the players of the hypothala-

mus-pituitary-adrenal (HPA) axis or catecholamines

neurohormones and neurotrophins, it is well known

that stress exposure decreases levels of luteinising

hormone and progesterone in mammalian pregnan-

cies, which profoundly challenges immune tolerance

towards the fetus. Besides pregnancy complications

such as spontaneous miscarriages, compelling evi-

dence from epidemiological studies and animal

research further indicates that offspring who experi-

ence stress in utero are more likely to develop chro-

nic health problems as adults, such as heart disease,

high blood pressure, diabetes and atopic diseases. In

this context, it has been hypothesized that the effects

of maternal psychosocial stress and stress-related

maternal endocrine dysregulation affects fetal devel-

opmental and health outcomes. Endocrine-immune

dysregulations during pregnancy in response to psy-

chological stress are becoming increasingly defined,

e.g. due to the development of particularly instruct-

ive rodent models. Such insights may then prompt

clinicians to become far more attentive to the effect

of psychological stress on pregnancy complications.

Together with basic science research elucidating

hierarchical, temporal and spatial interactions of key

endocrine and immune parameters at the feto-

maternal interface during central and peripheral

responses to psychological stress, a list of candidate

molecular targets for clinically useful therapeutic

intervention of pregnancy complications can then be

created.

MS4-5

The STAT3/SOCS3 balance and
trophoblast invasion

UR Markert
Friedrich-Schiller-Universität, Placenta-Lab, Department of Obstetrics,

Jena, Germany

Several papers have indicated a leading role of Signal

Transducer and Activator of Transcription 3 (STAT3)

in induction of invasiveness of tumors. This has been

confirmed also for choriocarcinoma and trophoblast

cells. STAT3 can be phosphorylated by several

growth factors and cytokines, mainly of the IL-6

family. STAT3 exists in two isoforms: STAT3-a has

a serine (ser727) and a tyrosine (tyr705) phosphory-

lation site, while the splicing variant STAT3-b has

only tyr705. The role of both is still under investiga-

tion. Phosphorylated STATs form dimers which

induce transcription of a variety of proteins. These

ABSTRACTS

402

American Journal of Reproductive Immunology 57 (2007) 379–481 ª 2007 The Authors

Journal compilation ª 2007 Blackwell Munksgaard



include Suppressor of Cytokine Signalling 3 (SOCS3)

which is a major negative regulator of STAT3 and,

thereby, regulator of invasiveness. Current works

indicate that the balances of serine and tyrosine

phosphorylated STAT3 and SOCS3 may be key regu-

lators of trophoblast invasion.
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MAIN SESSION 5: MUCOSAL IMMUNOLOGY OF THE FEMALE REPRODUCTIVE TRACT

MS5-1

Induction of mucosal immunity

ER Podack1, N Strbo1, S Pahwa1, M Kolber1,
G Franchini2
1Department of Microbiology & Immunology;2NIH

Fusion protein gp96-Ig retains its function as

primary endoplasmic reticulum-chaperone for

peptides and proteins, but is secreted from cells

expressing it due to the replacement of the KDEL

retention signal with the IgG1 Fc-tag. Tumor cells

secreting gp96-Ig are highly immunogenic and

induce CD8 CTL responses against tumor antigens

even in the absence of CD4 cells, CD40-L and lymph

nodes. Gp96-chaperoned peptides are 10 million fold

more efficiently cross presented by antigen present-

ing cells to CD8 cells than the corresponding intact

protein. We found that cell based vaccines secre-

ting gp96-Ig are more efficient in generating CD8

CTL responses than equivalent amounts of purified

gp96-Ig isolated from cell culture supernatants. We

suggest that continuous in vivo secretion of gp96-Ig

from the vaccine cell may mimic the immunizing

effect of attenuated viruses with limited replication

potential. Many infections, including HIV, are

transmitted through mucosal surfaces. Protective and

therapeutic immunity therefore requires vaccines

generating strong mucosal immune responses. Meas-

uring antigen specific CD8 CTL responses, we show

that gp96-Ig secreting cells injected intraperitoneally

in addition to generating systemic immunity, stimu-

late expansion and migration of CD8 CTL to mucosal

sites including the intraepithelial compartment (IEL),

the lamina propria (LPL) and Peyer’s patches (PPL).

CCR9, a4b7 and aEb7 (CD103) expression on activa-

ted CD8 cells in the mucosal compartments indicates

that priming by gp96-Ig induces the appropriate traf-

ficking and homing markers. Intraperitoneal immun-

ization thus induced both, strong mucosal and

systemic immunity. Intradermal immunization was

unable to induce CD8+ IEL but generated moderate

responses in the lamina propria and Peyer’s

patches. Subcutaneous immunization with gp96-Ig

secreting cells generated both systemic and

mucosal responses, but with less intensity than

i.p.-immunization. Gp96-Ig secreting cells were

instilled intranasally, intravaginallly and intrarectally

in order to determine whether the application of

gp96-Ig-secreting cells directly to mucosal epithelia

generated mucosal and/or systemic CD8 CTL

responses. Rectal and vaginal instillation of gp96-Ig

secreting cells induced strong, antigen specific

mucosal CD8 responses (IEL, LPL, PPL) in the

complete absence of systemic responses (spleen, peri-

pheral lymph nodes). The data indicate that cell-

secreted gp96-Ig is a highly efficient vaccine for CD8

CTL induction. Generation of immune responses at

different sites can be controlled by choosing appro-

priate vaccination routes. Continuous cell mediated

secretion of gp96 is more effective than bolus gp96

injection. Gp96-chaperoned peptides are more than

million-fold more effective in CD8 CTL cross priming

than intact protein.

MS5-2

Innate immunity in the human female
reproductive tract (FRT): Role of
estradiol in innate protection by
mucosal epithelial cells

CR Wira, JV Fahey, TM Schaefer, M Ghosh
Department of Physiology, Dartmouth Medical School, Lebanon, NH

03756, USA

Problem: Uterine epithelial cells (UEC) are sentinels

of the innate immune system, expressing proinflam-

matory cytokines and chemokines and anti-microbial

molecules. This study was undertaken to determine

how estradiol (E2) influences human uterine epithe-

lial cell protection.

Method of study: FRT epithelial cells were isolated

and cultured in cell inserts to confluence and high

transepithelial resistance (TER), prior to treatment

with E2 and/or the TLR3 agonist poly (I:C). The

secretion of cytokines and chemokines were exam-

ined as well as the mRNA expression of antimicrobi-

als and the IFNb-stimulated genes myxovirus

resistance gene 1 (Mx1) and 2’,5’ oligoadenlyate

synthetase (OAS).
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Results: Poly (I:C) induced the secretion/expression

of cytokines TNFa, IL-6, GM-CSF, and G-CSF, chem-

okines IL-8, MCP-1 and MIP-1b as well as antimicro-

bials HBD1, HBD2 and MIP3a. Poly (I:C), treatment

of UEC initiated an antiviral response by inducing

IFNb, Mx1 and OAS mRNA expression. In other

studies, E2 pre-treatment blocked the secretion of

MIF, IL-6 and GM-CSF induced by LPS and poly

(I:C). In contrast, E2 increased the secretion/expres-

sion of the microbicides/chemokines HBD2 and SLPI,

and with poly (I:C) synergistically enhanced MIP3a
mRNA expression.

Conclusions: These results indicate that UEC

respond to TLR agonists by producing proinflamma-

tory cytokines and chemokines that mediate the ini-

tiation of inflammatory responses. They also express

antimicrobials and IFNb-stimulated genes that can

have a direct inhibitory effect on microbe replica-

tion. Further, these studies indicate that E2 can

selectively inhibit the production of pro-inflamma-

tory cytokines, while enhancing factors that are

microbicidal for pathogens. Supported by AI51877

from NIH.

MS5-3

Estrogen receptor ligands regulate
dendritic cell differentiation

E Carreras-Margalef, S Turner, H Agrawal,
S Kovats
Arthritis & Immunology Program, Oklahoma Medical Research Founda-

tion, Oklahoma City, OK, U.S.A. 73103

Problem: Studies of immune responses in the nor-

mal state, during autoimmunity and after infection

or trauma indicate that estrogen receptor (ER) lig-

ands can modulate innate and adaptive immunity

and hematopoiesis. We have found that ER signaling

differentially regulates dendritic cell (DC) differenti-

ation mediated by GM-CSF and Flt3 Ligand (FL).

While FL is most important for constitutive DC

development, elevated GM-CSF during inflammation

and autoimmunity may increase DC differentiation.

Our goal is to define the DC progenitors in murine

bone marrow that respond directly to estradiol and

to determine the molecular mechanisms by which

ER signaling regulates DC differentiation. We also

are investigating a role for ER ligands during DC dif-

ferentiation in vivo.

Method of study: The effects of ER ligands (estradiol,

the ER antagonist ICI 182,780, tamoxifen) on murine

DC differentiation from ERa+ bone marrow myeloid

progenitors are being studied in cytokine-driven

culture models and after imposition of tamoxifen

in vivo.

Results: In GM-CSF supplemented cultures initiated

from myeloid progenitors, estradiol promoted differ-

entiation of functional DC with features of Langerh-

ans cells. Conversely, in FL supplemented cultures

initiated from myeloid progenitors, estradiol inhib-

ited cell survival, thereby decreasing the yield of

plasmacytoid and myeloid DC. Experiments with

bone marrow cells from ERa-/- or ERb-/- mice

showed that estradiol acted via ERa to regulate DC

differentiation.

Conclusions: Our data show that estradiol, acting

primarily via ERa, exerts opposing effects on the

same myeloid progenitor during GM-CSF or FL

mediated DC differentiation, suggesting that ER sign-

aling in DC progenitors alters cell fate by differential

synergy with cytokine receptor signals.

MS5-4

Effect of local microenvironment on
susceptibility and immune responses to
sexually transmitted viruses in the
female genital tract

C Kaushic
Dept Pathology and Molecular Medicine, McMaster University,

Hamilton, Canada

Problem: Sexually transmitted viruses, HIV and

HSV-2, are a major health problem and a huge

burden on health systems, globally. Not much is

understood about pathogenesis of these viruses in

the local environment of the female reproductive

tract, even though majority of infections occur

heterosexually and women carry the major burden

of infection. We believe that the initial interaction

of viruses with the genital tract determines the

quality of immune response and subsequent out-

come of infection. Further, the local environment

in the genital mucosa plays a critical role in deter-

mining the quality of immune responses to infec-

tion.

Methods: We have developed in vivo and ex-vivo

viral infection models that we are using to examine
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the interactions of HIV-1 and HSV-2 with the female

genital tract.

Results: Using a mouse model of genital HSV-2

infection, we have shown that reproductive hor-

mones, estradiol and progesterone, have a profound

effect on the outcome of infection and the quality of

immune response. We have also developed an ex-

vivo culture system that allows us to directly exam-

ine the interaction of sexually transmitted viruses

with female genital tract cells. Using this system we

are developing novel approaches to prevent the initi-

ation of infection as well as augment the innate

immune system to protect against STIs.

Conclusions: Clear understanding of local events,

and factors that influence them within the genital

tract, will allow us to subsequently manipulate local

immune responses. This has important implication

both for designing preventative strategies, vaccine

formulations, as well as for women who are cur-

rently using hormonal treatments or contraceptives.

MS5-5

Who stands on guard for thee? Innate
protection against sexually transmitted
infections in mice and humans

D Sajic1, X-D Yao1, KL Rosenthal1
1Department of Pathology & Molecular Medicine, McMaster University,

Hamilton, Ontario, Canada

Problem: Although activation of Toll-like receptors

induces potent anti-microbial protective effects,

incomplete understanding of the mechanisms

involved limits clinical utility.

Method of study: Female wild-type and bone-

marrow (BM) chimeric mice which expressed TLR9

on either epithelial/stromal cells or BM-derived cells

or both were studied. Mice were treated intra-

vaginally (IVAG) with CpG DNA and protection

assessed against genital HSV-2infection. The pheno-

type of cells secreting type I interferons (IFN) was

determined using FACS and intracellular cytokine

staining.

Results: We describe novel and unique vaginal

interferon-producing cells (vIPCs), which are distinct

from plasmacyotid dendritic cells (pDCs), and

responsible for the majority of type I interferon pro-

duction in vaginal tissue. Phenotypically, in addition

to expressing CD11c and Gr-1, they also expressed

CD11b and F4/80, but were largely negative for

PDCA-1 and B220. Furthermore, vIPCs differed from

pDCs in that they produced large amounts of IFN-b,

and little to no IFN-a. IVAG delivery of CpG DNA

rapidly penetrated and disseminated throughout the

vaginal submucosa and expanded vIPCs. Import-

antly, epithelial and stromal cells were shown to

play a marginal role in the production of type I IFN,

and are dispensable for the IVAG CpG-mediated

innate anti-viral state. Lastly, depletion of vIPCs

abrogates the protective effects of CpG against gen-

ital HSV-2 infection.

Conclusions: These results demonstrate that vIPCs

represent a unique cellular subset, the stimulation of

which is both necessary and sufficient for the induc-

tion of the CpG-mediated innate anti-viral state.

Improved innate antiviral protection may result from

more efficient targeting of vIPCs in the genital tract.
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MAIN SESSION 6: HIV AND REPRODUCTION

MS6-1

Mucosal immunology of HIV-1 infections

J Mestecky, Z Moldoveanu, S Jackson,
PA Goepfert
Departments of Microbiology and Medicine, University of Alabama at

Birmingham, Birmingham, AL, USA

Infection with HIV-1 must be primarily considered

as a mucosal disease: the absolute majority of

infections is acquired through the genital and

intestinal tracts, a high level of virus replication

takes place in the lymphoid compartment of the

gut, and the earliest and most dramatic immunolo-

gical alterations (depletion of CD4+ T cells) occur

in mucosal tissues. Considering the pivotal role of

immunoregulatory CD4+ T cells, their depletion

compromises mucosal and systemic defen-

ses. Evaluations in our laboratory of humoral

immune responses in sera and external secretions

(tears, saliva, milk, urine, semen, and nasal, vagi-

nal and rectal washes) from HIV-1-infected, HIV-1-

exposed but seronegative, or HIV-1 vaccine

immunized individuals revealed several unexpected

findings. Although the levels of total IgG and IgA

were elevated or unchanged in all body fluids, the

dominant isotype of HIV-1 specific antibodies was

IgG in all fluids examined, despite the dominance

(~95%) of total IgA in saliva, intestinal fluid, and

milk. HIV-1-specific antibody-secreting cells in per-

ipheral blood were dominantly of the IgG isotype,

irrespective of the route of infection, CD4+ T cell

counts and virus loads in peripheral blood, and

the duration of infection. In contrast to other

reports, we did not find HIV-1-specific IgA anti-

bodies in sera and external secretions of HIV-1-

exposed but seronegative individuals. Finally, in

humans, mucosal or systemic immunizations with

experimental HIV-1 vaccines did not induce HIV-1-

specific antibodies and antibody-secreting cells of

the IgA isotype. Whether humoral responses to

previously or newly encountered non HIV-1-rela-

ted antigens are ablated in HIV-1-infected individu-

als is under investigation.

MS6-2

HIV-specific CD8+ T-cell responses in
mucosal tissues

JW Critchfield1, D Lemongello1, TL Hayes1,
AL Ferre1, DH Young1, JC Garcia3, RB Pollard1,2,
BL Shacklett1,2

1Department of Medical Microbiology and Immunology;2Department

of Internal Medicine, Division of Infectious Diseases;3Division of

Gastroenterology, University of California, Davis, CA, 95616, USA

Problem: Mucosal tissues are an important site of

HIV replication and CD4 depletion. Previous studies

demonstrated that mucosal CD8 T-cells differ in phe-

notype and function from their counterparts in

blood. We assessed HIV-specific T-cells in blood, rec-

tal and cervical mucosa for antigenic breadth and

production of effector molecules (IFNc, TNFa, IL-2,

MIP-1b, CD107).

Method of Study: Blood and rectal biopsy tissue

were obtained from 35 HIV+ individuals and 7

controls; cervical lavage and/or cytobrush speci-

mens were obtained from 15 HIV+ women and 3

controls. HIV-specific T-cell functions were assessed

by intracellular cytokine staining using 10-color

flow cytometry. Positive responses were defined as

>0.05% of CD8+ T-cells after subtracting controls.

For epitope mapping, cells were expanded and tes-

ted in an IFN( Elispot with peptides corresponding

to HIV-1 Gag, Env and Nef. Positive responses

were defined as >50 SFC/106 after subtracting

background.

Results: Mucosal CD8+ T-cells displayed a complex

pattern of functions. HIV-specific responses fell into

distinct categories which differed between CD4+ and

CD8+ T-cells and between blood and mucosal tis-

sues. The magnitude and breadth of Gag-specific

responses were generally greater in rectum than

blood. The number of viable cells obtained from cer-

vical cytobrush specimens was limited; however,

preliminary comparisons of HIV-specific T-cell

responses in rectal and cervical mucosa suggested

overlap in the fine specificity of T-cells at these two

very different anatomical sites.
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Conclusions: Mucosal CD8+ T-cells are capable of

broad and complex HIV-specific responses, and likely

play a major role in immune surveillance of these

tissues.

MS6-3

A Plasmodium falciparum Antigen
Increases HIV-1 Replication in a Human
Placental Derived Cell Line

A Ayouba1, C Badaut1, A Kfutwah2, C Cannou1,
C Behr1, O Mercereau-Puijalon1, G Bentley1,
F Barré-Sinoussi1, E Menu1

1Institut Pasteur, Paris, France;2Centre Pasteur du Cameroun,

Yaoundé, Cameroon

Problem: Epidemiological data have established

a link between placental malaria and an increased

risk for HIV-1 mother-to-child transmission (MTCT),

by unknown mechanisms.

Methods: The placenta-derived cell line BeWo and

monocyte-derived macrophages (MDM) were infec-

ted with varying doses of luciferase reporter HIV-1

pseudotyped with the vesicular stomatitis virus pro-

tein G. A recombinant DBL3c domain, derived from

the adhesin PfEMP1 of a Plasmodium falciparum para-

site line collected from an infected placenta (DBL3c-

732), that binds to chondroitin sulfate A (CSA), was

used to stimulate infected cells. In some experi-

ments, DBL3c-732 was preincubated with the Fab

fragment of a specific monoclonal antibody that

inhibits binding to CSA. TNF-a was measured in the

culture supernatants and luciferase activity was

quantified at different time points in cell lysates to

evaluate viral replication.

Results: Addition of DBL3c-732 to HIV-1-infected

BeWo cells led to a dose-dependent increase of HIV-

1 replication. This enhancement was specific as it

could be inhibited by the Fab fragment of a mono-

clonal antibody against DBL3c-732. In MDM, by

contrast, the addition of the same concentrations of

DBL3c-732 induced a strong dose-dependent inhibi-

tion of HIV-1 replication. The effect of DBL3c-732

on HIV-1 replication is most likely mediated by TNF-

a as this cytokine was increased by DBL3c-732 bind-

ing to BeWo cells and MDM.

Conclusions: This study identified for the first time

a direct link between a specific Plasmodium antigen

and HIV-1 replication. These data underline the

importance of efficient malaria prophylaxis together

with antiretroviral interventions in areas where HIV-

1 and malaria co-circulate.

MS6-4

The pros and cons of dendritic cells in
HIV transmission

G Morrow1, A Shaw1, F Crostarosa1, S Trapp1,
SG Turville1, I Frank1, A Gettie2, J Blanchard3,
M Robbiani1
1Center for Biomedical Research, HIV and AIDS Program, Population

Council;2Aaron Diamond AIDS Research Center, Rockefeller Univer-

sity;3Tulane National Primate Research Center

Problem: Being positioned within the tissues lining

the body, dendritic cells (DCs) are central to innate

and adaptive immunity to incoming pathogens. HIV

exploits DC biology to facilitate the initiation and

spread of HIV infection. A better understanding of

how HIV crosses the reproductive epithelia (in the

presence and absence of other infections like HSV-2

that exacerbate HIV spread) is needed to improve

preventative vaccines and microbicides.

Method of study: Model monocyte-derived and

skin-derived DCs are studied for their abilities to

interact with HIV and HSV-2. DC biology is monit-

ored by flow cytometry and by measuring cytoki-

ne/chemokine release. Infections are monitored by

PCR, ELISA, and immunostaining. In parallel, we

perform studies in macaques to evaluate this bio-

logy in vivo.

Results: HIV does not fully activate DCs like many

other pathogens do, resulting in suboptimal immu-

nity being induced. DCs readily capture HIV, which

can be internalized and rapidly transferred to CD4 T

cells. Immature DCs can also become infected by

HIV and then transfer the newly produced viruses to

CD4 T cells. HSV-2 can infect immature macaque

DCs and impair their immunostimulatory activity.

Vaginal challenge of macaques with HSV-2 coincides

with the rapid appearance of lesions (primarily cervi-

cal) and heightened cytokine and chemokine

responses. How this impacts immunodeficiency virus

is under investigation.

Conclusions: HIV and HSV-2 subvert DC biology in

very different ways that likely act together to favor

HIV spread. Identifying ways to circumvent virus-

induced dysfunction is key to limiting HIV infection.
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MAIN SESSION 7: NK CELLS IN IMPLANTATION AND PREGNANCY

MS7-1

Tolerance and natural killer cells

WM Yokoyama
HHMI/Washington University in St. Louis, USA

Problem: Natural killer (NK) cells are found at

the maternal-fetal interface. Relevant to full

appreciation of uterine NK cells is how NK

cells achieve self-tolerance because their potent

effector capacities must be controlled to avoid

inadvertent destruction of otherwise normal tis-

sues. Through their inhibitory receptors, NK cells

can be regulated by MHC class I molecules

on their cellular targets. However, MHC class

I-deficient hosts do not have overactive NK cells,

and instead their NK cells have poor target killing

capacity. Furthermore, the NK cell receptors are

not uniformly expressed and are encoded by

polymorphic genes that segregate independently

from genes for their highly polymorphic ligands,

suggesting that each NK cell must acquire self-

reactivity.

Method of study: We used a deceptively simple

cell-free assay to determine the functional compet-

ence of freshly isolated NK cells to be triggered

through their activation receptors.

Results: MHC class I-specific receptors for self-

MHC impart signals allow NK cells to acquire the

functional capacity to be triggered by their activa-

tion receptors, a process termed ‘‘licensing.’’ Ironic-

ally, the self-MHC-specific receptors were originally

identified in terms of inhibition of NK cell effector

responses.

Conclusions: These studies strongly suggest that the

MHC-specific receptors directly engage self-MHC

class I in order to generate two types of self-tolerant

NK cells, i.e., licensed NK cells that are inhibited by

self-MHC through the same receptor that conferred

licensing, and unlicensed NK cells that do not need

to be inhibited by self-MHC since they are unli-

censed.

MS7-2

Molecular mechanisms involved in the
control of NK cell accumulation in the
decidua

C Carlino, H Stabile, S Morrone, A Gismondi,
A Santoni
Department of Experimental Medicine, University ‘‘La Sapienza’’,

Rome, Italy

During early pregnancy, decidualization of the

human uterine mucosa is accompanied by a drastical

enrichment of CD56highCD16negative NK cells which

represent the most prominent immune cells in the

first half of human pregnancy. Uterine NK (uNK)

cells differ from CD56high blood NK cells in several

ways, including the KIR receptor repertoire, the

adhesion molecule and the chemokine receptor pro-

file as well as for the expression of some genes

induced by the hormone enviroment. However, it is

still unclear whether uNK cells arise from an NK cell

progenitors present in the uterus or recruited from

other tissues or peripheral blood that once in the

uterus complete their differentiation program. Our

results demonstrate the ability of chemokines pre-

sent in the uterine compartment, such as CXCL12/

SDF-1, CX3CL1/Fractalkine and CXCL10/IP10, to

support peripheral blood NK cell migration through-

out endothelial and stromal decidual cells as well as

the ability of freshly isolated decidual NK cells to

migrate through stromal cells. Notably, we observed

that this capability is significantly increased when

progesterone cultured stromal cells were used as

substrate and strongly correlated with the ability of

progesterone to positively modulate the expression

of chemokines on stromal cells. Furthermore, we

found that when peripheral blood human NK cells

were allowed to take an intimate contact with deci-

dual stromal cells or with autologous adherent deci-

dual cells, they acquired a chemokine receptor

pattern that mostly resembles that of decidual NK

cells. Collectively these results strongly suggest that

during early pregnancy, peripheral blood NK cell
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recruitment to the uterus contributes to the

enhancement of NK cell numbers in this non-lym-

phoid organ where NK cells undergo reprogramming

of their chemokine receptor pattern and acquire

a specific phenotypic and functional profile to ensure

a good outcome of pregnancy. This work was sup-

ported by grants from the European NoE EMBIC

within FP6 (contract number LSHN-CT-2004-

512040).

MS7-3

NK cell regulation and Type I propensity
in women with recurrent pregnancy
losses and infertility of multiple
implantation failures

J Kwak-Kim
Reproductive Medicine, Department of Obstetrics and Gynecology,

Rosalind Franklin University of Medicine and Science/The Chicago

Medical School. North Chicago, IL, USA

Women with recurrent pregnancy losses and infertil-

ity of multiple implantation failures demonstrate

propensity to type 1 immune response. Peripheral

blood Th1/Th2 cell ratios were significantly elevated

in these women as compared to those of normal

controls. Recently, we have studied type 1 immune

response in NK cell populations, and T regulatory

(Treg) cell populations. Treg cells were reported to

have a major role in auto-reactive T and B cell regu-

lation, and maintenance of a pregnancy. Treg cells

were studied in women with reproductive failures

using multiple markers; Foxp3+ cells were subdivi-

ded according to CD4 and CD25 expression, i.e.,

CD4+Foxp3+, CD4-Foxp3+, CD25+Foxp3+, CD25-

Foxp3+, CD4+CD25+Foxp3+, and CD4+CD25-

Foxp3+ cells. The main population of Foxp3+ cells

was CD4+Foxp3 cells in both controls and the

patients. The proportion of CD4+Foxp3+ Treg cells in

CD4+ cells is significantly decreased in women

with RSA and multiple implantation failures as

compared to controls (p<0.05 each). The ratio of

CD4+CD25+Foxp3+/CD4+ Treg cells is significantly

correlated with that of CD4+CD25+/CD4+ cells. This

finding supports the notion that T cell dys-regulation

is already present in early stage of T cell differenti-

ation in women with recurrent pregnancy losses and

multiple implantation failures. Propensity to type 1

immune response was also present in NK cell

population. The level of CD56bright/IFN-c+/TNF-a+

cells (%) was significantly higher in women with

RSA (P<0.05) and implantation failures (P<0.01) as

compared with that of normal controls. The level of

CD56bright/IL-4+/IL-10+ cells (%) was very low

(<2%) in all groups, but was significantly lower in

women with RSA than that of normal controls

(P<0.05). The TNF-a/GM-CSF expressing CD56bright

cell ratio was significantly higher in women with

RSA (P<0.05) and implantation failures (P<0.01) as

compared with that of normal controls. We con-

cluded that NK1 shift in peripheral blood NK cells

was identified in non-pregnant women with RSA

and implantation failures. Propensity to type 1

immune response is present in T and NK cell popu-

lation of women with recurrent pregnancy losses

and multiple implantation failures. It is noteworthy

that T cell dys-regulation exists in early stage of

T cell differentiation.

MS7-4

Contributions of endometrial
lymphocytes to angiogenesis during
pregnancy

C Tayade1, Y Fang1, BA Croy2

1Department of Biomedical Sciences, University of Guelph, Guelph,

ON, Canada and;2Department of Anatomy and Cell Biology, Queen’s

University, Kingston, ON, Canada

Problem: Commercial meat pigs experience two

waves of spontaneous fetal loss during early and mid

gestation of their 114-day pregnancy. Poor blood

supply of the placenta is considered a participating

cause. We hypothesize that endometrial angiogenesis

at implantation sites is driven by products from

recruited lymphocytes that promote gestational suc-

cess and differs between sites with fetuses that are

healthy or undergoing an early arrest.

Method of Study: Gilts (virgin or gestation days 20,

30, 50 (n=4/group)) were studied. Expression of Vas-

cular endothelial growth factor (VEGF), VEGF-recep-

tors (I, II), Placenta growth factor (PlGF), Hypoxia

inducible factor (HIF-1a), interferon-c (IFN-c) and

tumor necrosis factor-a (TNF-a) was quantified by

real time PCR in 500-laser capture microdissected

endometrial lymphocytes (LY) or endothelial cells (EC)

and compared with intact endometrium or tropho-

blasts. VEGF family related proteins were evaluated
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by immunohistochemistry and special stains were

used to examine endometrial vasculature.

Results: LY, EC, endometrial biopsies and tropho-

blasts expressed all VEGF members and HIF-1a but

relative transcription varied with gestational age and

implantation site viability. LY, EC and endometrium

obtained from arresting attachment sites had fewer

transcripts than samples from healthy sites. Endome-

trial angiogenesis appeared to be more robustly pro-

moted by LY than by trophoblasts in healthy sites.

Elevated transcription of IFN-c and TNF-a accom-

panied fetal arrest. In arresting sites EC were irregu-

larly shaped and arteries were narrower, surrounded

by elastin fragment and heavy collagen deposits.

Conclusion: Peri-implantation and midgestation fetal

losses can be lymphocyte-promoted processes invol-

ving endometrial vascular failure and coordinated

onset of inflammation.

MS7-5

Significance of soluble HLA-G detection
in follicular fluids and embryo
supernatants in IVF/ICSI cycles

N Lédée1, F Thonon2, S Perrier d’hauterive2,
JM Foidart2, N Heck2, C Munault2, R Lombroso1,
J Selva1, I Hammoud1, M Bergère1, P Cavelot1,
N Louafi1, N Kozma3, M Aguerre-Girr3,
P Le Bouteiller3, J Tabiasco3

1Médecine et Biologie de la Reproduction.Centre hospitalier Poissy-st

Germain en Laye Université Versailles St Quentin en Yvelines, Poissy,

France;2Departement universitaire de Gynecologie et Obstetrique, CHR

Citadelle, Liege, Belgique;3INSERM U563, CHU Purpan, Toulouse,

France

Problem: To document if soluble (s)HLA-G detec-

tion in individual follicular fluids (FF) or embryo

culture supernatants (ES) could be a marker of

potential of clinical pregnancy.

Methods: 117 Individual follicular fluids, 309 Day-2

embryo culture supernatants (Day-2ES)(Center 1)

and 276 day-3 embryos supernatants (Day-3 ES)

(Center 2) were collected, and blindly analyzed.

Traceability from fully documented embryos was

established up to the implantation for 117 FF,

122 Day-2 and 103 Day-3 ES using the Web-based

database (Medifirst). sHLA-G was blindly detected

using an optimized chemioluminescent Elisa Assay

(Center 3).

Results: sHLA-G in FF, D2 and D3 ES were detected

in respectively 96%, 23% and 68% of the samples.

FF and Day2- sHLA-G concentrations were not cor-

related.. In the FF, the sHLA-G concentrations do

not significantly influence the implantation rates.

sHLA-G detection significantly increases from D-2 to

D-3 ES tested. IR were higher in detectable groups

compared to undetectable groups in Day-2 ES (39

versus 20%, p=0.01) and Day-3 ES (15 versus 5%,

p=0.08).

Conclusion: sHLA-G in the FF does not influence

the implantation in contrast to the amount detected

in ES. The low percentage of detection on Day-2,

even faithful for implantation, is a limit for a

clinical application. From Day-3 embryo super-

natant, sHLA-G detection could however be very

useful marker for implantation prognosis but power

of the study shoud be increased. Our study is there-

fore still ongoing. This work was supported by the

European network of excellence EMBIC (contract

512040).

MS7-6

A model for uterine NK cells as killers
not builders in pregnancy

S Sharma, S Murphy, N Hanna, G Berg, J Padbury,
R Romero
1Department of Pediatrics, Women and Infants Hospital; 2Department

of Pediatrics, Women and Infants Hospital; 3Department of

Neonatology, UMDNJ- Robert Wood Johnson Medical School;
4Department of OB/GYN, Linkoping University; 5Department of

Pediatrics, Women and Infants Hospital; 6Perinatology Research

Branch, Wayne State University

Problem: Organ-specific innate immunity at the

maternal-fetal interface is thought to be crucial for

fetal development and immunoprotection, but its

potential contribution to the pathophysiology of

pregnancy-associated disorders has received little

study. Despite a volume of work accumulated on

uterine NK (uNK) cells, their precise role as a friend

or a foe to pregnancy remains a mystery, in partic-

ular when associated with the absence of a preg-

nancy compatible anti-inflammatory milieu. In this

regard, our recent work provides an experimental

evidence for detrimental effects of cytotoxic uNK

cells resulting in fetal resorption in IL-10)/- mice.

This raises important questions about the functional

spectrum of uNK cells. It is possible that these cells
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participate in late pregnancy complications such as

premature delivery, pre-eclampsia, intrauterine

growth restriction (IUGR) and respond to inflamma-

tion and infections at the time of hormonal anomal-

ies. Premature birth in response to inflammation

provides an experimental avenue to address these

possibilities. Preterm birth remains an enigmatic

reproductive disorder with a poorly understood etiol-

ogy, except for a strong association with intrauterine

infections.

Methods: Timed pregnancies were established invol-

ving wild type and IL-10)/- mice. LPS (0.5 lg/

mouse) was administered i.p. on gd 14 and animals

were either euthanized on gd 16 or allowed to

deliver. Utero-placental tissue was either fixed

for immunohistochemistry or processed for mono-

nuclear cell isolation and immune profiling.

Pregnancy outcome was recorded at the time of the

delivery.

Results: We show that uNK cells mediate inflamma-

tion-induced preterm delivery in the absence of

IL-10. Administration of low doses of lipopolysacc-

haride (LPS) late in gestation results in preterm

delivery in IL-10)/-, but not wild type, mice.

Although uNK cells are nearly absent during later

stages of pregnancy, LPS-induced preterm birth in

IL-10)/- mice is associated with an increased number

and placental-infiltration of cytotoxic uNK cells, and

extensive placental cell death. Depletion of NK cells

or TNF-a neutralization in LPS-treated IL-10)/- mice

restores term delivery. Furthermore, in vivo inactiva-

tion of TNF-a prevents uNK cell infiltration and pla-

cental cell apoptosis.

Conclusions: These results imply that a regulatory

axis involving uNK cells, TNF-a, and IL-10 plays

a crucial role in the pathophysiology of inflam-

mation-induced preterm birth.
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MAIN SESSION 8: REGULATORY MECHANISMS IN PREGNANCY

MS8-1

Trophoblast-immune interactions: the
role of TLRs during pregnancy

G Mor
Yale University School of Medicine

Immune cells such as macrophages and neutrophils

are present at the implantation site as early as the first

week of implantation. This evidence suggests that the

innate immune system is not indifferent to the fetus

and may play a role, not only in host protection to

infections, but also in the fetal-maternal immune

adjustment. A significant aspect in this process is the

establishment of an adequate microenvironment that

will promote cell growth and inhibit harmful inflam-

matory immune reactions. Although there is a large

body of evidence supporting the semi-allograft theory,

which focuses mainly on studying the process of toler-

ance towards paternal antigens presented by the

blastocyst, we have shown that the invading tropho-

blast actively recruits maternal immune cells follow-

ing the trophoblast’s recognition of bacterial or viral

components. Trophoblast cells express the receptors

to recognize pathogen-associated molecular patterns

(PAMPs) expressed by bacteria, virus, parasites, and

fungi. These transmembrane pattern-recognition re-

ceptors (PRRs), namely Toll-like receptors (TLR), are

key players in the activation of the innate immune

system. All ten human TLRs are expressed by the pla-

centa, and stimulation of TLR-4 by LPS or stimulation

of TLR-3 by Poly(I:C) (a synthetic analogue of viral

sdRNA) leads to an increased production of pro-

inflammatory chemokines by human trophoblast

cells. We hypothesized that during implantation an

inflammatory environment is necessary for the

attachment and invasion of the blastocyst16. Therefore

we propose the existence of an ‘inflammatory-medi-

ated embryo implantation’ condition which is

dependent on the proper ‘‘education’’ of the innate

immune system by the trophoblast. In turn, the

recruited monocytes respond to the trophoblast in a

supportive manner by producing and secreting fac-

tors, such as cytokines and chemokines, which pro-

mote trophoblast survival and function.

MS8-2

Role of male seminal factors in
establishing maternal immune tolerance
for pregnancy

SA Robertson, L Moldenhauer, LR Guerin,
JD Hayball
Research Centre for Reproductive Health, University of Adelaide

Problem: The conceptus expresses paternal antigens

including MHC but is protected from immunological

attack by an active state of maternal immune toler-

ance. The sequence of events during early pregnancy

required to activate tolerance is not clear. We hypoth-

esise a central role for male seminal fluid in provision

of male antigens and immune-deviating cytokines in

priming the female immune response for pregnancy.

Methods: T-cell transgenic mouse models with oval-

bumin (OVA) as a model paternal antigen were util-

ized to investigate the occurrence, kinetics and MHC

restriction of paternal antigen activation of the

female immune system after exposure to seminal

fluid. GM-CSF null mutant mice were used to evalu-

ate the role of the dendritic cell cytokine GM-CSF in

regulating the female response.

Results: OVA-reactive OT-1 and OT-II T-cells admin-

istered to female mice mated with males constitutively

expressing ovalbumin in seminal fluid express activa-

tion markers and proliferate in lymph nodes draining

the uterus prior to embryo implantation. Activated T-

cells are restricted to maternal H-2 haplotype. The

amplitude of the T-cell proliferative response is dimin-

ished when female mice are GM-CSF deficient.

Conclusions: Our data show that paternal antigens

delivered within semen stimulate female T-cell activa-

tion and proliferation, via maternal dendritic cells

using both MHC class I and class II restricted pathways.

GM-CSF is an essential cytokine for efficient uterine

dendritic cell antigen processing and presentation.

This provides a mechanism whereby semen exposure

constitutes the initial priming event for paternal anti-

gen recognition and tolerance induction in early preg-

nancy, and uterine GM-CSF synthesis induced by

seminal fluid signalling amplifies this response.
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MS8-3

How do the CD4+CD25+Foxp3+
regulatory T cells maintain tolerance?

K Tung1, E Samy1, H Qiao1, K Wheeler1, Y Sun1,
A Paul1
1Department of Pathology, University of Virginia, Charlottesville, VA 22908

Problems: How do organ-specific CD4+ CD25+

Foxp3+ regulatory T cells (Treg) influence autoim-

mune disease induction and progression?

Method of Study: From normal B6AF1 mice, Treg

from lymph nodes (LN) draining ovary, prostate or

lacrimal gland were quantified for suppression of

oophoritis, prostatitis and dacryoadentitis in d3tx mice.

On d3tx B6AF1 mice, and d3tx mice expressing trans-

genic spermatid-specific ovalbumin (OVA) plus trans-

genic TCR to pOVA (DO11.10), the total and pOVA

specific Foxp3+ Treg cells in LN and target organs were

characterized, and their in vivo function determined.

Results: Treg in regional LN of normal mice were

15 to 50 times more efficient in suppressing autoim-

mune disease of the draining organ than the Treg

from non-draining LN. D3tx led to severe autoim-

mune disease of ovary and testis. Unexpectedly,

their total and antigen-specific Treg were increased

rather than decreased in both LN and target organ.

They were functional; thus Treg depletion acceler-

ated disease in d3tx mice. In transgenic model,

severe orchitis coincided with emergence of IL17-

producing antigen-specific effector T cells.

Conclusions: Antigen specific Treg in normal mice

are strategically positioned to anticipate and avoid

potential concomitant autoimmunity in organ speci-

fic infections or other danger signals. In autoimmune

d3tx mice, Treg are increased and not reduced

despite disease progression, thus the disease is due to

Tregs’ failure to contain effector T cells.

MS8-4

Indoleamine 2,3-dioxygenase in
immunoregulation

P Sedlmayr
Institute of Cell Biology, Histology and Embryology Center of

Molecular Medicine Medical University of Graz

The tryptophan-degrading enzyme indoleamine

2,3-dioxygenase (IDO) is reported to be critically

implicated in the mechanism of maternal immuno-

tolerance of the semiallogeneic fetus. Immuno-

regulation via IDO is based on inhibition of T and

NK cell proliferation by tryptophan catabolism exer-

ted by macrophages and dendritic cells. IDO is

induced by interferons, engagement of CD200R and

CTLA-4. Hormones such as hCG, oestrogen and

progesterone contribute to the reguation of IDO. We

discuss findings pertaining to the role of IDO in

pregnancy, its location at the feto-maternal interface,

systemic induction of IDO in pregnancy and the

association of IDO to spontaneous abortion and

preeclampsia. Whereas there is a large body of

evidence supporting the relevance of IDO as a key

immunoregulatory factor in feto-maternal tolerance,

open questions remain concerning as to its role.

MS8-5

Regulatory benefits of pregnancy

M Kallikourdis, AG Betz
Laboratory of Molecular Biology, Hills Road, Cambridge, CB2 2QH, UK

Rheumatoid arthritis frequently improves dur-

ing pregnancy, which is followed by an exacerbation

of the disease postpartum. Whilst the underlying

mechanism remains elusive, it is clear that female

sex hormones play an important role. We have

made two observations that might shed light on the

modulation of the autoimmune response. Firstly,

that the regulatory T cell population expands during

pregnancy to prevent an immunological rejection of

the fetus and secondly that regulatory T cell function

is altered in rheumatoid arthritis patients. Here we

examine whether the pregnancy-induced temporary

remission in human disease also occurs the mouse

model. We were able to demonstrate that pregnancy

protects mice from the onset of collagen-induced

arthritis. Next, we used adoptive transfer experi-
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ments to assess the potency of regulatory T cells

from different sources in preventing arthritis. We

found that regulatory T cells from mice in preg-

nancy-induced remission from arthritis are more

potent in preventing the onset of disease than those

from control mice. This suggests that pregnancy not

only increases the number of regulatory T cells per

se, but specifically induces antigen specific tolerance,

which at least in part is due to regulatory T cells.
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MAIN SESSION 9: INFLAMMATION AND IMPLANTATION

MS9-1

Chemokine tuning at the fetal – maternal
interface

A Mantovani
Istituto Clinico Humanitas IRCCS Rozzano, Milan Italy and Istitute of

General Pathology, University of Milan, Milan, Italy

Fetal loss in animals and humans is frequently asso-

ciated with inflammatory conditions. D6 is a promis-

cuous chemokine receptor with decoy function,

expressed in lymphatic endothelium, that recognizes

and targets to degradation most inflammatory CC

chemokines. Here, we report that D6 is expressed in

placenta on invading extravillous trophoblasts and

on the apical side of syncytiotrophoblast cells, at the

very interface between maternal blood and fetus.

Exposure of D6(-/-) pregnant mice to LPS or anti-

phospholipid autoantibodies results in higher levels

of inflammatory CC chemokines and increased leu-

kocyte infiltrate in placenta, causing an increased

rate of fetal loss, which is prevented by blocking

inflammatory chemokines. Thus, the promiscuous

decoy receptor for inflammatory CC chemokines D6

plays a nonredundant role in the protection against

fetal loss caused by systemic inflammation and anti-

phospholipid antibodies.

MS9-2

The complement system at the feto-
maternal interface: friend or foe?

F Tedesco, R Bulla, F Bossi, C Agostinis, L Rizzi
Department of Physiology and Pathology, University of Trieste, Italy

Problem: The Complement ( C) system is an essen-

tial component of innate immunity and acts as

a double-edged sword providing an effective defence

against harmful agents and representing a real dan-

ger for tissues under conditions of unrestricted acti-

vation. The targets are identified by recognition

molecules and neutralized by biologically active

products released following C activation through one

of the three pathways. Unfortunately, these products

are not selective for foreign targets and may attack

also host cells. We sought to determine whether this

situation is encountered at the placental level where

C can be activated by structural changes that occur

in the decidua including vascular remodelling and

trophoblast invasion.

Method of study: Specimens of first trimester pla-

centa were analysed for complement deposition by

immunohistochemical analysis. Trophoblast and

decidual endothelial cells (DECs) were isolated and

examined for synthesis of C components by RT-PCR

and ELISA and for the ability of these components

to promote trophoblast-DECs interaction.

Results: Most C components are synthesized by

decidual macrophages, endothelial and stromal cells,

and trophoblast. DECs, unlike the endothelial cells

of non pregnant uterus, synthesize C1q, which is

secreted and deposited on the cells surface. The

bound C1q was found to promote adhesion of DECs

to trophoblast that express a C1qR for the collagen

portion of the molecule. Another interesting finding

was that DEC express also C7 on their surface

which functions as a down-regulator of DEC

activation. C components were documented on the

decidual vessels of spontaneous abortions.

Conclusions: C exhibits novel functions at feto-

maternal interface.

MS9-3

Before Antigen induces Immunity:
V-ATpase and inflammation during
pregnancy

K Beaman, R Levine, E Ntrivalas, A Gilman-Sachs
Clinical Immunology Laboratory, The Chicago Medical School, Rosalind

Franklin University, N. Chicago, Illinois, USA

Pregnancy is an example of normal, physiological

generation of immune tolerance. Recent data sug-

gests that the embryo itself may induce the immune

response in order to produce an inflammatory

response and finally, vascularization and growth. In

normal development, the implanting embryo act-

ively responds to its surroundings by inducing

inflammation, and this causes the maternal tissue to
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release cytokines. This occurs prior to and without

antigenic differences between mother and embryo.

Our studies focus on a specific component of a vacu-

olar ATPase molecule (V-ATPase) called (a2-VAT-

Pase) previously identified as Regeneration and

Tolerance Factor. V-ATPases are critical to implanta-

tion and successful pregnancy. a2-VATPase, as the

a2 isoform of the ‘‘a’’ subunit of V-ATPase is critical

for a functional V-ATPase. In immune cells and act-

ively growing cells, such as fetal and maternal cells

found at the site of blastocyst implantation, a2-VAT-

Pase is present both within the cell and on the cell

surface. a2-VATPase has two potential mechanisms

by which it may regulate local inflammatory proces-

ses and apoptotic processes, both of which are vital

to implantation. First, when present in the cell

membrane, a2-VATPase regulates ATP hydrolysis at

the cell surface, which in turn regulates the P2X7

channel. Upon activation, P2X7 triggers the release

of IL-1ß and the onset of apoptotic events. Secondly,

soluble a2-VATPase (the N-terminal region) has

been shown to induce IL-1ß production directly in

monocytes and T cells. During pregnancy, a2-VAT-

Pase regulates IL-1ß, apoptosis and the immune

response in fetal and maternal tissues prior to anti-

genic stimulation.

MS9-4

Anti-phospholipid antibody-mediated
fetal loss: direct effect of the
autoantibodies on trophoblast and
decidual cells

PL Meroni, MO Borghi, S Scurati, ND Simone2,
I Cetin3, SS Pierangeli4.
Dept. Int Med, Univ. Milan & IRCCS Ist Auxologico Italiano;2Catholic

Univ, Rome;31st Gynecol Clinic, Univ Milan, ITALY;4Univ Texas, USA

aPL are risk factor for recurrent pregnancy loss/com-

plications. The mechanisms of aPL-mediated preg-

nancy failure are still matter of research. Although

aPL are associated with thrombosis, thrombotic

events cannot explain all the miscarriages. There is

evidence for a direct in vitro aPL effect on the

trophoblast as shown by their binding, reduced pro-

liferation, hCG release, in vitro invasiveness, adhe-

sion molecule expression and increased apoptosis.

Such a direct reactivity is supported by the expres-

sion of beta2GPI on human trophoblast. aPL/anti-

beta2GPI abs also bind to human decidual/endome-

trial cells in vitro. The binding specificity for

beta2GPI is supported by the reactivity of affinity

purified polyclonal APS IgG and of human monoclo-

nal IgG anti-beta2GPI Ab (IS3). Once bound the Abs

induce an increase in ICAM-1 expression. Altogether

these findings suggest a complex direct action of

aPL/anti-beta2GPI Abs on trophoblast/decidual cells

with functional pathogenic effects. Preliminary evi-

dence shows that it is possible to interfere with these

mechanisms. TIFI is a 20 a.a. peptide able to inhibit

the binding of beta2GPI to EC and to prevent throm-

bosis induced by anti-beta2GPI Abs in mice; incuba-

tion of trophoblast/decidual cells with serial

concentrations of TIFI inhibited the anti-beta2GPI Ab

binding. Lower inhibitory effects were found by

incubating the cells with TLR-4 ligand antagonist, or

anti-annexin A2 antibody. Interestingly, upregula-

tion of ICAM-1 on decidual cells was also inhibited

by these molecules. As a whole these findings sug-

gest that the binding of anti-b2GPI Abs to decidual

cells involves b2GPI, annexin A2 and TLR-4.

MS9-5

Inflammation induces pregnancy failure
and growth restriction: complement
inhibition as a possible target for
therapy

G Girardi
Hospital for Special Surgery – Weill Medical College of Cornell

University

Appropriate complement inhibition is an absolute

requirement for normal pregnancy. Uncontrolled

complement activation in the maternal-fetal inter-

face leads to fetal death. Here we show that comple-

ment activation is a crucial and early mediator of

pregnancy loss in two different mouse models of

pregnancy loss. Using a mouse model of fetal loss

and growth restriction (IUGR) induced by antiphosp-

holipid antibodies (aPL), we examined the role of

complement activation in fetal loss and IUGR. We

found that C5a-C5aR interaction and neutrophils are

key mediators of fetal injury. Treatment with hep-

arin, the standard therapy for pregnant patients with

aPL, prevents complement activation and protects

mice from pregnancy complications induced by aPL,

and anticoagulants that do not inhibit complement
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do not protect pregnancies. We identified release of

TNF-a and tissue factor (TF) expression as critical

intermediates that act downstream of C5 activa-

tion. In an antibody-independent mouse model of

spontaneous miscarriage and IUGR (CBAxDBA) we

also identified C5a as an essential mediator. Comple-

ment activation caused dysregulation of the angio-

genic factors required for normal placental

development. In CBAxDBA mice, we observed

inflammatory infiltrates in placentas, functional defi-

ciency of free vascular endothelial growth factor

(VEGF), elevated levels of soluble VEGF receptor 1

(sVEGFR-1, also known as sFlt-1; a potent anti-

angiogenic molecule), and defective placental devel-

opment. Inhibition of complement activation

blocked the increase in sVEGFR-1 and rescued preg-

nancies. Our studies in antibody-dependent and

antibody-independent models of pregnancy compli-

cations identified complement activation as the key

mediator of damage and will allow development of

new interventions to prevent pregnancy loss and

IUGR.
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MAIN SESSION 10: IMMUNOLOGY OF PREECLAMPSIA

MS10-1

Evolution of ideas on physiopathology
of preeclampsia

P-Y Robillard
néonatalogie, épidémiologie périnatale, GH Sud-Réunion, Saint-Pierre,

F Réunion

Hypertensive disorders of pregnancy (HDP) remain

a major public health problem as they concern

approximately 10% of human pregnancies. From

1900 to the 1980’s, numerous studies confirmed

what has been well-known for 3 centuries for

eclampsia : HDP were « the disease of primigravi-

dae » with a protective effect of any kind of pre-

ceding pregnancy (including miscarriages or

abortions). At the end of the 1970’s and during the

1980-90’s, 3 major advances occured in comprehen-

sion of preeclampsia : First, unique to human preg-

nancy, there are two trophoblastic invasions, one at

time of implantation (like all mammals), and a sec-

ond very deep one at the end of the first trimester of

pregnancy ; it is the defect of this second wave

which implies a rise of maternal blood pressure to

try to bring supplies to the fœtus through the shal-

low implantation. Second, in severe preeclampsia

and eclampsia, all maternal symtoms are due to

a global endothelial cell disease (glomeruloendotheli-

osis, liver and cerebral vascularitis); since then,

researches are focused on a possible « factor X »

cause of this vascularitis. And third, epidemiological

studies showed that the father may play a role : HDP

can be a disease of first pregnancy at a level of

a couple, and not only a « disease of primigravidae »

(concept of « primipaternity »), with a protective

effect of a long sexual cohabitation before concep-

tion in new couples (sperm exposure ?). The last

decade has seen an explosion of immunological

studies on preeclampsia with notable discoveries :

the immunological role of the sperm, the crucial

involvment of Natural-Killer cells in implantation,

notably for the indispensable angiogenesis surround-

ing the trophoblast, the possible mismatching among

couples concerning paternal HLA-C and maternal

receptors. These aspects will be discussed with

possible perspectives on further researches.

MS10-2

NK cells and the maternal inflammatory
response in pre-eclampsia

I Sargent, A Borzychowski, C Redman
1,2,3Nuffield Department of Obstetrics and Gynaecology

The immunological interaction between the mother

and fetus has classically been thought of as one

between paternal antigen and the maternal T cells.

However, the MHC antigen expression on human

trophoblast and the immune cell populations present

in the decidua suggest that this interaction primarily

involves decidual NK cells rather than T cells, and

this is supported by new functional studies. It is also

becoming apparent that the maternal systemic

immune response in pregnancy (Th1/Th2 shift) pri-

marily involves NK cells. Aberrant NK cell activation

both locally in the decidua and systemically in the

maternal blood may be the cause of pre-eclampsia.

MS10-3

Circulating microparticles and
immunoregulation in pregnancy and
pre-eclampsia

CWG Redman, S Germain, IL Sargent
Nuffield Department of Obstetrics and Gynaecology, Oxford, UK,

OX3 9DU

Cellular particles are ubiquitously shed from cell

membranes or secreted as endocytic vesicles (exo-

somes). Microparticles are larger and are generated

during apoptosis or necrosis. Exosomes are smaller

and released from late endosomes after cell stimula-

tion. Both membrane particles and exosomes can be

detected in the circulations of non-pregnant and

pregnant women. In non-pregnant individuals

microparticles are increased in conditions associated

with systemic inflammation such as sepsis or meta-

bolic syndrome. During pregnancy they are also

associated with pre-eclampsia. They include particles
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derived from platelets, endothelium and various leu-

kocytes. In pregnancy syncytiotrophoblast-derived

microparticles are derived from the syncytial layer of

the placenta. Syncytiotrophoblast membrane micro-

particles (often called STBMs) interact with both

immune and endothelial cells. They may contribute

to the systemic inflammatory response of both nor-

mal and pre-eclamptic pregnancies, although inhibi-

tory activity has also been described. Moreover, the

repeatedly observed downregulation of T cell activity

in pregnancy may in part be caused by trophoblast

derived exosomes. A suggested mechanism is

deletion of activated T cells, which express Fas

ligand by Fas expressing exosomes derived from

trophoblast.

MS10-4

Combinations of maternal KIR genes
and fetal HLA-C alleles influence
reproductive success: studies of
pre-eclampsia, fetal growth restriction
and recurrent miscarriage

S Hiby1, J Walker2, C Redman3, L Morgan4,
C Tower4, L Regan5, J Hayes2, M Carrington6,
A Moffett1

1Department of Pathology, University of Cambridge, UK;2Department

of Obstetrics & Gynaecology, St James University Hospital, University

of Leeds, UK;3Nuffield Department of Obstetrics and Gynaecology,

John Radcliffe Hospital, University of Oxford, UK;4Department of

Clinical Chemistry, University of Nottingham, UK;5Department of

Obstetrics & Gynaecology, St Mary’s Hospital Medical School,

University of London, UK;6Laboratory of Genomic Diversity,

SAIC-Frederick, MD, USA

Problem: Maternal uterine NK cells have KIR recep-

tors whose ligands include HLA-C present on fetal

trophoblast cells. We have shown that in pre-

eclampsia (PE), where defective placentation occurs,

there is an association with certain combinations of

maternal KIR and fetal HLA-C genotypes (Hiby et al.

J Exp Med 2004;200; 957–65). Inadequate placenta-

tion is also the primary pathogenesis in many preg-

nancies where fetal growth is severely compromised

(FGR) or results in recurrent miscarriage (RSA). We

have now investigated whether KIR/HLA-C associa-

tions are important in all three conditions.

Method of Study: We genotyped two independent

cohorts of pre-eclamptics, a group of mothers with

severely growth restricted babies (FGR) but no PE,

women with unexplained recurrent miscarriage and

controls for KIR and HLA-C. HLA-C was typed as

group 1 and 2, the allotypes distinguished by NK

cells through their KIR receptors.

Results: In all three types of reproductive failure an

association with specific KIR/HLA-C combinations

was found. Specifically, a fetal HLA-C2 group com-

bined with the lack of the activating KIR for HLA-

C2, KIR2DS1, was a significant risk factor. Birth-

weight per se was influenced by this combination

and there was a gene dosage effect for the HLA-C2

group.

Conclusions: A specific combination of maternal

and fetal genotypes, which would result in strong

NK cell inhibition, contributes to reproductive fail-

ure. The genes involved are expressed on NK cells

(KIR) with ligands on trophoblast (HLA-C) and sug-

gest that placentation and reproductive performance

is regulated by the innate immune system.

MS10-5

Different cytokine genotypes
characterizes preterm labour with and
without premature rupture of
membranes

EA Moura, R Mattar, E Sousa, EG Barreiro,
S Daher
1Department of Obstetric and Gynecology – Alagoas State University,

Al, Brazil;2Department of Obstetric - Federal University of Sao Paulo,

SP, Brazil

Problem: Spontaneous preterm labour with prema-

ture rupture of membranes (PROM) or without (SPT)

is mediated by an inflammatory reaction involving

the cytokine network. Considering the fact that some

cytokine gene polymorphism may affect the level of

cytokine production, the purpose of this study was to

investigate the relationship between the polymor-

phisms of the genes coding for TNF-a (-308 G fi A),

IL-10 (-1082 G fi A), IL-6 (-174 G fi C), and IFN-c
(+874 A fi T) and SPT and/or PROM .

Method of Study: Genotyping was performed in

233 mulatto women with history of spontaneous

preterm labour, being 126 without (SPT) and 107

with premature membrane rupture (PROM); and in

104 ethnically matched women without obstetric

pathology. Data were analyzed by the v2 or Fisher
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exact test, with the level of significance set at p £
0.05.

Results: We observed a significant association

between high producing T/T IFN -c genotype and

PROM, but no differences between SPT and controls

genotypes. In addition, our data showed increased

frequency of high producing TGF-b genotypes and a

trend towards association with the high production

IL-10 genotypes in SPT women as compared to

PROM group. There was no association between SPT

or PROM and TNF-a (-308 G fi A) and IL-6 (-174

G fi C).

Conclusions: The observed associations are relevant

not only as risk factors but also because they repre-

sent another piece of evidence that relevant differ-

ences underlines the development of SPT and

PROM. Supported by FAPEAL
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MAIN SESSION 11: CLINICAL IMMUNOLOGY

MS11-1

New Insights into the Etiology and
Diagnosis of Implantation Failure

C Coulam
Millenova Immunology Laboratories, Rinehart Center for Reproductive

Medicine

Problem: Implantation is essential for survival of all

mammals. Failure of implantation is the most com-

mon cause of lack of successful pregnancy after in

vitro fertilization and embryo transfer. Successful

implantation requires invasion of the blastocyst into

the endometrium where it must stimulate its own

blood supply. In order for it to invade, the trophob-

lastic cells proliferate, induce a paracrine apoptotic

reaction and secrete proteases capable of digesting

the endometrial extracellular matrix (MMPs). Acti-

vation of MMPs at the implantation site is stimulated

by the serine protease, plasmin, the production of

which is regulated by plasminogen activator inhibi-

tors (PAI). The p53 tumor suppressor gene is

a potent inducer of apoptosis, regulates cell growth

and induces angiogenesis. Vascular Endothelial

Growth Factor (VEGF) is the best characterized regu-

lator of angiogenesis.

Method of Study: Buccal swabs were obtained from

70 women with of history of recurrent implantation

failure after IVF/ET and 73 control women. DNA

was extracted from the buccal swabs and analyzed

for the presence of the PAI 4G/4G, VEGF –1154A/A

and Arg/Pro genotypes.

Results: The frequency of homozygosity of the PAI

4G/4G and VEGF –1154A and Pro 72 genes were

significantly higher among women experiencing

recurrent pregnancy loss compared with control

women.

Conclusion: Implantation is a complex process

with redundant mechanisms such that a defect in

one mechanism will not result in implantation

failure. The challenge is to identify the combi-

nation of defects that will lead to implantation

failure.

MS11-2

Autoantibodies to factor XII and
kininogens in patients with recurrent
pregnancy losses

T Sugi
Department of OB/GY, Tokai Univerisity School of Medicine

Problem: Plasma contact proteins such as factor XII

and high molecular weight kininogen have antico-

agulant and profibrinolytic activities in vivo. Recently,

numerous studies have suggested the associations

between contact protein deficiencies and recurrent

pregnancy losses (RPL), and between autoantibodies

to contact proteins and RPL. We reported that certain

antiphosphatidylethanolamine antibodies (aPE) are

not specific for phosphatidylethanolamine (PE) per

se, but are directed to PE-binding plasma proteins,

kininogens (Sugi and McIntyre. Blood 1995; 86: 3083–

89). We also reported a statistically stronger association

between RPL and kininogen-dependent aPE than

between RPL and antibodies to anionic phospholipids

for early gestational losses. Later, it has been reported

that antibodies to factor XII showed a strong and

statistically significant association with RPL.

Method of study: We used synthetic peptides in

inhibition and direct binding studies to identify the

antigenic binding sites of autoantibodies to factor XII

and kininogens in RPL patients.

Results: Among plasmas from 24 RPL patients who

were positive for kininogen-dependent IgG-aPE, 17

(70.8%) recognized Leu331-Met357 which is located

on the carboxyl-terminal portion of kininogen domain

3 and known as the major kininogen cell attachment

site. Among plasmas from 17 RPL patients who were

positive for autoantibodies to factor XII, 13 patients

(76.5%) recognized the amino-terminal heavy chain

region (amino acids 1–30) of factor XII, which is

known as binding site to platelet GP Ib-IX-V complex.

Conclusions: Both autoantibodies to factor XII and

kininogen-dependent aPE may block factor XII- and

kininogen-biding to GP Ib-IX-V complex and aug-

ment thrombin-induced platelet aggregation.
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MS11-3

Praneem polyherbal vaginal tablets cure
70–95% of vaginosis /vaginitis caused
by a large spectrum of Reproductive
tract and sexually transmitted
infections

GP Talwar
Talwar Research Foundation New Delhi, India

We reported the development of a polyherbal formu-

lation (Praneem) with action on a wide spectrum of

genital pathogens (Talwar,et al. Am. J. Reprod Immu-

nology, 2000;43, 144–151). It inhibited the growth of

N.gonorrhea including antibiotic resistant strains,

MDR E.coli, Staph. aureus; Candida albicans, C.tropi-

calis and C.krusei. Studies at Johns Hopkins showed

prevention of infection by vaginal route of Herpes

simplex –2 and chlamydia trachomatis in progestin

primed mice by Praneem and studies al Institut

Pasteur Paris & Conrad Lab Nor folk indicated its

virucidal action on HIV. After preclinical toxicology,

Phase I clinical trials documented the safety of

Praneem (Bagga et al Trans. Royal. Soc. Trop. Med.

Hygiene 2006;100:1164–1167; Joshi et al Trans. Roy.

Soc. Trop. Med. Hygiene, 2005; 99: 769–774.) Phase

II efficacy studies at Postgraduate Institute of Medical

Education & Research followed by multicentric trials

in 6 centres of the Indian Council of Medical

Research have shown the ability of Praneem to cure

70% of patients suffering from abnormal vaginal dis-

charge after 7 night use of Praneem intra-vaginally.

The cure rate was above 90% on extension of treat-

ment to 14 days. 100% of women with Trichomonas

vaginalis, 70% with microorgnism causing vaginosis

& 82% with Candida infections were rendered free

of infection, after 7 days of treatment. Praneem is

currently in Phase III large scale trials and may

become available for public use in the near future.

ABSTRACTS

American Journal of Reproductive Immunology 57 (2007) 379–481 ª 2007 The Authors

Journal compilation ª 2007 Blackwell Munksgaard 423



ABSTRACTS OF SELECTED ORAL PRESENTATIONS AND POSTERS

ICRI-07-1-1

Complement receptor gC1qR expression
and distribution in bovine sperm

R Valeris1, P Villamediana1, A Quintero2, O Parra3,
J Sandoval3, B Ghebrehiwet4

1Animal Biotechnology Research Unit. Faculty of Veterinary Sciences

and Experimental Faculty of Sciences. University of Zulia. Maracaibo.

Venezuela; 2Animal Production Research Unit (UNIPA). Faculty of

Veterinary Sciences. University of Zulia. Maracaibo. Venezuela;
3Clinical Research Unit. Faculty of Veterinary Sciences. University of

Zulia. Maracaibo. Venezuela;4Department of Medicine. State University

of New York at Stony Brook. Stony Brook. NY, U.S.A

Problem: Determining the identity of the mole-

cules involved in sperm-oocyte interaction could

lead to breakthroughs that will eventually allow

the design of more efficient in vitro fertilization

protocols in domestic species, especially in bovines.

In addition, this could also serve as a basis for

predicting sires’ reproductive performance. Recen-

tly, complement receptor gC1qR/p33, a multi-

compartmental and multifunctional protein that

recognizes the globular heads of C1q, has been

shown to play a role in reproduction in humans.

The objective of this research was to determine

the gC1qR distribution and expression on plasma

membrane in bovine sperm before and after heparin

treatment.

Method of Study: capacitation of sperm derived

from frozen-thawed bovine semen was induced

through heparin incubation and its effectiveness was

assessed with a CTC stain. Subsequently, indirect im-

munofluorescence assays were conducted with mAb

(60.11, anti-gC1qR) to assess gC1qR distribution and

expression. Data were statistically analyzed through

v2 test and Fisher’s exact test.

Results: Data analysis demonstrated that gC1qR is

expressed on the plasma membrane of bovine sperm.

gC1qR showed a capacitation-related redistribution,

migrating to the acrosome region: 175 sperm in hep-

arin-incubated aliquots vs. 109 in control (P<0.05,

n=300) showed fluorescence over the acrosome

region. This distribution is similar to that reported in

humans. Similarly, either gC1qR expression or its

accessibility to antibodies increased after capacita-

tion. This also correlates with what has been

observed in humans.

Conclusion: These results suggest that gC1qR could

participate in primary sperm-oocyte interaction in

bovines.

ICRI-07-1-2

The NKT cells in the follicular fluid and
peripheral blood of infertile women: a
pilot study

J Krizan1, L Cuchalova2, J Madar2, J Rezacová2,
P Sima1, M Kralickova3

1Department of Immunology and Gnotobiology, Institute of Microbio-

logy, Czech Academy of Sciences,v.v.i., Videnska 1083, Prague 4,

the Czech Republic; 2Institute for Care of Mother and Child, Depart-

ment of Immunobiology, Podolske nabrezi 157, Prague, the Czech

Republic; 3Department of Obstetrics and Gynecology, University Hospi-

tal, Faculty of Medicine, Charles University, Capkovo namestı́ 1, Pilsen,

the Czech Republic

Problem: The NKT cells represent important branch

of cell immunity. There are several papers docu-

menting the changes of NKT cells in peripheral

blood and decidua, which may suggest that, may

participate in regulation of the Th1/Th2 balance and

the cytokine production at the feto-maternal inter-

face during implantation.

Method of study: The aim of this study was to iden-

tify the differences in abundance ratios (relative pro-

portions) of NKT cells in follicular fluid and

peripheral blood in groups of infertile women, in

which the infertility was caused by the ovarian dis-

order, the tubal closure, and the endometriosis. The

group of healthy women, in which the cause of

infertility relied on their partners, formed the con-

trols. The flow cytometry has been used.

Results: This is the first report proving the presence

of NKT cells in follicular fluid. No significant changes

in relative proportions of NKT cells in follicular fluid

were detected in all infertile groups including con-

trols. Increased relative proportions of NKT cells in

peripheral blood were documented only in women

with infertility caused by tubal closure.

Conclusions: These findings suggest that NKT cells

outside of follicle fluid (from peripheral blood) could

be connected with tubal closure infertility without

affection of relative proportions of NKT in follicular

fluid.
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ICRI-07-1-3

Live birth from preantral follicle oocytes
in cryopreserved mouse ovaries after
IVG, IVM and IVF

I Horiuchi1, A Hasegawa2, H Kasumi2, N Mochida2,
S Komori1,2, K Koyama1,2

1Department of Obstetrics and Gynecology, Hyogo College of

Medicine;2Laboratory of Developmental Biology and Reproduction,

Institute for Advanced Medical Sciences, Hyogo College of Medicine

Problem: As ovaries are large stores of oocytes,

cryopreservation is a feasible method for preserving

female reproductive potential, especially in young

patients with cancer or in women at risk of prema-

ture ovarian failure. In this study we examined

whether cryopreserved oocytes from mice could

develop into live pups after in vitro growth (IVG)

and in vitro maturation (IVM).

Method of study: Cryopreservation was carried out

by a vitrification method. For IVG, oocyte-granulosa

cell complexes (OGCs) from mouse ovarian preantral

follicles were cultured for 6 days. The grown OGCs

were transferred to a maturation medium to assess

nuclear maturation and then subjected to in vitro

fertilization (IVF).

Results: Histological examination revealed that the

cryopreserved ovaries could preserve good morphol-

ogy compared with fresh ovaries. Among OGCs

recovered from cryopreserved ovaries, 44.7 %

achieved to maturation after IVG/ IVM. After insem-

ination 57.3 % of the oocytes were fertilized. Subse-

quently, 50.7 % of the fertilized eggs developed into

a blastocyst stage. These rates are not statistically dif-

ferent when compared to those obtained from fresh

ovaries. Moreover, two live pups were obtained fol-

lowing transplantation.

Conclusions: This study demonstrated that OGCs

in preantral follicles recovered from cryopreserved

ovaries maintained competence to grow and

mature in vitro, and the mature oocytes success-

fully developed into offspring following IVF-ET.

These results encouraged us to apply the ovarian

cryopreservation and in vitro culture to preserva-

tion of fertility.

ICRI-07-1-4

Distribution of beta-tubulin in
pathological human sperms

J Peknicova1, M Pexidrova1, A Kubatova1,
O Tepla2, P Draber1

1Institute of Molecular Genetics, v.v.i., Academy of Sciences of the

Czech Republic, Prague, Czech Republic;2Iscare IVF Ltd, Prague, Czech

Republic

Problem: The cytoskeletal proteins in the sperm are

in connection with fertilization and motility. We

compared the distribution and amount of tubulin in

spermatozoa from men with normal and pathological

spermiograms.

Method of study: Human sperm were divided into

five groups. Immunocytochemical and biochemical

methods were used in our experiments. The acro-

some state of sperm was tested by MoAb (Hs-14)

against intraacrosomal proteins. For detection of cy-

toskeletal proteins the following MoAbs were used:

TU-01 (IgG1) against the N-terminal structural

domain of a-tubulin, TU-12 (IgM) against the C-ter-

minal structural domain of b-tubulin and TU-06

(IgM) against the N-terminal domain of b-tubulin,

TUB 2.1 (IgG1) against the C-terminal structural

domain of (-tubulin and antibody 18D6 (IgG1)

against the N-terminal peptide of (-tubulin. The con-

centration of proteins was evaluated by modification

of the Smith’s method (BCA).

Results: Striking differences in immunofluorescence

(IF) staining were observed with anti-b-tubulin anti-

body TU-12 that decorated the sperm tail and the

equatorial segment of the head. The epitope was

located in the (-tubulin region (426–435. Quantita-

tive immunoblotting revealed differences in the

amount of tubulin among men with normozoosper-

mia and those with pathology. The evaluation of IF

results with TU-12 antibody and control anti-acro-

somal antibody showed statistically significant differ-

ences in the staining of sperm head among the

samples of normal and pathological sperm.

Conclusions: The results suggest that tubulins,

which are involved in functional organization of the

sperm, could be useful biomarkers of the pathologi-

cal sperm state and might be applied in human

medicine and assisted reproduction.
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ICRI-07-1-5

Biochemical nature of boar sperm
antigen with functional activity in
primary sperm-zona pellucida binding

M Mollova, M Stamenova, P Rashev
Institute of Biology and Immunology of Reproduction ‘‘acad. K. Brata-

nov’’, Sofia, Bulgaria

Problem: Investigations on specific and functionally

active sperm antigens would bring about the elucida-

tion of the mechanisms of gamete interaction and

help the search to new approaches for prognosis and

regulation of fertility. Previously, we have produced

a monoclonal anti-boar spermatozoa antibody 4B12

that might affect the primary sperm-zona pellucida

binding. It was shown that the 4B12 antigen was

shared between different animal species and secreted

both in the testis and epididymis.

Results: Using indirect immunofluorescence (IIF)

and ELISA tests, here we provide evidence that Mab

4B12 reacts with ejaculated and capacitated boar

spermatozoa, the reaction being intensified after the

capacitation. By Sephadex G-200 chromatography of

NP40 extracts from capacitated spermatozoa the Mab

4B12 cognate antigen is found to be eluted in the

ascending part of 4th protein fraction. The results

from SDS-PAGE and Western blot of the fraction

containing 4B12 antigen show specific reactivity of

the antibody with two protein bands of 85 kDa and

330 kDa. The results from Western blot of NP40

extracts from capacitated spermatozoa show reactiv-

ity of the antibody with the same proteins and two

additional protein bands of 165 kDa and 300 kDa. In

Western blot of extracts from epididymis Mab 4B12

reacted with 85 kDa protein.

Conclusion: It is suggested that Mab 4B12 identified

an aggregated polypeptide molecule originating from

a precursor protein (Mr 85 kDa) present on epididy-

mal spermatozoa, that is exposed on sperm acrosome

after ejaculation and intensified concomitantly with

the occurrence of capacitation. Future investigations

are needed to explain the mechanisms of involve-

ment of 4B12 functional domains in gamete interac-

tion.

ICRI-07-1-6

Increased expression of secretory
actin-binding protein (SABP) on human
spermatozoa is associated with poor
semen quality

J Capkova1, F Elzeinova1, P Novak2

1Institute of Molecular Genetics, AS CR;2Institute of Microbiology,

AS CR

Problem: Antibodies to human sperm are useful

diagnostic reagents for detection of changes in

sperm protein expression and their relationship

with sperm defects and male infertility. The speci-

ficity of Hs-16 monoclonal antibody and the local-

ization and frequency of the occurrence of Hs-16-

recognized protein on human spermatozoa were

investigated.

Method of study: The specificity of Hs-16 antibody

was analyzed by the Western blotting technique and

MALDI mass spectrometry. In indirect immunofluo-

rescence Hs-16 antibody was used to test sperm ejac-

ulates.

Results: The Hs-16 antibody detected a human

sperm and seminal plasma protein, which was

determined as secretory actin-binding protein

(SABP). This specificity was also verified by co-

localization of SABP and actin on spermatozoa with

Hs-16 and anti-actin antibodies, and partial co-

localization of these proteins was found. SABP was

localized on the sperm tail, mainly in the midpiece

of the tail. Other parts of spermatozoa were labeled

with lower frequency. A significant difference was

found in SABP expression between sperm from

men with normal spermiograms and men with

pathological spermiograms. Increased expression of

this protein was observed in men with astheno-

zoospermia.

Conclusions: Hs-16 antibody reacts specifically with

SABP. SABP can serve as a marker of defective

sperm and may be associated with fertility failure.
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ICRI-07-1-7

Sperm associated antigen 9 (SPAG9) –
potential candidate molecule for fertility
control: Immunogenicity study of
recombinant SPAG9 in a bonnet
macaque (Macaca radiata)

M Garg1, R Rana1, N Jagadish1, D Chaurasiya1,
A Hasegawa2, K Koyama3, A Suri1
1Genes and Proteins Laboratory, National Institute of Immunology,

Aruna Asaf Ali Marg, New Delhi, India;2Laboratory of Developmental

Biology and Reproduction, Institute of Advanced Medical Sciences,

Hyogo College of Medicine, Nishinomiya, Hyogo, Japan;3Department

of Obstetrics and Gynecology, Hyogo College of Medicine,

Nishinomiya, Hyogo, Japan

Problem: The human sperm-associated antigen 9

(hSPAG9) is of special interest attributing to the

findings indicating that SPAG9 is an acrosomal mole-

cule. SPAG9 is not only restricted to acrosomal com-

partment but also persists in equatorial segment

post-acrosome reaction, which is a key location in

sperm-egg interaction.

Method of study: Cloning and expression of

hSPAG9 was done in prokaryotic expression vector

pET 28b(+).The recombinant construct (pET28b-

hSPAG9) was expressed in Escherichia coli and puri-

fied using Ni-NTA resin. Immunization were carried

out with recombinant hSPAG9 (rhSPAG9) adsorbed

on alum in macaques. Gel electrophoresis, immuno-

blotting, indirect immunofluorescence assay, and

hamster sperm egg penetration assay were carried

out to characterize the anti-SPAG9 antibodies.

Results: Immunogenicity studies in macaques were

carried out with recombinant SPAG9 adsorbed on

alum, which resulted in high titers of anti-SPAG9

antibodies as determined by enzyme-linked immu-

nosorbent assay (ELISA). Immunoblotting analysis

employing anti-rhSPAG9 antibodies generated in

monkeys indicated that antibodies specifically reac-

ted with native SPAG9 from macaque and human

sperm and rhSPAG9 protein. Furthermore, indirect

immunofluorescence experiments demonstrated

SPAG9 localization in the acrosomal compartment of

macaque and human sperm. In addition, monkey

antibodies against rhSPAG9 significantly inhibited

the human spermatozoa adherence or penetration in

zona-free hamster oocytes.

Conclusion: These results demonstrate that rhS-

PAG9 adsorbed on alum is highly immunogenic in

subhuman primate model and therefore represents

a suitable sperm-based vaccine immunogen for fertil-

ity trials in macaque.

Acknowledgement: This work was supported by

grants from Department of Biotechnology, Govern-

ment of India and Mellon foundation and CONRAD,

USA.

ICRI-07-1-8

Expression of costimulatory molecules,
chemokine receptors and
proinflammatory cytokines in dendritic
cell population in normal and
chronically inflamed rat testis

M Fijak1, L Lustig2, W von Wulffen3, R Iosub1,
VA Guazzone2, E Schneider1, A Meinhardt1,
C Rival2
1Department of Anatomy and Cell Biology, Justus-Liebig-University of

Giessen, Aulweg 123, 35392 Giessen, Germany;2Center for Research in

Reproduction, University of Buenos Aires, Argentina;3Department of

Pulmonary and Critical Care Medicine, University of Giessen Lung

Center (UGLC), Germany

Problem: Dendritic cells (DC) are potent antigen

presenting cells and presentation of self antigens by

DC is likely to play an important role in the initi-

ation of autoimmunity and its progression. Our

recent characterization of testicular autoantigens in

experimental autoimmune orchitis (EAO), a model

of chronic testicular inflammation, prompted us to

investigate the activation state of DC in normal and

EAO rat testis. The activation state is crucial in

determining the outcome of antigenic challenge viz

the development of either T cell immunity or toler-

ance.

Method of study: DC were quantified immunohis-

tochemically in normal, control and EAO Wistar rat

testis using the DC specific antibodies Ox-62 and

CD11c followed by stereological analysis. The

expression of CD80, CD86 and MHC class II on DC

was analyzed by flow cytometry. Moreover, testicu-

lar DC from normal and diseased rats were isolated

(97%) by magnetic bead separation followed by

FACS and expression of chemokine receptors (CCR2

and CCR7), IL-10 and IL-12 was determined byRT-

PCR.

Results: The number of DC in EAO testes (ca.

7x105/testis) increased significantly compared to
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control rats (ca. 1x105/testis). No significant differ-

ences in the expression of CD80, CD86 and MHC

class II between groups was shown, however signifi-

cantly elevated expression of CCR7 and a concomit-

ant decrease of IL-12p40 subunit mRNA in the 50

day EAO group were evident. The CCR2 level in

EAO animals was significantly decreased compared

to adjuvant controls and expression for IL-10 and IL-

12p35 subunit were detectable only in 50 day EAO

group.

Conclusions: These data suggest that the DC in EAO

testis have already processed (auto)antigens and are

in a status to migrate to the local nymph nodes for T

cell activation. They are in a ready migratory state,

but functionally immature.

ICRI-07-1-9

ZP3-specific antibody is a vital
component of virally vectored
immunocontraception induced by
a recombinant murine cytomegalovirus
expressing zona pellucida 3 in mice

M Lloyd1, S O’Leary2, S Robertson2, G Shellam1

1Discipline of Microbiology and Immunology, University of Western

Australia;2Department of Obstetrics and Gynecology, University of

Adelaide

Problem: A recombinant murine cytomegalovirus

expressing zona pellucida 3 (rMCMV-ZP3) induces

complete and irreversible sterility in immunocompe-

tent BALB/c mice, markedly depleting ovarian folli-

cles within 3 weeks of infection. It is likely that ZP3

antibody plays an important role.

Method of study: Immunoglobulin-deficient and

control immunocompetent BALB/c mice were inocu-

lated with a standard dose of MCMV-mZP3 vaccine.

Male mice were introduced immediately and breed-

ing was allowed to proceed for 100 days. The num-

ber of pups born during this time was counted and

used to determine vaccine success. Alternatively,

naı̈ve females received a single intravenous inocula-

tion of serum containing anti-ZP3 antibodies or

a control serum, and males were introduced one day

later. The time to first litter was recorded.

Results: Immunoglobulin-deficient females showed

no reduction in fertility after inoculation with the

vaccine and the ovaries appeared normal at the end

of the experiment. Conversely, control immunocom-

petent mice were rendered completely sterile with

almost complete follicular loss at 100 days post inocu-

lation. The reduction in follicles at 21 days was

accompanied by altered expression of surrogate mark-

ers of ovarian health: growth differentiation factor-9,

connexin-43 and the homeobox gene, nobox.

Additionally, immunoglobulin-deficient mice inocu-

lated with anti-ZP3 antibodies showed a significant

delay in the time before delivery of the first litter

compared to controls. We are continuing to explore

the effect of ZP3 antibody on the ovarian structure.

Conclusions: Antibody is vital for the success of

rMCMV-ZP3-induced immunocontraception.

ICRI-07-1-10

Biological and Cytostatic effects of
some animal and plant nucleases and
their PEG-conjugates

P Poucková1, D Hlousková1, M Zadinova1,
J Matousek2, J Soucek3

1Institute of Biophysics and Informatics 1st Medical Faculty Charles

University Prague;2Institute of Animal Physiology and Genetics CAV,

Liběchov;3Institute of Hematology and Blood Transfusion, Prague,

Czech Republic

Problem: The antitumor and immunosuppressive

effects of Bovine pancreatic ribonuclease (RNase A),

Bovine seminal ribonuclease (BS-RNase), wheat leaf

neutral ribonuclease (WLN-RNase) and Mung been

nuclease (PhA) both in vitro and in vivo were stud-

ied.

Method of study: RNase A and PhA enzymes were

obtained from comercial sources whereas BS RNase

and WLN-RNase were isolated in our laboratories

from bull seminal vesicles and weat leaves. Antipro-

liferative activity was tested on ML-2 cell line and

immunosuppressive effect on human lymphocytes in

mixed lymphocyte culture. The antitumor activity in

vivo was tested in athymic nude mice bearing human

melanoma tumor.

Results: The free RNase A and PhA-nuclease exerted

very little antiproliferative and immunosuppressive

activities in comparison to the effect of BS-RNase.

Immunosuppressive effect of WLN-nuclease reached

the same level as that of BS-RNase. However, after

their conjugation to PEG these preparations evoked

cytotoxic activity after i.t. or i.p. administration. The

tumor size after treatment with PEG-RNase A
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decreased by 70 %. The both free or PEG-conjugated

BS-RNases decreased the tumor size also by the same

way. The strongest aspermatogenic, embryotoxic and

immunosuppressive effects, and antigenicity were

proved by BS-RNase enzyme. The smallest side effects

were demonstrated by PhA nuclease.

Conclusion: This paper shows for the first time that

polymer conjugates of some plant RNases might be

used as antitumor agents in treatmant of human

malignancies. Work supported by the Grant

Agency of the Czech Republic no. 523/04/0755 and

521/06/1149. The authors are also grateful for the

supporting to I RP I APG no. AVOZ 50450515 and

partly by the Grant no. RA 8033-3 (Ministry of

Health, Czech Republic) and by the Grant League

against Cancer Prague.

ICRI-07-1-11

Soluble HLA-G as a marker of embryo
quality in IVF cycles

I Sudoma1,2, V Chernyshov3, V Zukin1,2

1NADIYA Clinic, Kyiv;2National Medical Academy of Postgraduate

Education, named after P.L.Shupyk, Ministry of Health of Ukraine,

Kyiv;3Laboratory of Immunology, Institute of Pediatry, Obstetrics and

Gynecology, Academy of Medical Sciences, Kiev, Ukraine

Problem: Identification of embryo quality and

implantation potential markers remains actual for

embryo selection in IVF cycles. The aim of this study

was to evaluate the sHLA-G concentrations in day 3

embryos culture media droplets in relation to IVF

cycles results.

Method of study: A total of 225 embryo culture

supernatants from 50 patients were assayed. 120

embryos were selected for transfer in 50 IVF cycle.

Double monoclonal sandwich immunoassay kit for

quantitative measurement of s-HLA-G (Ex-Bio;

Czech Republic) was utilized.

Results: In 19 (38,0%) treatment cycles pregnancy

was achieved. Soluble HLA-G was detected in 49

(22,2%) of 225 samples. In 19 pregnant cycles 37

embryos were transferred, 13 (68,4%) were sHLA-G

positive, the coincidence of high morphological score

and sHLA-G was observed in 10 (27,0%) of them.

At least one sHLA-G positive embryo was detected

in 12 (63,1%) cycles. In 31 non- pregnant cycles 83

embryos were transferred, 13 (15,6%) were sHLA-G

positive, the coincidence of high morphological score

and sHLA-G were found in 7 (8,4%) of them. At

least one sHLA-G positive embryo was detected in 7

(22,5%) cycles (p<0,05 for all data). Pregnancy rate

in the cycles, where sHLA-G positive embryos were

selected for transfer was 52,6% (10 cases). In the

cycles without sHLA-G positive embryos pregnancy

rate was 29,0 % (9 cases). In the cycles, were high

morphological score and sHLA-G secretion coincides,

the pregnancy rate was 63,3%.

Conclusions: Evaluation of sHLA-G status to mor-

phological criteria may be useful as an additional

clinical tool for embryo selection.

ICRI-07-1-12

Effect of progesterone on the
expression of HLA-E in human
choriocarcinoma cell line

Z Huang1,2, H Hyodo1, T Nagamatsu1,
J Matsumoto1, K Kawana1, T Fujii1, Y Taketani1
1Department of Obstetrics and Gynecology, The University of

Tokyo;2Department of Obstetrics and Gynecology, West China Second

Hospital

Problem: Among non-classical class I HLA mole-

cules, HLA-E plays an important role in the recogni-

tion of extravillous trophoblast cells by maternal

cells as a major ligand of CD94/NKG2 receptor on

NK cells. But it is still unknown how its expression

is regulated. Progesterone is considered to be an

essential hormone for the maintenance of pregnancy

as an immunomodulator at fetomaternal interaction.

Method of Study: We investigated whether prog-

esterone has a regulatory effect on HLA-E expression

in JEG3, human choriocarcinoma cell line. HLA-E

mRNA amount in cultured JEG-3 cells was assessed

by real-time PCR and surface expression was ana-

lyzed by flowcytometry with HLA-E specific mono-

clonal antibody, 3D12.

Results: HLA-E mRNA was remarkably highly

expressed one hour after the addition of progester-

one and that response was diminished by RU486,

progesterone antagonist. The increase of HLA-E sur-

face expression was also observed from two to four

hours after the addition of progesterone.

Conclusion: Progesterone was suggested to upregu-

late HLA-E expression. This finding provides a new

insight into immunomodulatory function of prog-

esterone at fetomaternal interaction.
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ICRI-07-1-13

Murine cytomegalovirus clear MHC
class I molecules from the cell surface
of infected cell and retrieve them in the
juxtanuclear pre-late endosomal
compartment

M Ilic Tomas, N Kucic, H Mahmutefendic,
G Blagojevic, P Lucin
Department of Physiology and Immunology, Medical Faculty, Univer-

sity of Rijeka, Croatia

Problem: Murine cytomegalovirus (MCMV) down-

regulate MHC class I molecules (MHC-I) from the

cell surface at early stages of infection. The aim of

our study was to compare intracellular localization

of MHC-I on uninfected and MCMV-infected mouse

embrional fibroblasts (MEF).

Methods of study: MEFs were infected with dele-

tion mutant of MCMV devoid of viral Fc receptor

gene, and intracellular localization and trafficking of

MHC-I molecules was determined by confocal micr-

oscopy. Cell surface expression of MHC-I molecules

was followed by flow-cytometry and intracellular

stability by immunoprecipitation after cell surface bi-

otynilation. MHC-I were labeled with monoclonal

antibody MA-215 (Kd) and 34-5-8s (Dd). In order to

define a compartment wherein MHC-I are accumu-

lated colocalization with a Golgi marker (GM130),

an early endosome marker (EEA-1), a lysosomal

marker (LAMP-1) and with antibody against TfR (R-

17) were used. Microtubular network was disrupted

by nocodazole (6.6 lM).

Results: We have found that Kd and Dd molecules,

which are present at the surface of uninfected cells,

are down-regulated from the surface of infected

cells. These molecules can be found accumulated in

juxtanuclear region of infected cells in large vesiculo-

tubular structures. Kd and Dd molecules colocalized

with GM130, R-17 and in small amount with

LAMP-1 and EEA-1. In order to dissect whether

these molecules are retrieved by the Golgi or in

endosomal vesicles, we used nocodazole to disperse

juxtanuclear organelle, including the Golgi complex.

After nocodazole treatment, Golgi complex was

dispersed into vesicles containing Kd and Dd mole-

cules, however almost half of retained molecules did

not colocalize with GM130.

Conclusions: From these results we can conclude

that virus down-regulates the MHC-I from the cell

surface of infected cells into the juxtanuclear vesicles

that are after sorting endosomes in the endocytic

pathway (EEA-1) and before late endosomes

(Lamp1). These vesicles are outside of the recycling

route (TfR-). Significant amount of the nascent

MHC-I molecules are, in addition, retained in the

Golgi complex. Supported by Croatian Ministry of

Science, Grant No 0620238-0223.

ICRI-07-1-14

Expression and release of the NKG2D
ligands RAET1/ULBPs from human
placenta

M Hedlund, A-C Stenqvist, O Nagaeva, V Baranov,
L Mincheva-Nilsson
Department of Clinical Immunology, Umeå University, Umeå, Sweden

Problem: Placenta plays a crucial role in the adap-

tation of the mother to the fetus and can be viewed

as an immunomodulatory organ. We have pre-

viously shown that the NKG2D ligands MICA

and MICB are expressed and released by the syn-

cytiotrophoblast (STB) of human placenta. In this

study we analysed the second family of NKG2D

ligands, the RAET1/ULBP family, in human normal

placenta.

Method of study: Early and term placenta samples

were analysed by quantitative RT-PCR and immu-

nohistochemistry (IHC) for mRNA and protein

expression of RAET1/ULBP molecules. Exosomal

fraction was isolated from placental explant cultures

by ultracentrifugation and analysed by dot blot,

western blot and immunoflow cytometry with latex

microbeads for exosomes and RAET1/ULBP molecule

expression.

Results: mRNA for all five members of the RAET1/

ULBP family is expressed by early and term placenta.

IHC studies showed ULBP2 expression by STB.

RAET1/ULBP molecules were present in the super-

natant of placental explant cultures and in the exo-

somal fraction that was extracted from the culture

supernatants.

Conclusions: The syncytiotrophoblast of human pla-

centa from normal pregnancy expresses the RAET1/

ULBP family of NKG2D ligands. Analyses of super-

natants from placental explant cultures indicate

that these molecules are released in soluble form.
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Expression and release of RAET1/ULBP might have a

two fold purpose – RAET1/ULBP expression might

target stressed/infected or damaged STB for elimin-

ation by NK cells while released RAET1/ULBP mole-

cules might engage and downregulate the NKG2D

receptor in a similar way as sMIC molecules do.

Further studies are in progress to elucidate this

proposal.

ICRI-07-1-15

Interactions between HLA-G molecule
and decidual natural killer cells of
human first trimester pregnancy

K Juretic Frankovic1, G Laskarin1, H Haller.2, I Vlas-
telic2, PL Bouteiller3, D Rukavina1

1Department of Physiology and Immunology, Medical Faculty, Univer-

sity of Rijeka, Croatia;2Department of Obstetrics and Gynaecology,

Medical Faculty, University of Rijeka, Croatia;3INSERM U563, Toulouse,

France

Problem: Non-classical MHC-I molecule HLA-G,

selectively expressed on invading extravillous cytot-

rophoblast, is in close contact with decidual CD56+

NK cells infiltrating first trimester decidua. We

showed recently that exposure to HLA-G positive

trophoblast altered their phenotype and function

(decidual NK cells were able to induce FasL protein

expression in close contact with HLA-G molecule

and it represented dominant mechanism of cytotox-

icity for K562-HLA-G cells). Therefore, our aim was

to investigate further influence of this molecule on

decidual NK cells.

Methods of study: Decidual tissue was minced,

treated with collagenase and passed through density

gradient. After centrifugation, decidual mononuclear

cells were collected. Intracellular expression of cyto-

lytic mediators, NK cell activating receptors and Th1

cytokines was determined in decidual CD56+ cells

after their 18 hour-culture with K-562-PWD cells

and K-562-HLA-G transfectants at 37�C (1:1). Im-

munohistology for FasL and TRAIL was performed.

Results: After overnight culture, decidual NK cells

decreased their content of perforin in close contact

with HLA-G molecule, comparing to their co-culture

with K-562-PWD. We also observed HLA-G medi-

ated decrease of activating NK receptor expres-

sion (NKG2D, NKG2C, NKp44, NKp46) as well as

Th1 cytokine expression (IFN-c, IL-18, TNF-a) in

decidual NK cells. FasL and TRAIL were detected on

paraffin-embedded first trimester decidual tissue sec-

tions as well as FasL by using Alexa 555.

Conclusions: HLA-G decreased expression of cyto-

lytic mediators, NK cell activating receptors and Th1

cytokines in decidual CD56+ cells. Since expression

of HLA-G molecule is limited to gestation, it seems

to be important in the regulation of various decidual

NK cell functions. The experiments are partially

financed by Croatian Ministry of Science (Grants No.

0620402-0376 and 0379) and EMBIC project, Euro-

pean FP6, NoE, LSHM-CT-2004-512040.

ICRI-07-1-16

L-carnitine induces establishment or
aggravation of endometriosis in
a murine experimental model

E Dionyssopoulou, I Athanassakis1

1Department of Biology, University of Crete, Crete, Greece

Problem: Accumulated evidence indicates an associ-

ation between endometriosis and alteration of the

humoral and cell-mediated immunity. While the

role of L-carnitine in the regulation of energy meta-

bolism is well established, it was recently recognized

to modify the immune response in mice and induce

infertility following a phenotypic pathology similar

to clinical endometriosis. This study was designed to

test whether L-carnitine may aggravate an already

established endometriotic state.

Method of Study: Transient endometriosis was

established upon intra-peritoneal administration of

human endometrial cells represented by the cell

lines Ishikawa and MFE-319 to female mice with or

without L-carnitine. Serum and peritoneal fluid (PF)

were collected 5, 10 or 60 days later and submitted

to ELISA and immunofluorescence experiments for

the detection of cytokines and immune cell popula-

tions. The levels of free or acyl-L-carnitine were

measured in the serum and PF by specific radio-

assays.

Results: Human endometrial cells were shown to

implant to the mouse uterus providing a hemorrha-

gic phenotype of the uterus and alter the cellular

and cytokine profile of serum and PF, resembling

the phenotype of endometriosis. Administration of

L-carnitine to these experimental models further

increased the accumulation of endometriosis-specific
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cell populations and cytokines in the PF and serum,

while decreasing the acyl-L-carnitine showing that

the exogenously administered L-carnitine had been

metabolically processed.

Conclusions: These results indicate that L-carnitine

not only facilitates the establishment of endometri-

osis in the female organism but can also aggravate

an already existing endometriotic state, recommend-

ing careful prescription of this agent during the

reproductive period of life.

ICRI-07-1-17

Fully conformed MHC class I molecules
and empty Ld molecules follow different
routes in the endocytic pathway

H Mahmutefendic, G Blagojevic, N Kucic, M Ilic
Tomas, P Lucin
Department of Physiology and Immunology, Medical Faculty,

University of Rijeka, Croatia

Problem: MHC class I molecules are present in the

cell as ‘‘full’’ trimolecular complexes composed of

properly folded heavy chain, b2 –microglobulin

(b2m) and peptide (conformed MHC-I molecules), or

‘‘empty’’ heavy chains devoid of peptide and often

associated with b2m (no-conformed MHC-I mole-

cules). The aim of our study was to compare the

endocytic trafficking of conformed and non-con-

formed murine MHC-I molecules (Kd, Dd and Ld) in

non-polarized cell lines.

Methods of study: Endocytic trafficking of MHC-I

molecules was followed in the model of spontaneous

internalization after surface labeling with monoclo-

nal antibodies (mAbs) or biotin. Intracellular path-

way was dissected by treatment with inhibitors of

vesicular transport and characterized by confocal

microscopy and colocalization with endosomal mark-

ers. Surface biotinilation and immunoprecipitation

was used to determine the kinetics of MHC-I degra-

dation.

Results: In the steady state, conformed and non-

conformed MHC-I molecules partially colocalized.

After internalization, both conformed and non-con-

formed molecules were found in sorting endosomes

(SEs), but after that point they separated. Con-

formed MHC molecules were recycled through

thejuxtanuclear recycling endosomes, whereas

non-conformed MHC-I molecules were directed to

an acidic endosomal retention compartment. From

the retention compartment empty Ld molecules were

directed either into lysosome for degradation or into

the exocytic pathway.

Conclusions: Conformed and non-conformed MHC-

I molecules travel together to the sorting endosomes

and separate into the different routes after they

leave SEs. Conformed MHC-I molecules travel the

recycling route and gradually enter the degradation

pathway. Non-conformed molecules are retained in

a late acidic multivesicular compartment from which

they are sorted into the exocytcytic route or degra-

dation pathway. The experiments are partially

financed by Croatian Ministry of Science Grant No.

0620238-0223 and EMBIC project, European FP6,

NoE, No. 512040, LSHM-CT-2004-512040.

ICRI-07-1-18

Incompatibility of HLA-G may be
associated with effectiveness of
husband’s lymphocyte therapy in
recurrent spontaneous abortion

T Mori1, H Watanabe1, T Kano2, M Furudono2,
R Kikkawa3, H Inoko3, T Naruse4, A Kimura4

1Daigo Watanabe Clinic, Kyoto;2Kano Clinic, Osaka;3Dept of Molecular

Life Science, Tokai Univ Medical School, Kanagawa;4Dept Molecular

Pathogenesis, Medical Research Institute, Tokyo Medical and Dental

Univ, Tokyo, Japan

Problem: Controversy in the effectiveness of

husband’s lymphocyte therapy (LT) for recurrent

spontaneous abortion (RSA) may be caused by

confusion in selection of cases. If HLA-G and -E

expressed on trophoblasts is involved in RSA, com-

patibility/incompatibility of HLA-G alleles between

couples with RSA may influence the clinical out-

come of LT in RSA. In the present study, allelic

distribution of HLA-G and –E antigens was investi-

gated in view of clinical outcome of LT to obtain

information about the selection of cases effective

for LT.

Method of study: A total of 30 couples with RSA in

which wives received LT were genotyped for HLA-G

and HLA-E under the permission of Ethical Review

Committee of Tokai University. Among the RSA

couples, 20 cases were successful to obtain live-birth,

while early abortion was observed in 10 cases. All

the aborted fetuses were subjected to karyotyping to
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ensure no chromosomal abnormalities. Number of

HLA-G or –E alleles shared by couples and number

of incompatible paternal alleles were compared

between the live-birth and abortive groups.

Results: The number of HLA-G alleles shared by cou-

ples was significantly greater in abortive group than

in the live-birth group (p=0.006 by Fisher’s test),

while no difference was observed in the number of

shared HLA-E alleles. The number of incompatible

paternal HLA-G alleles was significantly greater in the

live-birth group as compared with the abortive group

(p=0.010 by Fisher’s test), while no difference was

noted for HLA-E alleles. These observations suggested

that, first, sharing by more than one HLA-G alleles

between couples with RSA attenuated effectiveness

of LT, and secondly, compatibility og HLA-G in the

RSA couples was associated with the failure of LT.

Conclusions: Incompatibility of HLA-G alleles from

husband to wife should be considered in standard-

izing the indication of LT. A large cohort study with

strict indications is needed to confirm the observa-

tions in this study.

ICRI-07-1-19

Immune regulation in human
IVF-pregnancy with semi-allogenic and
allogenic fetuses

VP Chernyshov1, LE Tumanova2, IA Sudoma3,
VI Bannikov4

1Laboratory of Immunology;2Department of Obstetrics, Institute of

Pediatrics, Obstetrics and Gynecology, Academy of Medical Sci-

ences;3National Academy for Post-graduate Education;4ISIDA-IVF, Kiev,

Ukraine

Problem: In pregnancies achieved from oocyte

donation fetal genome is allogenic in contrast to

semi-allogenic in natural pregnancy. In spite of

increased incidence of gestational complications

relatively positive obstetric outcome of such IVF

pregnancies put a question of additional regulatory

mechanisms that support pregnancies with allogenic

fetuses.

Method of study: 73 women: 23 - donation of

oocytes (DO), 22 - IVF, 28 - natural pregnancy (NP)

were studied in first trimester of pregnancy.

Immunophenotyping of lymphocytes and intra-

cellular production of cytokines were studied by

multi-color flowcytometry.

Results: We found more high expression of chemo-

kine receptors CXCR3 and CCR4 on CD4 T cells in DO

pregnant women to compare with NP women, but

only CCR4 expression on CD4 was higher in DO than

in IVF women. Intracellular production of TNF-a,

IFN-c, IL-4 by CD4 T lymphocytes was higher in DO

women than in IVF women. In IVF women intracel-

lular production of IL-4 was lower than in DO women

and NP women and there were no differences in NP

and DO groups. In IVF women expression of activa-

tion marker CD69 on CD4+ T cells was lower than in

DO women and NP women. In DO and IVF women

levels of CD3+CD8+HLA DR+ were higher than in NP

women.

Conclusions: Hyperactivation of Th1 and Th2 by all-

ogenic fetus is specific for pregnancy achieved from

oocyte donation. Preferable activation of Th2 in

cases of oocyte donation reflected additional regula-

tory counteractive mechanisms that support preg-

nancy rate and positive obstetric outcome in spite of

increased frequency of complications.

ICRI-07-1-20

Internalization and intracellular
localization of HLA molecules

G Blagojevic1, H Mahmutefendic1, P Le Bouteiller2,
N Kucic1, M Ilic Tomas1, P Lucin1

1Department of Physiology and Immunology, Medical Faculty, Univer-

sity of Rijeka, Croatia;2INSERM U563, Toulouse, France

Problem: MHC class I molecules could be found inside

the cell and at the cell surface in the form of fully con-

formed trimoleculear complexes (full molecules) and

various conformers devoid of the antigenic peptides

(empty molecules). In this study we compared endocy-

tic trafficking and intracellular localization of fully

conformed and non-conformed different HLA mole-

cules (HLA-G1, HLA-E, HLA-B7 and HLA-Cw6).

Method of study: In our experiments we used mu-

rine fibroblastic J-26 cell line transfected with distinct

HLA molecules (HLA-G1, HLA-E, HLA-Cw6 and HLA-

B7) and human epithelial carcinoma (HeLa) cell line.

Constitutive (after cycloheximide treatment) and

induced (after mAb binding) internalization was fol-

lowed by flow cytometry. Conversion of conformation

was achieved by short low-pH treatment (45 sec; pH

2.0). Markers of intracellular compartments were

used in order to distinguish intracellular localization
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of HLA-molecules by confocal microscopy. The

kinetics of degradation was determined by cell surface

biotynilation and immunoprecipitation.

Results: We have found that all HLA molecules

spontaneously internalized from the cell surface, and

fastest kinetics was observed for HLA-Cw6 and HLA-

E molecules. Typically, empty and misfolded confor-

mations internalized faster then fully conformed HLA

molecules. Triton-X-100 treatment removed all con-

formed HLA molecules from the cell surface indica-

ting their localization in non-organized membrane

domains, whereas non-conformed HLA molecules

were resistant to this treatment, indicating their

localization in lipid rafts. Inside the cell, conformed

HLA molecules accumulated in the juxtanuclear

region, whereas non-conformed molecules were

retained in large multivesicular pre-late-endosomal

structures All investigated HLA-I molecules partially

colocalized with EEA-1, besides conformed HLA-G1.

There was no colocalization with Rab 5A, Lamp-1, as

well as with Rab 5B (with exception for HLA-Cw6

molecules). Non-conformed molecules have shown

weaker colocalization with TfR than conformed.

Conclusions: From ours results we can conclude that

non-classical HLA molecules undergo to the slow

process of spontaneous internalization and recycling,

and a small part of them enter the degradation path-

way during each cycle. Non-conformed molecules

are internalized with faster kinetics and directed into

the large acidic retention vesicles that are before late

endosomes in the degradation route of the endocytic

pathway. The experiments are partially financed by

Croatian Ministry of Science Grant No. 0620238-

0223 and EMBIC project, European FP6, NoE, No.

512040, LSHM-CT-2004-512040.

ICRI-07-1-21

Significance of HLA genotyping to
assess indication of alloimmunotherapy
in recurrent spontaneous abortion

T Mori1, H Watanabe1, T Kano2, M Furudono2,
R Kikkawa3, H Inoko3, T Naruse4, A Kimura4

1Daigo Watanabe Clinic, Kyoto;2Kano Clinic, Osaka;3Dept of Molecular

Life Science, Tokai Univ Medical School, Kanagawa;4Dept Molecular

Pathogenesis, Medical Research Institute, Tokyo Medical and Dental

Univ, Tokyo, Japan

Problem: Effectiveness of husband’s lymphocyte

therapy (LT) for recurrent spontaneous abortion

(RSA) is controversial. Since HLA locus is involved

in maternal immune regulation, polymorphisms in

HLA genes including HLA-G known to be exclu-

sively expressed on chorionic tissue were investi-

gated in association with effectiveness of LT in RSA.

Methods of study: A total of 42 patients with RSA

who had received ALT and 23 control patients with

no history of abortion were subjected to allelic geno-

typing of HLA-G, -E -A, -B, -Cw, and -DRB1 under

permission of Ethical Committee of Tokai University.

All the parents underwent karyotyping and when

either parent of the couples displayed abnormal

karyotype(s), the couple was excluded from the

study. All the abortuses were subjected to karyotyp-

ing to exclude de novo chromosomal abnormality.

Results: HLA-G*010401 was found in all LT-ineffec-

tive cases, 100%, of which 51.9% in effective cases,

and 56.5% in controls were found, respectively.

A*2402 and DRB1*1502, in strong linkage disequili-

bria with G*010401 in Japanese also showed signifi-

cant association with ALT-ineffectiveness.

Stratification analysis suggested that G*010401 and

DRB1*1520 might play synergistic roles in ineffec-

tiveness of LT in RSA. Though the mechanisms are

unknown at present, it is shown that in the first,

husbands’ LT appears effective in RSA with negative

G*010401, and secondly, several HLA genes such as

A*2402 and DRB1*1502 may be involved in effect-

iveness so as to attenuate efficacy of LT.

Conclusion: HLA genotyping including HLA-G may

provide us with a predictive marker of the effective-

ness.

ICRI-07-1-22

Female reproductive steroid hormones
influence the apoptosis and cytokine
secretion by monocyte-derived mature
dendritic cells

D Kyurkchiev1, E Ivanova-Todorova2, I Altankova1,
T Milachich3, S Kyurkchiev2

1Laboratory of Clinical Immunology, University |Hospital ‘‘Sv.I.Rilski’’,

Medical University Sofia; Sofia, Bulgaria;2Department of Molecular

Immunology, Institute of Biology and Immunology of Reproduction,

Bulgarian Academy of Sciences, Sofia, Bulgaria;3IVF Unit, Ob/Gyn

Hospital ‘‘Dr.Shterev’’, Sofia, Bulgaria

Problem: Dendritic cells (DC) are important compo-

nent in the control and modulation of the immune
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response. It is generally accepted that during

pregnancy the immune response is biased to Th2

dominance and both reproductive hormones and DC

are involved in this process. The aim of this study is

to search for interrelation between these factors.

Method of study: Peripheral blood monocytes were

isolated from healthy donors and cultured to obtain

monocyte-derived DC following the well established

procedure. In parallel experiments isolated DC were

cultured in the absence or presence of estradiol (E2)

or progesterone (Pg). Apoptosis was of cultured DC

was assayed using Annexin V-FITC and propidium

iodide kit (Sigma CO). Secretion of IL-6, IL-10, IL-12

cytokines by the cultured DC was assayed using

ELISA kits (R&D Systems).

Results: It was established that both E2 and Pg

added from the beginning of the culture had no

effect on the percentage of apoptotic immature DC

while a higher percentage of apoptotic cells was

recorded in the population of mature DC at day 11-

12th of culture. No effect of these hormones was

detected when secretion of cytokines from immature

DC was assayed. Contrary to that E2 and Pg seemed

to up-regulate the secretion of IL-10 by mature DC.

Conclusions: Female reproductive steroid hormones

cause changes in the cytokine profile secreted by

mature DC and thus biased the immune response to

Th2 dominance. The increased secretion of Il-10 is

possibly related to the increased apoptosis of mature

DC by autocrine regulatory mechanism.

ICRI-07-1-23

Generation and characterization of new
monoclonal antibody against
progesterone induced blocking factor

E Ivanova-Todorova1, D Kyurkchiev2, I Altunkova.2,
S Kyurkchiev1

1Department of Molecular Immunology, Institute of Biology and

Immunology of Reproduction, Bulgarian Academy of Sciences, Sofia,

Bulgaria;2Laboratory of Clinical Immunology, University hospital ‘‘Ivan

Rilski’’, Medical University, Sofia, Bulgaria

Problem: One of the most important sex hormone

which shows high local level during the early stages

of pregnancy is progesterone (Pg). Peripheral and

placental CD8+ T cells from pregnant exposed to Pg

produce progesterone induced blocking factor

(PIBF), a 34-kDa protein that decreases natural killer

cells cytotoxicity and prevents fetal rejection. This

report production and characterization describe the

PIBF-specific monoclonal antibody (MAB 3A6)

which is to be used for detection of PIBF in biologi-

cal fluids.

Method of study: Mice were immunized with

fusion GST-PIBF protein produced by Ecoli trans-

formed with specific vector kindly donated by Dr.

J.Szekeres-Bartho (Pecz University, Hungary). After

fusion with P3U1 myeloma cells hybridomas were

selected which produced MABs reacting with the

immunogen in enzyme immunoassay (ELISA), ECL

blots, flow cytometry and immunofluorescence.

Results: After screening a hybridoma secreting MAB

3A6 was selected which reacted in ELISA against the

fusion protein GST-PIBF but did not react against

GST alone. This result was confirmed after testing

the MAB 3A6 in ECL blotting experiments against

normal human serum, bovine serum albumin,

lysates from human organs. Positive reactions were

recorded against the GST-PIBF fusion protein as pos-

itive bands were detected at 74 kDa. In attempts to

detect native PIBF in biological fluids and placenta

lysates positive stained bands were seen at 48 kDa in

placenta lysate, only.

Conclusion: The MAB 3A6 is reacting against PIBF

and could be used for testing the presence of this

protein in various biological fluids.

ICRI-07-1-24

Endometriosis and infertility:
mechanisms of development

Y Antsiferova, N Sotnikova, L Posiseeva,
D Shishkov
State Research Institute of Maternity and Childhood, Ivanovo, Russia

Problem: Association between endometriosis and

infertility remains poorly understood. Autoimmune

nature of endometriosis is actively discussed during

past decades. But it is not clear yet: are autoimmune

reactions attributed to endometriosis or infertility

development? To distinguish between mechanisms

of endometriosis and sterility development the com-

parative analysis of system and local immune

response in fertile and infertile women with endo-

metriosis was performed.

Method of study: The peripheral and peritoneal

lymphocytes and macrophages phenotype and
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intracellular cytokine production was examined

using flow cytometry. mRNA expression of MMP-2

and TIMP-2 in monocytes/macrophages was assessed

by real-time RT-PCR method.

Results: It was found that some changes of

immune response were common to all women with

endometriosis independently to fertility or infertility

and were characterized by the impairment of cell

differentiation and cell-cell interaction both at sys-

temic and local level with elevation of IFNc synthe-

sis in peritoneal fluid. Fertile women with

endometriosis didn’t exhibit other prominent altera-

tions. Infertile women with endometriosis addition-

ally had high level of B-1 cells and lymphocytes

synthesizing IL-4 and IL-6. Maximal level of periph-

eral B-1 lymphocytes was associated with negative

prognosis for fertility recovery after laparoscopic

treatment of endometriosis. Increase of peritoneal

macrophages activation with elevation of IL-1b
intracellular synthesis and MMP-2, TIMP-2 mRNA

expression was seen only in infertile women with

endometriosis.

Conclusions: Mechanisms of endometriosis and

infertility development are different. Impairment of

fertility in women with endometriosis is defined by

activation of autoimmune reactions and peritoneal

macrophages. (The work was supported by Russian

President grant MD-9533.2006.7).

ICRI-07-1-25

Cellular and molecular mechanisms of
enhanced invasiveness of endometrial
cells and its role in the pathogenesis of
endometriosis

N Sotnikova, Y Antsiferova, D Posiseev
State Research Institute of Maternity and Childhood, Ivanovo, Russia

Problem: The aim of this study was to estimate the

cellular and molecular mechanisms of enhanced in-

vasiveness of endometrial cells and its role in the

pathogenesis of endometriosis.

Method of study: Eutopic and ectopic endometrium

of 25 women with endometriosis and of 20 healthy

women was examined. Real time RT-PCR method

was used for assessment of mRNA for MMP-2,

TIMP-2 and TGFb expression. Surface phenotype of

endometrial stromal cells and lymphocytes was esti-

mated by flow cytometry.

Results: MMP-2 mRNA expression was significantly

enhanced in endometrium of women with endomet-

riosis but this rise was more prominent in ectopic

then in eutopic endometrium. TIMP-2 mRNA

expression was more pronounced in eutopic en-

dometrium. The level of TGFb mRNA expression and

it’s reception by stromal cells and MNC was signifi-

cantly raised in endometriotic lesions. The amount

of regulatory T cells was elevated in the eutopic and

ectopic endometrium of women with endometriosis.

In the ectopic lesion the increase of CD49e expres-

sion by stromal cells and simultaneous decrease in

integrin expression by MNC was found. Cytokines

produced by MNC of endometriotic lesions regulated

in vitro the expression of TGFb mRNA and integrin

expression on the surface of endometrial lympho-

cytes of healthy women.

Conclusions: It seems that enhanced invasiveness of

endometrial cells during endometriosis is due to the

impaired balance of MMP-2/TIMP-2, which can be

regulated by cytokine microenvironment. TGFb
might be the main regulatory molecule influencing

the MMP-2/TIMP-2 ratio and Treg accumulation in

endometriotic lesions. (The work was supported by

Russian President grant MD-9533.2006.7).

ICRI-07-1-26

Anti zona pellucida antibodies impair
mouse folliculogenesis and oocyte
meiotic maturation in vitro

G Calongos1, A Hasegawa2, K Koyama1,2

1Department of Obstetrics and Gynecology, Hyogo College of

Medicine;2Laboratory of Developmental Biology and Reproduction,

Hyogo College of Medicine

Problem: The mammalian zona pellucida, which is

composed of strong immunogenic glycoproteins, is

important because it allows a bidirectional commu-

nication between the oocyte and granulosa cells.

Antibodies against zona pellucida may affect folli-

cular development and meiotic maturation of

oocytes.

Method of study: Antisera were prepared in rabbits

by immunization with mouse ZP2 and ZP3 synthetic

peptides. Preantral follicles were obtained from 16

day old BDF1 mice and cultured for 8 days in

a-MEM plus 10% NRS (control), anti ZP2, or anti

ZP3 antiserum. Then, follicles were transferred to
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maturation medium (hCG and EGF) to evaluate

mucification and oocyte maturation, or fixed for

electron microscopic observation.

Results: During in vitro growth, follicle diameters

were lower in anti ZP2 and ZP3 groups compared

with control (p<0.05). Antral formation rates of anti

ZP2 and ZP3 groups (27/40) were lower than control

(37/40) (p<0.01). After in vitro maturation, anti ZP2

(23/40) and ZP3 (18/40) groups had lower mucifica-

tion rate than control (35/40) (p<0.005), but metha-

phase II oocyte rate was only lower in anti ZP3 (1/

40) group (p<0.001). Zona pellucida thickness was

lower in anti ZP2 and ZP3 groups compared with

control (p<0.005). Electron microscopic micrographs

showed less granulosa cell processes and gap junc-

tions in anti ZP2 and ZP3 groups compared with

control.

Conclusions: Anti zona pellucida antibodies

impaired the formation of gap junctions between

oocyte and granulosa cells. As a result, folliculogene-

sis and subsequent meiotic maturation of oocytes

were also altered. In humans, ovarian dysfunction

and infertility might be caused by anti zona pellucida

antibodies by the same pathogenic mechanism.

ICRI-07-1-27

Direct maternal-fetal immune
interactions are affected by allergy and
parity of the mother

L Breckler1, J Dunstan1, S Prescott1

1School of Paediatrics and Child Health, University of Western Austra-

lia

Problem: Fetal life is a critical period for the devel-

opment of immune function and maternal factors

may influence immune programming. The current

study was carried out to determine if maternal

responses to fetal alloantigens during pregnancy are

altered by factors which affect maternal cellular

immunity such as allergy and previous pregnancies.

Method of Study: Blood was collected from 120

healthy pregnant volunteers at 20wks, 30wks, 36wks

gestation and 6wks post partum. Cord blood was also

collected. Mixed lymphocyte reactions were used to

measure cytokine responses towards fetal alloantigen.

Women were grouped according to a) presence/

absence of allergic disease and b) number of previous

pregnancies.

Results: The ratio of maternal Th-2 IL-13 / Th-1

IFNc response to fetal alloantigen was higher during

pregnancy than postnatally (4.24±2.50, 3.14±2.36

respectively; P=0.036). Women who had allergic dis-

ease had a higher IL-13/IFNc (P= 0.001 ) ratio dur-

ing pregnancy (5.13±2.85) compared to non allergic

women (3.09±1.76). Similarly women who had

experienced multiple pregnancies tended to have a

higher IL-13/IFNc ratio compared to those in their

first pregnancy.

Conclusions: Pregnant women produced a Th-2

skewed cytokine response to fetal alloantigens which

was enhanced by allergic status and parity. These

factors have the capacity to influence the cytokine

milieu experienced by the fetus and could therefore

play a role in the development of immune mediated

diseases in early life.

ICRI-07-1-28

Antigen-presenting function of
testicular macrophages in contact
sensitivity in vivo

K Bryniarski1, M Ptak1, M Szczepanik2, M Szydło3

1Department of Immunology;2Department of Human Developmental

Biology;3Students’ Scientific Society Jagiellonian University College of

Medicine, Krakow, Poland

Problem: The aim of our research was to test how

the treatment of mice with low dose of cyclophosph-

amide (CY) affects the antigen – presenting capacity

of testicular and peritoneal macrophages in the

model of contact sensitivity reaction (CS).

Methods of study: Two experimental protocols

were used. In one, mice received i.v. affinity purified

anti-TGFb or anti-IL-10 mAb or mixture of both

mAbs followed by i.v. injection of TNP-substituted

peritoneal (TNP-Mf) or testicular macrophages (TNP-

TMf). Control animals received Mf only. In the sec-

ond protocol macrophage donors were treated one

day before cell harvesting with 50mg/kg of CY. Then

these cells, after TNP-substitution were injected into

naı̈ve recipients (TNP-MfCY or TNP-TMfCY). In both

protocols 7 days after Mf transfer recipient animals

were tested for contact sensitivity reaction using ear

swelling test.

Results: Recipients treated with anti-TGF-b mAb

and injected with TNP-Mf or TNP-TMf expressed

positive CS reaction (1.9±0.8 and 6.1±0.7
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respectively) in comparison to control mice non-

treated with antibody (0.3±0.3 and 1.5±0.2 respect-

ively). Control recipients of TNP-Mf were addition-

ally treated with mixture of anti-TGF-b and anti-IL-

10 mAbs or with anti-IL10 mAb only and expressed

positive CS reaction (6.1±0.3 and 5.5±0.8 respect-

ively) in comparison to control mice non-treated

with antibody (0.3±0.3). Similarly, recipients of

TNP-MfCY or TNP-TMfCY expressed strong CS reac-

tion (4.9±0.6 and 4.2±0.6 respectively). Our previ-

ous in vitro experiments showed that Mf and TMf of

mice treated with CY produce significantly less TGF-

b?and IL-10 than Mf of non-treated animals.

Conclusion: Our results demonstrate that in vivo

neutralization of TGF-b and IL-10 by CY-treatment

of Mf donors or by anti-TGF-b and anti-IL-10 mAbs

in cell recipients significantly enhances the antigen-

presenting capacity of Mf and TMf, thus suggesting

that both TGF-b and IL-10 play an important regula-

tory role in the afferent limb of the CS reaction.

ICRI-07-1-29

The effects of non-steroidal
anti-inflammatory drugs on inhibition of
cell proliferation and induction of
cytotoxicity, cell cycle arrest, and
apoptosis in a human choriocarcinoma
cell line

A Nilkaeo, S Bhuvanath, N Siripakornvong,
N Inruedee
Department of Microbiology, Faculty of Science, Prince of Songkla

University, Thailand

Problem: Besides their ability to suppress inflamma-

tory processes in several diseases, anti-inflammatory

drugs have a reputation for reducing cancer cell

growth and the risk of cancer occurrence. Since the

interaction of anti-inflammation drugs with human

choriocarcinoma has not been studied, in this study,

we employed the human choriocarcinoma BeWo cell

line as a model of choriocarcinoma to test the effect

of the drugs.

Method of study: NSAIDs used in this study were

aspirin, indomethacin, mesalamine and naproxen.

The effects of NSAIDs on cell proliferation and cyto-

toxicity were assessed by MTT and LDH assays. Cell

cycle progression was investigated using flow cyto-

metric analysis. The induction of cell death was

determined using DNA fragmentation detection

assays.

Results: All drug treatment resulted in inhibition of

cell proliferation in a dose-dependent fashion

(p<0.05) with IC50 values of 116.57, 17.58, 192.54

and 81.13 lg/ml for aspirin, indomethacin, mesal-

amine and naproxen, respectively. These drugs did

not affect cell adhesion in the first 3 h of exposure.

In addition, the inhibition of cell proliferation was

accompanied by increased cytotoxicity. Analysis of

the progression of the cell cycle showed that these

drugs triggered G0/G1 and S phase arrest. Further-

more, these anti-inflammatory drugs induced apop-

totic cell death as visualized by DNA laddering and

in situ cell death detection techniques.

Conclusions: Cytotoxicity of these drugs on human

choriocarcinoma is mediated by both cell cycle arrest

and induction of cell death and this could have

important implications for the use of anti-inflamma-

tory drugs for treating or preventing choriocarcinoma.

ICRI-07-1-30

Studies on the androgen effect for the
expression of macrophage inhibitory
factor(MIF) and translationally
controlled tumor protein(TCTP) in
mouse Sertoli cells

H Tanaka1, S Komori1,2, K Sakata1, H Kasumi2,
K Koyama1,2

1Department of Obstetrics and Gynecology, Hyogo College of

Medicine;2Laboratory of Developmental Biology and Reproduction,

Institute for Advanced Medical Sciences, Hyogo College of Medicine

Objective: The role of androgen during spermato-

genesis is still unclear. Previously, we reported that

androgen increased MIF and decreased TCTP in

mouse TM4 Sertoli cell line using SELDI-TOF mass

spectrometry. In this study, we analyzed the mRNA

expression of MIF and TCTP in vitro and in vivo.

Methods: 1) We analyzed the expression of MIF

and TCTP using real-time PCR in TM4 cell line after

treatment with or without dihydrotestosterone

(DHT) 2) Balb/c male mice were injected with fluta-

mide(anti-androgen receptor) (2mg/body weight

g/day) for 4 weeks. Mice injected with corn oil were

used as control. After 4 week-injection, testes were

removed and frozen sections were prepared. Sertoli

cells were collected using Laser micro dissection. The
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expression of TCTP in Sertoli cells were analyzed

using real-time PCR.

Results: 1) The expression of MIF was significantly

increased after treatment with DHT. On the other

hand, the expression of TCTP was significantly

decreased. 2) After treatment with flutamide, the

expression of TCTP was significantly increased.

Conclusion: Androgen affected the expression of

MIF and TCTP in vitro and in vivo. Androgen seems

to be involved in spermatogenesis by affecting the

expression of molecules in Sertoli cells.

ICRI-07-1-31

Study on the survival role of ANP-cGMP-
P and NO in human periovulatory
follicle

J Dineva1, I Vangelov1, G Nikolov2,
R Konakchieva1, Ts Stefanova3, M Ivanova1

1Inst.Biol.Immunol.Reproduction ‘‘Acad.KBratanov’’,BAS;2ReproBiomed

Ltd;3Institute of Microbiology, BAS

Problem: In IVF cycles the incidences of follicular

cells apotosis is high and corpus luteum formation

faild due to immuno-endocrine factors. Disturbane

in the level and function of intraovarian survival

factors are suggested. Our recent studies showed the

presence of Atrial Natriuretic Peptide - cGMP – Pro-

gesteron (ANP-cGMP-P) system in periovulatory

human follicle.

Methods: We investigate the survival role of ANP-

cGMP- P system including NO, in in vitro cultured

human Granulosa Luteinized Cells(GLCs) isolated

after ovum pik-up from follicular fluids of IVF

patients with addition of: hANP, 2Bu-cGMP,SNP(sti-

mulator of cGMP synthesis), L-NAME(inhibitor of

NOS), AG(inhibitor of P production), RU486(inhib-

itor of PR).The concentrations of ANP, P,NO and the

level of apoptosis were measured.

Results: We found the positive relationship among

the levels of ANP, P in supernatante of cultured cells

and cGMP(after stimulation ), as well as their negat-

ive effect on Caspase-3 activity. More over, we docu-

mented that the inhibition of P syntesis by AG and

PR by RU486 leaded to increased Caspase-3 activity

in GLCs. Exogenous cGMP did not influenced ANP

production, while the cGMP(induced by SNP) aug-

mented ANP production in GLCs. The production of

P was stimulated both by cGMP and ANP. Concerning

NO generation we found that SNP increased NO con-

centration in supernatante of cultured GLCs but exo-

genous cGMP and ANP did not influenced NO

concentration. The Caspase-3 activity clearly showed

that ANP, P and NO have had highest antiapoptotic

effect , probably mediated by cGMP(SNP vs.L-NAME:

0.081±0.0193 vs. 0.298±0.043; P= 0.0001).

In conclusion: The survival role of ANP-cGMP-P

system and NO in periovulatori human follicle was

revealed by modulation of their production and

effect in cultured human GLCs.

ICRI-07-1-32

Expression of inducible microsomal
prostaglandin E synthase in local
endometriosis lesions

F Chishima1, S Hayakawa2, M Sugitani3,
M Karasaki-Szuki1, K Sugita1, Y Hiraiwa1,
M Tamura1, T Nakazawa1, Y Yamamoto1

1Department of Obstetrics and Gynecology, Nihon University School of

Medicine;2Infectious Disease Control and Clinical Immunology, Nihon

University School of Medicine;3Department of Pathology, Nihon

University School of Medicine

Problem: Recently, an inducible microsomal human

prostaglandin E synthase (mPGES) was identified.

This enzyme converts the cyclooxygenase (COX)

product prostaglandin (PG) H2 to PGE2, an eicosa-

noid that has been linked to carcinogenesis. We

have reported increased expression of COX-2 mRNA

in local lesions of endometriosis. To further elucidate

this mechanism, of endometriosis and its malignant

transformation, we investigated the expression and

localization of mPGES.

Method of study: Samples were obtained from 28

patients with informed consents. Samples formalin

fixed and paraffin embedded were served for immu-

nohistochemistry. Immunostaining was carried out

with a rabbit mPGES-1 anti-human polyclonal anti-

boby. In 12 cases, expression of mPGES mRNA was

examined by RT-PCR using total RNA extracted from

frozen samples.

Results: Immuno-histochemistry revealed increased

mPGES immunoreactivity in endometriosis samples

compared with eutopic endometria. Immunoreactivi-

ty of mPGES was observed in both epithelia and

stromal or inflammatory cells. Increased expression

of mPGES-1 mRNA was detected in most of endo-

ABSTRACTS

American Journal of Reproductive Immunology 57 (2007) 379–481 ª 2007 The Authors

Journal compilation ª 2007 Blackwell Munksgaard 439



metriosis samples. There was no correlation between

the immunoreactivity of mPGES-1 and serum levels

of CA125, but a reverse correlation between immu-

noreactivity of mPGES in epithelia and AFS score

was noted. Interestingly, immunoreactivity of

mPGES-1 was more remarkable in epithelia of

endometrial cysts with border-line malignancies.

Conclusions: Our results suggested that expression

of mPGES in addition to COX-2 contributes to poss-

ible increased PGE2 production in endometriosis

patients. mPGES-1 may have critical role in tumor

development and malignant transformation in en-

dometrial cyst.

ICRI-07-1-33

IL-23 ,IL-27 and TWEAK :potential
regulators in a murine abortion system

AE Mass, S Dubanchet, N Ledee-Bataille, S Fay,
G Chaouat
INSERM U 782. Clamart. France

ProblemMany implantation defects /early abortion

seem linked with deregulation of the IL-12/IL-15/IL-

18 tripod, TNF/NK network at the interface. High

TNF in the pre/ preimplantation uterus is difficult to

reconcile with abortifacient effects in pregnancy.

Searching for regulators of IL-12/IL-18 family, and

TNF antagonists in implantation, we investigated

‘‘new members’’ of IL-12 family, IL-23 and IL-27,

and TWEAK (Tumor Necrosis factor-like WEAK

inducer of apoptosis acting with TNF as Yin and

Yang of (innate) immunity).

Method: IHC in murine placenta/ decidua and RT

PCR in CBA x DBA/2 or BALB/c murine combina-

tions days 0 -12,5

Results: IL-23 peaked at day 9.5 in NON ABORTING

combination, a peak difficult to explain except by

invoking feed back on EB13. Most important, mod-

est, but real IL-27 hyper expression was seen in the

CBA x DBA/2 mating as early as D4.5, becoming

very marked by days 6.5- 9.5 TWEAK expression

was deficient (6.5- 7.5) in DBA/ 2, mating, markedly

expressed in BALB/C ones. A 1st peak of expression

exists on days 4.5 5.5in BOTH cases. resorption

window.

Conclusion: Tweak is likely an important protection

against TNF in implantation, explaining embryo

survival in a TNF rich environment, with lack of pro-

tection in abortion prone mating. Data are compat-

ible with a much earlier activation of inflammation /

abortion initiation(day 4.5) than the classic ‘‘resorp-

tion window’’ early NK /mph activation described by

Baines. Possible links with complement activation

recently described by Girardi will be discussed. Neu-

tralisation experiments and preliminary studies in

human, will, time permitting be presented.

ICRI-07-1-34

Effect of leukocyte therapy on
alteration of cytokine production and
its relation to pregnancy outcome

B Gharesi-Fard1, J Zolghadri2, E Kamali-Sarvestani1
1Department of Immunology;2Department of Obstetrics and Gynaecol-

ogy, Shiraz University of Medical Sciences, Shiraz, Iran

Problem: Recurrent spontaneous abortion (RSA) is

defined as three or more sequential abortion below

the twentieth week of gestation. Different cytokines

have been recognized as important regulators of

pregnancy events. Considering the important role of

Th1/Th2 balance in pregnancy outcome a successful

treatment for RSA should be able to make a signifi-

cant change in Th1/Th2 balance and a shift away

from Th1 responses. Although paternal leukocyte

immunization has been used for treatment of RSA

for two decades, there is controversy about mecha-

nisms and effectiveness of this method. Thus the aim

of the present study was to investigate the influence

of paternal lymphocyte therapy on the Th1 shift and

the effect of such changes on pregnancy outcome.

Method of Study: Twenty five Iranian non-pregnant

women with RSA and sixteen non-pregnant control

women with at least two successful pregnancies were

included in this study. All cases were followed after

leukocyte therapy for pregnancy outcome. Mononu-

clear cells from women were co-cultured with the

husband’s mononuclear cells before and after immu-

notherapy. The levels of TNF-a and IFN-c (as Th1 or

pro inflammatory cytokines) were checked on cul-

ture supernatant by ELISA method.

Results: The mean concentration of IFN-c was signi-

ficantly decreased after immunotherapy (P =

0.0001), but the mean concentration of TNF-a was

significantly decreased only in women with success-

ful outcome (P = 0.0001).
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Conclusion: The results of this investigation confirm

the role of TNF-a in RSA and also candidate the

assessment of TNF-a production as a valuable prog-

nostic parameter for the occurrence of abortion after

leukocyte therapy.

ICRI-07-1-35

Trophoblast cells increase the
proliferation and the IL-10 production of
decidual T cells

L Lombardelli1, F Logiodice1, C Agostinis2,
F Bossi2, L Rizzi2, E Maggi1, S Romagnani1,
R Bulla2, F Tedesco2, MP Piccinni1
1Department of Internal Medicine, Center of Excellence for Research,

Transfer and High Education DENOTHE of the University of Florence,

Italy;2Department of Physiology and Pathology, University of Trieste,

Italy

Problem: The cytokines produced by decidual T cells

(IL-10, IL-4, LIF) could be important for the main-

tenance of pregnancy (Piccinni et al., Nat Med ,

1998; 4: 1020-1024). The factors present in the

microenvironment of the decidual T cells, as mole-

cules expressed and /or produced by trophoblast,

could be responsible for the T cell cytokine profile.

Method of study: Insolubilized anti-CD3 antibody-

activated CD4+ T cell clones generated from decidu-

a of voluntary abortion were cocultured in the

presence of irradiated trophoblast cells for 5 days.

The proliferative response of the T cell clones in

response to trophoblast cells has been evaluated

and the levels of 27 cytokines in the supernatants

of the anti-CD3 –activated decidual T cell clones in

response to trophoblast were measured by Luminex

technology.

Results: We found that trophoblast cells increased

significantly the T cell clones proliferation and that

trophoblast cells were able to increase significantly

the production of IL-10 by the decidual T cells.

When the decidual T cell clones and the trophoblast

cells were cultured with a permeable transwell sup-

port, that allow the passage of soluble molecules but

avoid the contact between the T cells and tropho-

blast cells, the levels of IL-10 decreased significantly.

Conclusion: Thus, IL-10 produced by decidual

T cells depends from the molecular contact of the

trophoblast cells with the decidual T cells. The next

step of our study would be to try to identify some of

the trophoblast membrane molecules responsible for

the modulating activity of the trophoblast on the

decidual T cells.

ICRI-07-1-36

Expression of surface CD1d in the
extravillous trophoblast cells of early
gestation placenta is downregulated in
a manner dependent on trophoblast
differentiation

J Matsumoto1, K Kawana1,2, DJ Schust2, T Nagama-
tsu1, Y Iwasawa1, H Hyodo1, T Fujii1, Y Taketani1
1Department of Obstetrics and Gynecology, Faculty of Medicine,

University of Tokyo;2Department of Obstetrics, Gynecology and

Women’s Health, University of Missouri-Columbia School of Medicine

Problem: CD1d is a specific ligand for the invariant

Valpha24Vbeta11-natural killer T (iNKT) cells that

play an important role in placental development

during early human pregnancy. The localization and

regulation of placental CD1d expression remain

unclear.

Methods: Immunohistochemistry of human pla-

centa at first trimester of pregnancy was performed

to assess the localization of CD1d at maternal-fetal

interface. CD1d expression on trophoblast cells was

quantified by flow cytometry analysis to confirm its

decrease along with differentiation into extravillous

phenotype. Quantitative RT-PCR of CD1d was per-

formed to demonstrate the change of CD1d expres-

sion at transcription level. The trophoblast cells were

exposed to TGF-beta1 or to IFN-gamma to examine

their effect on CD1d expression.

Results: CD1d was shown to be present in villous

and extravillous cytotrophoblast (EVT) but not in

syncytiotrophoblast or decidual cells. CD1d immuno-

reactivity in EVT cells decreased with EVT differenti-

ation. Flow cytometry of cultured trophoblast cells

confirmed cell-surface expression of CD1d that

decreased with time in culture. Quantitative-RTPCR

revealed that these changes in CD1d expression

occur at the level of transcription. TGF-beta1 sup-

pressed, while IFN-gamma induced, CD1d expression

in a dose-dependent manner. Monoclonal antibody

neutralization of TGF-beta1 inhibited its suppressive

effects on CD1d expression.

Conclusions: The alteration in cell-surface expres-

sion of CD1d in trophoblast cells accompany
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trophoblast differentiation and invasion. They may

be required for appropriate activation of decidual

iNKT cells at the maternal-fetal interface.

ICRI-07-1-37

Inhibition of human placental
trophoblast proliferation by tumor
necrosis factor-alpha is mediated by the
induction of cytotoxicity, cell cycle
arrest and apoptotic cell death

A Nilkaeo, S Bhuvanath
Department of Microbiology, Faculty of Science, Prince of Songkla

University, Thailand

Problem: Tumor necrosis factor (TNF)-a, a pro-

inflammatory cytokine, expressed and produced at

maternal-fetal interface, exerts both positive roles

and negative regulator of pregnancy. Its interaction

with human placental trophoblasts has been demon-

strated in several studies, including the JAR tropho-

blast cell line. However, the mechanisms of

inhibitory effect on JAR trophoblast cells have not

been elucidated.

Method of study: The effects of this cytokine on cell

proliferation and cytotoxicity were assessed by MTT

and LDH assays, respectively. Production of hCG and

progesterone was analyzed using electrochemilumi-

nescence immunoassay. Cell cycle progression was

investigated after restimulation of synchronized cells,

using flow cytometric analysis. The induction of cell

death was determined using RT-PCR for gene

expression and DNA laddering and TUNEL tech-

niques for DNA fragmentation.

Results: Recombinant human TNF-a treatment for

48 h resulted in a reduction of viable JAR cell

number in a dose-dependent fashion, compared to

the non-treated control groups (p<0.05). Relative

release of cytoplasmic LDH in TNF-a treated cells

was markedly enhanced compared to the control

groups (p<0.05). In addition, these phenomenons

were paralleled with a marked reduction of hCG

and progesterone productions. TNF-a induced cell

cycle arrest in S phase resulting in delayed growth

and is followed by cell death. Further analysis on

the induction of apoptosis revealed that TNF-a
treatment led to a down-regulation of bcl-2/bax

expression ratio, and induction of apoptotic cell

death.

Conclusions: Conclusively, these findings demon-

strated that TNF-a, an immunodystrophism cytokine,

regulates human trophoblast growth by the induc-

tion of cell cycle arrest and apoptotic cell death.

ICRI-07-1-38

Interleukin 1 in oviductal tissues of
non-mammalian vertebrates

S Jantra1, E Bigliardi2, R Brizzi3, F Ietta, N Bechi1,
R Romagnoli1, A Pellegrini1, L Paulesu1

1Department of Physiology;2Department of Evolutionary Biology,

University of Siena, Siena, Italy;3Department of Animal Biology and

Genetics, University of Florence, Florence, Italy

Problem: Interleukin-1 (IL1) is a key regulator of

the inflammatory response and an important medi-

ator of implantation and embryo development in

mice. We recently showed that IL1-b and its func-

tional membrane receptor type I (IL1R1) are also

expressed by reproductive tissues of non-mammalian

vertebrates including squamate reptiles and elasmo-

branch fishes. Here, we investigated expression of

IL1-b and its functional membrane receptor type I

(IL1R1) in amphibians, a class of vertebrates charac-

terized by different reproductive modes including

internal and external fertilization.

Method of study: By immunohistochemistry using

anti-human IL1-b and IL1R1 polyclonal antibodies

we investigated the oviductal tissues of the aplacen-

tal viviparous Salamandra lanzai, the oviparous Tritu-

rus carnifex and the ovuliparous Bufo bufo.

Results: We demonstrated that in S. lanzai, most

cells in the uterine mucosa were immunoreactive

for IL1b and IL1R1. In T. carnifex, IL1-b and IL1R1

were present in ciliated luminal cells, and there

was evidence of IL1-b in glandular cells. In B. bufo,

expression of IL1-b and IL1R1 was limited to the

apical cytoplasm of the ciliated oviductal cells.

Western blot analysis showed that a putative

mature form of IL1-b, similar to that in mammals,

was present in oviductal tissues of S. lanzai whereas

different forms, likely corresponding to an inactive

pro-IL1-b protein, were found in T. carnifex and

B. bufo.

Conclusions: Although this study showed that IL1-b
and IL1R1 expression occurred in all reproductive

modes, the differential expression from ovuliparity

to oviparity and viviparity may reflect the different
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roles of IL1 system in the various reproductive

modes.

ICRI-07-1-39

Theoretical basis for herbal medicines
in the treatment of recurrent abortion:
Tokishakuyaku-san and Sairei-to
enhance the production of Th1
cytokines and GM-CSF in decidual
stromal cells

T Nagamatsu, T Fujii, K Kawana, T Yamashita,
T Kanai, J Matsumoto, H Hyodo, S Kozuma,
Y Taketani
Department of Obstetrics and Gynecology, Faculty of Medicine,

University of Tokyo

Problem: The herbal medicines such as Tokishaku-

yaku-san (Toki) and Sairei-to (Sai) have been empi-

rically used in the treatment of recurrent abortion.

However, there is little solid evidence on the phar-

macological function of these medicines. Therefore,

we investigated how Toki and Sai gave impact on

the cytokine production from decidual mononuclear

cells.

Method of study: Human DSCs were cultured with

and without Toki or Sai at several different con-

centrations. The effect on cell proliferation was

assessed by WST-8 assay. The amounts of cytok-

ines release into culture media were examined by

ELISA. Semi-quantitative PCR was carried out to

see GM-CSF mRNA expression in DSCs. The cytok-

ines assessed were interferon (IFN)-c,tumor necro-

sis factor (TNF)-a, interleukin (IL)-4, and

granulocyte macrophage-colony stimulating factor

(GM-CSF).

Results: Sai inhibited the proliferation of cultured

DSCs, while no interference was observed in the

presence of Toki. Both Toki and Sai enhanced the

release of IFN-c, TNF-a, and GM-CSF from DMCs,

whereas no change was observed as to the release of

IL-4. The increase of GM-CSF expression was as well

confirmed at mRNA level.

Conclusions: Clinical benefit of Toki and Sai in the

treatment of recurrent abortion might be attributable

to the shift of Th1/Th2 polarisation and the

enhancement of the cytokine supportive of preg-

nancy such as GM-CSF.

ICRI-07-1-40

Cytokine concentrations in women
undergoing assisted reproduction
technology as hypothetical marker of
the success of ET

L Cuchalova1, J Rezacova1, A Fiserova2, J Madar1

1Institute for the Care of Mother and Child, Prague 4, Czech Repub-

lic;2Institute of Microbiology, Prague 4, Czech Republic

Problem: It was determined that lack of tolerance

of mother’s immunity plays an important role in

failure of pregnancy and that it is why the success

rate of embryotransfer (ET) after in vitro fertiliza-

tion (IVF) varies about 35%. We tested the hypo-

thesis that the concentrations of cytokines (IL) 6,

10, 12, and tumor necrosis factor alpha (TNFa) in

blood serum and follicular fluid influences the suc-

cess rate of ET. Patients consist of women treated in

our clinic for infertility using IVF-ET method. All

women were stimulated using standard stimulatory

protocols with rFSH and agonists or antagonists

GnRH.

Method of study: Both blood and follicular fluid

were taken in the day of ovum pick up. We tested

sera and follicular fluids for the concentrations of cy-

tokines using commercial ELISA kits (Immunotech).

Statistical significance of the results was determined

using non-parametrical t-test.

Results: Women were divided into two subgroups

according to result of ET: successful (S-ET) and

unsuccessful (U-ET). In the sera of S-ET, signifi-

cantly higher concentration of IL-6 and IL-10 were

found as compared with U-ET. TNFa was found in

higher concentration in both sera and follicular flu-

ids in S-ET, but the difference was not significant.

IL-12 concentrations in follicular fluid were non-sig-

nificantly higher in S-ET.

Conclusions: Our results indicate that the concen-

tration of interleukins plays a role in success of ET

and that the analysis of cytokines could bring valu-

able information for understanding immune mecha-

nisms involving implantation of the embryo.
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ICRI-07-1-41

Abnormal villous tree development in
fetal growth restriction is accompanied
by increased VEGF expression

LA Nikitina2, EA Lukyanova1, NA Buchulaeva1,
AL Cherepnina2, ES Neizhko2, OB Panina2,
VN Bochkov2, IN Voloschuk1

1Moscow Medical Academy, Moscow, Russia;2Faculty of Medicine,

Moscow State University, Moscow, Russia

Problem: Fetal growth restriction (FGR) could

reflect the abnormal placental villi formation. The

aim of study was to perform the morphological char-

acterization of villous vasculature and to measure

concentrations of vascular growth factors in placen-

tas of FGR newborns.

Method of study: Histological analysis was per-

formed on paraffin sections of 70 placentas from

full-term newborns with FGR and 71 placentas from

full-term healthy newborns. VEGF and PlGF concen-

tration in placental villi homogenates was deter-

mined by ELISA. Expression of VEGF and PlGF

mRNAs in samples of basal plate and villous part of

term placentas collected from 10 women with FGR

and 12 normal pregnancies was measured by reverse

transcription/real-time PCR.

Results: In 71.7% of FGR cases the villous tree was

characterized by abnormalities of terminal villi vary-

ing from decreased number of syncytio-capillary

membranes to terminal villi deficiency. Semi-quanti-

tative morphometric analysis revealed a 5.8-fold

decrease (P<0.001) in villous vascularization in FGR.

Expression of VEGF mRNA in villous part was signif-

icantly increased in FGR placentas as compared to

normal ones (4-fold, P<0.01). Furthermore, we

observed elevated levels of VEGF protein in placental

tissue homogenates in cases with terminal villi defi-

ciency (252.5 ng/ml vs 34.3 ng/ml in normal mature

placentas, P<0.001). In contrast, neither mRNA nor

the protein levels of PlGF were changed in FGR sam-

ples as compared to normal placentas.

Conclusions: We hypothesize that increased levels

of VEGF in FGR placentas might shift a balance

between branching and non-branching angiogenesis

and thus lead to abnormal villous tree formation.

ICRI-07-1-42

Cytokines and chemokines in follicular
fluid of women undergoing in vitro
fertilization

J Madar1, K Stechova2, L Cuchalova1, T Mardesic3,
M Snajderova2

1Institute for the Care of Mother and Child, Prague, Czech Repub-

lic;22nd Medical Faculty of Charles University and University Hospital

Motol, Prague, Czech Republic;3Sanatorium Pronatal, Prague, Czech

Republic

Problem: In vitro fertilization – embryo transfer

(IVF-ET) technique is a potent tool for the treatment

of fertility disorders (FD) but its success rate is limited

by failure of implantation. Recent findings indicate

that immunoregulatory cytokines control the induc-

tion of maternal immune tolerance to the embryo,

and, consequently, the success of embryo implanta-

tion. The aim of our study was to determine the pres-

ence of selected cytokines and chemokines in

follicular fluids (FF) of women undergoing IVF-ET.

Method of study: FF samples were collected as

waste material after pick-up of oocytes. Two groups

of patients were characterized as a) unexplained

sterility with possible immune factor of FD (group

A) and b) women with known non-immunological

reason of FD (group B). We tested FFs for selected

cytokines (IL-4, 6, 10, 12) by standard ELISA diag-

nostic kits or for complex cytokine and chemokine

spectrum (23 cytokines and chemokines) by protein

microarray analysis.

Results: Using ELISA, the group A of patients

shown higher concentrations of IL-4 and lower con-

centrations of IL-6 and IL-10, as compared with

group B. By microarray analysis, overall production

was lower in group A where we observed mainly

growth related oncogene (GRO), GRO-alpha, inter-

leukin (IL)-8 and monocyte chemoattractant protein

(MCP)-1. In group B following cytokines and chem-

okines were detectable: granulocyte and granulo-

cyte-macrophage colony stimulating factor (GCSF,

GM-CSF), IL-1alpha, IL-2, IL-6, IL-7, IL-8, MCP-1

and MCP-2.

Conclusions: Chemokine and cytokine spectra of FF

were different when we compared women with and

without possible immunological factors of fertility

disorders but further study is clearly necessary. This

approach may be promising in the diagnostics of

immunological factors involved in fertility disorders.
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ICRI-07-1-43

Expression of CD1d and ligand-induced
signaling are tissue-specific in mucosal
epithelia of the human reproductive
tract

K Kawana1,2, DJ Schust2, J Matsumoto1, T Nagama-
tsu1, Y Iwasawa1, H Hyodo1,Y Taketani1, T Fujii1
1Department of Obstetrics and Gynecology, Faculty of Medicine,

University of Tokyo;2Department of Obstetrics, Gynecology and

Women’s Health, University of Missouri-Columbia School of Medicine

Problem: Mucosal epithelia of human reproductive

tract are exposed to sexually transmitted microbes.

CD1d, a lipid-antigen presenting molecule, plays a

role in both innate and adaptive immune responses

to microbes. The expression and function of CD1d in

reproductive epithelial cells have never been stud-

ied.

Methods: Immunostaining for CD1d was performed

on tissue sections of normal human reproductive

tract. Differences in the expression of CD1d and in

ligand-induced cytokine production were assessed

using epithelial cells established from normal vagina,

ectocervix, endocervix, and penile urethra. CD1d

ligation was assessed by crosslinking using anti-

CD1d 51.1.3 mAb. Chlamydia trachomatis infected to

the penile urethral cells (MOI=1, 70% infection).

Results: CD1d immunoreactivity was strong in ecto-

cervix and vagina whereas weak in endocervix and

penile urethra. The expression in the penile urethral

cells was weakest in the cells studied at mRNA and

protein levels. Flow cytometry revealed that surface

expression of CD1d was observed in ectocervical,

vaginal, and penile urethral cells but not endocervi-

cal cells. IFNc exposure induced CD1d strongly in

vaginal cells. Ligation of surface CD1d induced IL-12

and IL-15 in ectocervical, vaginal, and penile ure-

thral cells but not endocervical cells. Additionally,

the CD1d-mediated cytokine induction in penile ure-

thral cells was abrogated by Chlamydia trachomatis

infection.

Conclusions: Expression and function of surface

CD1d were strong in ectocervical, vaginal and penile

urethral cells whereas absent in endocervical cells.

Deficiencies in surface CD1d in the endocervix may

result in their susceptibility to sexually transmitted

agents. Chlamydia trachomatis downregulated the

CD1d-mediated immune response to evade innate

immune response.

ICRI-07-1-44

Expression of TLR2, 3, 4, and 9 genes in
the human endometrium during the
menstrual cycle

T Hirata, Y Osuga, K Hamasaki, Y Hirota, E Nose,
C Morimoto, T Yano, Y Taketani
Department of Obstetrics and Gynecology, University of Tokyo, Japan

Problem: Innate immunity in the endometrium has

fundamental significance for reproduction. Although

toll-like receptors (TLRs) play central roles in innate

immune responses, their expression in the human

endometrium remains to be fully elucidated. We

examined the gene expression of TLR2, TLR3, TLR4,

and TLR9 in endometrial tissues throughout men-

strual cycle by quantitative PCR and in situ hybrid-

ization.

Method of study: Endometrial tissues were obtained

from patients undergoing operations for benign gyn-

ecological conditions. Signed informed consent for

use of the endometrial tissues was obtained from

each woman. Specimen were dated according to the

criteria of Noyes et. al. We examined expression of

TLRs mRNA in endometrial tissues (N = 21)

throughout the menstrual cycle by quantitative PCR.

Secondly, we examined localization of TLRs mRNA

in endometrial tissues (N = 18) throughout men-

strual cycle. The intensity of staining in epithelial

and stromal cells was separately evaluated by stain-

ing score.

Results: The expression levels of the four genes in

the endometrial tissues varied in a similar pattern

during the menstrual cycle; the levels were high in

the perimenstrual period and low in the periovulato-

ry period. The expression of the four genes was

detected in both epithelial cells and stromal cells

throughout the menstrual cycle. The expression lev-

els were higher in epithelial cells in TLR3 and in

stromal cells in TLR4, while they were comparable

in epithelial and stromal cells in TLR2 and TLR9.

Conclusions: These findings imply that the differen-

tial spatiotemporal expression patterns of TLRs sub-

serve a proper innate immunity of the

endometrium.
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ICRI-07-1-45

DNA microparticles delivered
intranasally prime mucosal and
systemic anti-SIV immune responses
and protect against infection in rhesus
macaques

L Giavedoni1, V Hodara1, H Shen2, L Parodi1,
W Saltzman3, E Goldberg4

1Southwest Foundation for Biomedical Research, San Antonio, TX;
2University of Washington, Seattle, WA;3Yale University, New

Haven,CT;4Northwestern University, Evanston, IL, USA

Problem: To study in rhesus macaques the systemic

and mucosal immunogenicity of controlled release

vaginal rings and biodegradable microspheres loaded

with DNA encoding SIV proteins applied to different

mucosal surfaces.

Methods: We prepared plasmid DNA, not replication

competent, containing the whole SIVmac239 coding

sequences driven by the CMV promoter (pcSIV). The

construct was incorporated into poly(ethylene-co-

vinyl acetate) (EVAc) matrices or poly(lactide-co-gly-

colide) (PLGA) microspheres. Three female rhesus

macaques received vaginal rings loaded with 1 mg of

pcSIV DNA and sutured in place (IVg). Three

received 0.5 mg of pcSIV DNA loaded microspheres

administered intra-nasally (IN). All animals were

given intranasal booster immunizations of 0.5 mg

DNA loaded microspheres at 6, 12 and 22 weeks, fol-

lowed by 107 plaque-forming units (PFU) vaccinia

virus expressing SIV Gag, Env and Nef at week 28

IM. Two naive animals, were included as controls for

primary immune response against VV. Animals were

challenged intra-rectally (IR) with 1,000 TCID50.

Results: Humoral responses against SIV were detect-

able after VV inoculation with DNA primed animals

having stronger mucosal and systemic cellular

responses than VV only. All naive animals became

readily infected from the IR challenge with SIV. For

the DNA/vaccinia animals, 4 of 6 were protected

from viral infection.

Conclusions: Animals immunized by delivery of

DNA in biodegradable microparticles to mucosal sur-

faces were protected from viral infection. While in-

tranasal primary immunization resulted in stronger

detectable immune responses, the challenge out-

come was not different with one animal from each

group becoming infected. Supported by NIH R01

EB00487.

ICRI-07-1-46

Studies of HIV-1 Virus Positive
Discordant Couples in Kenya

M Patel, BS Dunbar, S Meaney, M Otsyula,
ST Patel
African Biomedical Center, Nairobi, Kenya

Problem: There are approximately 1.1 million HIV+

adults in Kenya. The availability of antiretroviral

drugs and other lifestyle changes is increasing the

lifespan of infected individuals.

Method of Study: We have identified HIV+ individ-

uals from middle and upper income families whose

partners have remained HIV negative. Fourteen DCs

composed of 7 HIV+ Asian male partners and 7

HIV+ African partners (4 males, 3 females) were

identified.

Results: From patient interviews, it was found that

none of the couples used protection during inter-

course. Seven of the DCs had been HIV+ for more

than 9 years (‘‘long term survivors’’), three for 5 to

7 years and four for 2 to 3 years. Among the HIV+

partners, 9 had elevated CD8 cell levels at some

point during the study and 13 had below normal

CD4+ counts. There were fewer HIV+ women (3) in

this DC cohort than men (11) with no HIV+ Asian

females . All but three HIV+ individuals were Clin-

ical Stage 1. These three progressed to Clinical Stage

2. To date, only one of the HIV- partners have sero-

converted after 6 years. Two couples elected to have

a child and, through counseling, both children were

born HIV-.

Conclusions: These studies support earlier observa-

tions that prognostic accuracy may be improved by

evaluating both CD4 and CD8 cell counts. The eth-

nic, genetic, social and financial status of the DCs

may influence disease progression and infectivity.

Further evaluation of such cohorts may provide

a better insight into viral transmission and disease

progression.
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ICRI-07-1-47

MCMV - Induced Encephalitis and
Developmental Brain Disorders in
Newborn Mice

D Cekinovic1, G Bantug2, M Bralic1, J Tomac1,
E Pernjak-Pugel1, W Britt2, S Jonjic1

1Department of Histology and Embryology, University of Rijeka, Faculty

of Medicine, Rijeka, Croatia;2Department of Pediatrics and Microbio-

logy, University of Alabama, School of Medicine, AL, USA

Problem: Congenital human cytomegalovirus

(HCMV) infection of the central nervous system

(CNS) is the leading viral cause of mental retardation

and progressive hearing loss. In order to study the

pathogenesis of congenital HCMV infection within

developing CNS we have developed a model of peri-

natal CMV infection of the CNS by infecting new-

born mice with murine CMV (MCMV).

Method of study: Mice were infected intraperitone-

ally (ip) 6–12 h after birth then sacrificed at various

days post infection (p.i.). Their brains were processed

for immunohistochemical and Flow cytometry ana-

lysis.

Results: MCMV readily infects different cell types in

developing mouse brain including neurons and glial

cells. Parallel with visible infection, we observed def-

icits in postnatal cerebellar morphogenesis in terms

of delayed granule neuron migration and disruptions

in Purkinje cell morphology. We have also defined

the phenotype of immune cells infiltrating the infec-

ted CNS. NK cells can be detected in the brain par-

enchyma within the first week p.i., while

macrophages and T lymphocytes predominate from

day 12 p.i.. CD8+ T lymphocytes represent the dom-

inant immune population within infected CNS and

MHC tetramer staining reveals that a significant

amount of these cells is MCMV specific. Increased

expression of CD28, a co-stimulatory molecule pre-

sent on effector CD8+ T-cells, implies these cells have

an activated phenotype.

Conclusions: Intraperitoneal MCMV infection of

newborn mice results in a multi-focal encephalitis

tied with delays in postnatal cerebellar development.

The observed increase in mononuclear cell infiltra-

tion suggests that virus clearance is mediated by acti-

vated immune cells recruited from the periphery.

ICRI-07-1-48

Implantation in pigs is associated with
quantitative changes and specific
recruitment of immune cells in
endometrium

R Georgieva, T Dimova
Institute of Biology and Immunology of Reproduction, Bulgarian

Academy of Sciences

Problem: The role of endometrial immune cells in

implantation and epitheliochorial placenta establish-

ment.

Method of study: The quantity and pattern of distri-

bution of CD45+, CD3+, CD4+, CD8+,c/dTCR,

CD16+, CD56+, CD58, HLA-DR/DP+, CD45RD+,

CD69+ cells in 10, 15, 20, 30 and 40 days pregnant

endometrium, corresponding to the main implanta-

tion-related events; pre-receptive period, attachment

and early post-attachment phases of implantation,

definitive placenta and the end of early pregnancy

were analyzed by flow cytometry and immunohisto-

chemistry.

Results: Dominant endometrial lymphocytes were

T cells with prevalence of Tc (CD3+CD8+) and NK

(CD16+) cells. Total T, Tc, Th and activated cells

were in highest number at the time of trophecto-

derm attachment to the maternal epithelium, and

NK cells significantly declined. c/dTCR, NK-like,

CD56+, CD58+ and CD29+ cells present in relatively

small and implantation uninfluenced proportions.

In situ, T cells increased in amount with advance of

implantation and formed T cell clusters (TCC) with

implantation-stage dependent location. NK cells

were in relatively low number during implantation

and gradually increased after placenta establishment.

Conclusions: Implantation in pigs is associated with

quantitative changes and recruitment of T cells from

the deep endometrial regions toward the subepithel-

ial stroma , and NK cells and B lymphocytes in the

opposite direction – far from the attached concep-

tus. The work was partly supported by grant B

1537/05 from NFSI, Bulgarian Ministry of Education

and Sciences.
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ICRI-07-1-49

NK cell cytotoxicity is reduced by
STAT3 silencing and sHLA-G

A Braunschweig, TG Poehlmann, K Juenemann,
S Busch, E Schleussner, UR Markert
Friedrich-Schiller-Universität, Placenta-Lab, Department of Obstetrics,

Jena, Germany

Problem: Former studies indicated that HLA-G

reduces availability of Signal Transducer an Activa-

tor of Transcription 3 (STAT3) in decidual NK cells

and, thereby, perforin expression and cytotoxicity.

Two different isoforms, STAT3-alpha and STAT3-

beta exist, but their function in NK cells is not yet

clear. The current study aims to further analyze the

exact role of STAT3 in regulation of NK cell cyto-

toxicity.

Methods: STAT3 expression was silenced in the IL-2

dependent human cell line NK92 by applying two

different small interfering RNA (siRNA) sequences.

Silencing efficacy was measured by Western blots.

NK92 cells were stimulated with IL-15, soluble HLA-

G (sHLA-G) or both. Cytotoxicity to K562 cells was

assessed by flow cytometry.

Results: Both sequences reduced STAT3 expression

compared to native cells and cells treated with

a non-genomic siRNA sequence, which had no influ-

ence on killing activity. One siRNA sequence had

a stronger suppressive effect on the STAT3-alpha iso-

form than on STAT3-beta and reduced cytotoxicity

more efficiently (between approx. 15 and 50 %

depending on the different stimulation setups). The

effects were strongest when cells were incubated

with sHLA-G.

Conclusion: The results underline the cytotoxicity

regulating role of STAT3 in NK cells and indicate an

influence of the isoform balance.

ICRI-07-1-50

Natural killer and dendritic cell
interaction at the maternal-fetal
interface

G Laskarin1, A Redzovic1, Z Rubesa1, K Juretic
Frankovic1, D Veljkovic1, I Vlastelic2, P Allavena3,
A Mantovani3,4, D Rukavina1

1Depts. Physiology and Immunology;2Obstetrics and Gynaecology,

Medical Faculty, University of Rijeka, Croatia;3Clinical Institute Humani-

tas, Rozzano;4Institute of General Pathology, University of Milan, Milan,

Italy

Problem: The aim of this study was to analyze the

interaction of decidual natural killer (NK) cells with

autologous mature or immature dendritic cells

(DC).

Methods of study: Decidual mononuclear cells were

isolated by enzymatic digestion and gradient density

centrifugation. Phenotype, cytokine production and

cytolytic mediator expression were measured by flow

cytometry in NK and DC from the freshly isolated

mononuclear cell suspension or after their purifica-

tion and co-culture in vitro. Purification of CD56+

cells (>95%), immature CD1a+ (~35%) and mature

CD83+ DC (~35%) was performed by positive mag-

netic separation. Proliferation of CFSE labeled

CD56+ cells was analyzed by flow cytometer after

the co-culture with mature and immature DC.

Results: The majority of decidual CD1a+ DC show

immature phenotype with high expression of CD14

molecule. Less than 10% of the whole CD1a+ popu-

lation express CD83 and show mature phenotype

with higher expression of HLA-DR and co-stimulato-

ry CD80 and CD86 molecules. The percentage of IL-

15 and IFN-c producing cells was higher in imma-

ture than mature DC subpopulations, whereas the

difference in IL-10 and IL-18 production have not

been observed. Immature DC enhance short and

long term cytolytic mediators expression (18 hrs)

and proliferation rate of NK cells (48 hrs), but

decrease their pro-inflammatory (IL-15, IFN-c TNF-

a) cytokines production (18 hrs). Mature DC were

inefficient in causing such effects. Both DC subpopu-

lations support tolerogenic NK receptor repertoire

expression on decidual NK cells.

Conclusion: It seems that both tissue specific DC

subpopulations are able to shape NK cell functions at

the maternal-fetal unit. The experiments are parti-

ally financed by Croatian Ministry of Science Grant
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No. 0620402-0376 and EMBIC project, European

FP6, NoE, No. 512040, LSHM-CT-2004-512040.

ICRI-07-1-51

IL-18 in the luminal environment before
IVF/ICSI-ET: new insight for unexplained
infertility

P Oger1, N Louafi1, A Portier2, S Dubanchet2,
R Lombroso1, M Bailly1, B Wainer1, A Delanete1,
V Madinier1, G Chaouat2, N Lédée1

1Service de Gynécologie- Obstétrique et Médecine de la Reproduction.

CHI Poissy-Saint Germain en Laye. UPRES EA 2493, Université

Versailles St Quentin en Yvelines. Poissy. France;2INSERM unité 782,

« cytokines et relation materno-fœtale», Clamart, France

Problem: Locally secreted cytokines control the

implantation process and may be related in some

cases to implantation failure. Expression of the inter-

leukin-18 (IL-18) system in the uterine luminal

environment was explored at the time of oocytes

retrieval.

Methods: Uterine secretions of 274 patients enrolled

in our IVF/ICSI-ET program were sampled by uter-

ine flushings immediately before oocytes retrieval.

170 were endoluminal secretion alone (Group A)

and 104 endoluminal secretion with endometrial

cells (Group B). 23 patients were evaluated during

two consecutives IVF/ICSI cycles. IL-18 expression

was explored by Elisa assay and real time PCR if

endometrial cells collected.

Results: IL-18 expression was significantly correla-

ted during two distinct IVF/ICSI cycles (r=0.54,

p=0.009). [IL-18] was significantly higher in Group

B suggesting the endometrial secretion. Any signifi-

cant differences were observed in function of either

the protocols used or the outcome of the attempt.

Implantation rate was significantly lower in group B

compared to group A (14% versus 22% respect-

ively). Regarding the etiology of infertility, IL-18

was significantly higher for patients with unex-

plained infertility.

Conclusion: IL-18 expression in the luminal environ-

ment at the time of oocytes retrieval is related to the

patient itself and is not an indicator of the outcome.

ICRI-07-1-52

Regulation of granulysin protein
expression in decidual NK cells by Th1

cytokines and antigen presenting cells

D Veljkovic1, G Laskarin1, H Haller2, S Saito3,
P Le Bouteiller4, D Rukavina1

1Departments of Physiology and Immunology;2Obstetrics and Gynae-

cology, Medical Faculty, University of Rijeka, Croatia;3Obstetrics and

Gynaecology, University of Toyama, Toyama, Japan;4INSERM U563,

Toulouse, France

Problem: The aim of our study was to analyze the

expression of a cytolytic protein granulysin in deci-

dual CD56 positive cells after the stimulation with

Th1 cytokines and decidual antigen presenting cells.

Methods of study: Decidual mononuclear cells

(DMC) were obtained by enzymatic digestion of

decidual tissue and density gradient centrifugation.

CD56+ cells and subsequently CD83+ cells were

purified from the suspension of a non-adherent

DMC fraction using positive magnetic separation

after 18-hour culture at 37�C. The immature CD1a+

and subsequently CD14+ cells were isolated from

the adherent DMC fraction. Granulysin expression

was analyzed using cell permeabilisation method,

flow cytometry, immunohistochemistry and confocal

microscopy.

Results: Approximately 90% of decidual CD56+CD3-

NK cells express granulysin in their cytoplasmatic

granules near the cell membrane. This percentage

did not significantly change after 18-hour culture of

NK cells in DMC suspension, nor after CD56 positive

magnetic separation. The addition of anti-PIBF

monoclonal antibody in the suspension of freshly

isolated DMC decreased the percentage of granulysin

expressing CD56+CD3- cells after 18-hour culture.

The culture of purified CD56+ cells in the medium

only for 18 hours, decreased the percentage of gra-

nulysin in their cytoplasm. This decrease is preven-

ted by stimulation with IL-15, IL-2, and IL-18 in a

dose-dependent manner. The co-culture of purified

CD56+ cells with immature CD1a+ dendritic cells or

CD14+ macrophages also upregulated the percentage

of granulysin expressing NK cells, whereas CD83+

cells had no effect.

Conclusion: Decidual tissue specific environment,

comprising PIBF, cytokines and antigen presenting

cells, favorizes granulysin expression in CD56+ NK

cells. The experiments are partially financed by
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Croatian Ministry of Science (Grants No. 0620402-

0376 and 0379) and EMBIC project, European FP6,

NoE, LSHM-CT-2004-512040.

ICRI-07-1-53

Innate immune cells distribution
throughout porcine implantataion

A Mihaylova2, T Dimova1, R Georgieva1

1Institute of Biology and Immunology of Reproduction , Bulgarian

Academy of Sciences;2Central Laboratory of Clinical Immunology,

University Hospital ‘‘Alexandrovska’’, Sofia, Bulgaria

Problem: The amount and pattern of distribution of

some innate immune cell populations – NK cells,

eosinophils and macrophages in the peripheral blood

and endometrium during implantation of pigs were

studied.

Method of study: The study was performed in non-

pregnant and pregnant sows on gestation day

10,15,20,30 and 40, corresponding to the main

implantation-related events – pre-receptive period,

attachment and early post-attachment phases of

implantation, definitive placenta and the end of

early pregnancy, respectively. Flow cytometry,

immunohistochemistry, histochemistry and morph-

ometry were used.

Results: NK cells (CD16+) number significantly

declined in 15 days pregnant endometrium compared

with non-pregnant in the same day of the cycle. NK-

like lymphocytes (CD3-CD8+) and CD56+ cells were

in comparable proportions in 15 days pregnant and

non-pregnant endometrium. All NK-cell populations

were in relatively low frequencies throughout the

implantation and gradually increased after placenta

establishment. The novel finding was the immunolo-

calization of NK cells in the porcine implantation and

their implantation-stage influenced amount ant pat-

tern of distribution in situ. Eosinophils were in high-

est density in pre-receptive phase endometrium (gd

10). At attachment phase of implantation (gd 15)

their infiltration dramatically declined. Macrophages

in situ were in largest number prior to implantation

(gd 10), dominating the subepithelial propria. With

advance of implantation their number decreased and

they were found to be equally distributed in both

subepithelial and glandular stroma.

Conclusions: Diminished numbers and specific pat-

tern of distribution of innate constituents of mater-

nal immune system (NK cells, eosinophils and

macrophages) at materno-fetal interface during por-

cine implantation might be associated with noninva-

sive strategy for implantation and epitheliochorial

type of placenta formation in this species.

ICRI-07-2-54

Human umbilical cord stroma cells
(UCos) differentiate into endothelial
cells

S Kestendjieva1, D Kyurkchiev2, Tz Mehandjiev3,
A Dimitrov3, I Altankova2, S Kyurkchiev
1Department of Molecular Immunology, Institute of Biology and

Immunology of Reproduction, Bulgarian Academy of Sciences, Sofia,

Bulgaria1;2Laboratory of Clinical Immunology, University Hospital

‘‘Sv.I.Rilski’’, Medical University Sofia; Sofia, Bulgaria;3University Ob/Gyn

Hospital ‘‘Maichin Dom’’, Medical University Sofia, Sofia, Bulgaria

Problem: Mesenchymal stem cells (MSCs) have the

capability for renewal and differentiation into var-

ious lineages of mesenchymal tissue. MSCs are con-

sidered a strategy for repair of damaged tissues. The

umbilical cord vein represents a promising source of

MSCs. The aim of this study is to analyze the differ-

entiation potential of UCos into cells of visceral mes-

odermal origin, such as endothelium.

Method of study: MSCs isolated from subendothel-

ial layer of umbilical cord vein in accordance with

established protocols. Fibroblast-like cells derived

from umbilical cord vein were phenotypically charac-

terized by flow cytometry, RT-PCR and immunofluo-

rescence. Two types of differentiation were induced

with these cells -osteogenic and endothelial.

Results: Cells isolated from subendothelial layer of

umbilical cord vein displayed fibroblast-like mor-

phology and grew forming colonies. Adherent fibro-

blast-like cells were negative by flow cytometry for

hematopoietic line markers (CD45, CD14, CD3,

CD19, CD16/56) and for HLA-DR and CD34 and

were positive for CD29, CD90 and CD73. Analyzed

cells were also positive for survivin, Bcl-2, vimentin

and endoglin confirmed by RT-PCR and immunoflu-

orescence. UCos cells were shown to differentiate in

ostegenic cells. Further UCos cells were induced to

differentiate into endothelial cells and this was pro-

ven by expression of CD31, vWF and KDR-2 and

forming vessel-like structures in Matrigel.
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Conclusions: The fact that umbilical cord stroma

cells have the morphological and phenotypical char-

acteristics of MSCs and are able to differentiate in

different tissue types, makes them important and

prospective source of MSC for use in cell therapy,

tissue repairs and experimental needs.

ICRI-07-2-55

Isolation and characterization of
multipotent stromal cells from human
decidua

R Dimitrov1, T Timeva2, M Stamenova1,
D Kyurkchiev3, S Kyurkchiev1

1Institute of Biology and Immunology of Reprodcution , BAS, Sofia,

Bulgaria;2Ob/Gyn Hospital ‘‘Dr Shterev’’, Sofia, Bulgaria;3Laboratory of

Clinical Immunology, University Hospital ‘‘Sv.I.Riski’’, Medical University

Sofia, Sofia, Bulgaria

Problem: Endometrium is considered to be a pros-

pective source for isolation of multipotent adult stro-

mal (MASC) cells because of the cyclic changes

which are governed by neuroendocrine regulation.

Presumably, MASC cells would take part in the for-

mation of decidua during pregnancy. Adult stem

cells are defined by their functional properties like

high proliferative potential, clonogenicity and ability

to differentiate into functional mature progeny. The

aim of this study was to search for multipotent stro-

mal cells present in decidual tissue.

Method of study: Samples were collected during

surgery for extrauterine pregnancy after a signed

informed consent. Decidual tissue was carefully dis-

sected single-cell suspension was obtained using col-

lagenase type IA. Cells were cultured in DMEM

supplemented with 10% fetal bovine serum. Primary

cell culture was characterized by flow cytometry

using anti-CD45, CD34, HLA-DR, CD29, CD73 and

CD90 antibodies (BD). To test for their clonogenicity

cells were cultured at clonal density 200 and 500

cells/cm2 in complete DMEM. In parallel experi-

ments cells were induced to differentiate as osteno-

genic lineage following standard procedures.

Results: Growing cells showed typical fibroblast-like

morphology, they were negative for haematopoietic

markers and positive for CD29, CD73 and CD90 as

shown by flow cytometry. The cultured cells could

grow as singular colonies which seemed to be rather

homogeneous morphologically. Specific accumulation

of Ca was observed in the intracellular space after

induction to differentiate as osteogenic cells. The dif-

ferenitiated osteogenic cells were shown to express

higher amounts of alkaline phosphatase which prove

their capacity for osteogenic differentiation.

Conclusions: Our results demonstrated that human

decidua contains multipotent stromal cells.

ICRI-07-2-56

Proportion of peripheral blood- and
decidual- CD4+CD25bright regulatory
T cells and the expression of Toll like
receptor 4 on interstitial extravillous
trophoblast in pre-eclampsia

M Ito, Y Sasaki, D Suzuki, M Sakai, T Shima,
A Shiozaki, S Saito
Department of Obstetrics and Gynecology, University of Toyama

Problem: CD4+CD25bright regulatory T (Treg) cells

have been identified as a principle regulator of toler-

ance during pregnancy, and persistent Toll-like

receptor (TLR) signals inhibit Treg-mediated toler-

ance. In the setting of pre-eclampsia, however, little

is known about the dynamics of these cells, or the

interaction between Treg cells and TLR systems.

Method of study: We determined CD4+CD25bright

Treg cells in the peripheral blood using flow cytome-

try, and the expression of Foxp3, TLR4 and NFkB at

the placental bed using immunohistochemical stain-

ing. Peripheral blood mononuclear cells (PBMC) of

38 pre-eclamptic cases (17 cases were Japanese, 21

cases were Polish), 40 normal late pregnancy sub-

jects (20 subjects were Japanese, and 20 subjects

were Polish), and 21 non pregnant healthy controls

(10 subjects were Japanese, and 11 subjects were

Polish) were included.

Results: We found the percentage of CD25bright cells

within the CD4+- T cell population in PBMC was sig-

nificantly reduced in both Japanese and Polish pre-

eclamptic cases than in normal pregnancy subjects

(p<0.001) and non-pregnant healthy controls

(p<0.001). Also, the percentage of Foxp3+ cells

within CD3+- T cells in the placental bed biopsy

samples of preeclamptic cases were decreased com-

pared to those in normal pregnancy subjects. Inter-

estingly, the expressions of TLR-4 and nuclear NFkB

in interstitial extravillous trophoblast were increased
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in pre-eclampsia, suggesting that the TLR pathway

was activated at the placental bed.

Conclusions: These findings suggest that a decreased

number of Treg cells and impared function of Treg

cells were present in preeclampsia, and these chan-

ges might break the maternal tolerance to the fetus.

ICRI-07-2-57

Antiphospholipid antibodies in mother
and fetus in fetal-placental
abnormalities

BV Donskoi1, VP Chernyshov1, IY Gordienko2,
EN Tarapurova2

1Laboratory of Immunology;2Department of Fetal Medicine, Institute of

Pediatrics, Obstetrics and Gynecology, Academy of Medical Sciences,

Kiev, Ukraine

Problem: APA have toxic effect on embryo and

throphoblast and inhibit differentiation of myocyte

and cytotrophoblast into syncytium in vitro. Poor

embryo quality in APA positive IVF patients was

confirmed. Research of association of APA in mother

blood (MB) and fetal blood (FB) with placenta and

embryo abnormalities was the aim of the study.

Method of study: Fetal blood from 30 high risk

pregnancy women was received by cordocentesis on

20-23 weeks of gestation. Blood plasma was used for

research after chromosomal analysis. FB and MB

were analyzed for APA (IgG aCL, aPS, aPE), TNF,

TNFR1, by ELISA. Research groups: 22 patients with

abnormal placenta (AP) and 8 with normal develop-

ment placenta (NP). In these women 16 fetuses have

congenital anomalies (CAF) and 14 fetuses were

normal (NF).

Results: APA frequency in MB of AP group was

48% 11/23 compared to NP patients 14% 1/7

(p<0.05). MB APA levels in CAF and NF groups

were the same. APA mean levels in FB were signifi-

cantly higher when MB was positive for APA. But

only in 2 FB from 11 positive mothers this level was

significantly increased. In both cases phospholipid-

specificity of APA in FB were the same as APA in

MB and in them CAF and AP were confirmed.

TNFR1 levels in FB were increased when APA were

present in MB.

Conclusions: We did not find significant association

between CAF in fetuses and APA. We show that

APA are related with placenta abnormalities, and

may pass from mother to fetus (20-22 gw) resulting

increase TNFR1 in fetus.

ICRI-07-2-58

IL-10 but not TGF-ß is essential for the
suppressor function of Treg cells in
murine pregnancy

A Schumacher1, PO Wafula1, A Teles1, H Yagita2,
H-D Volk1, AC Zenclussen1

1Institute of Medical Immunology, Charite, Medical University of Berlin,

Germany;2Department of Immunology, Juntendo University, Tokyo,

Japan

Problem: The physiological state of pregnancy is

characterised by the tolerance of the maternal

immune system to paternal/fetal alloantigens. Regu-

latory T cells (Treg) were described to play an

important role in the maintenance of this tolerance

state and several mechanisms were proposed for

their regulatory activity. In this context immune

suppressive molecules such as IL-10 and TGF-ß seem

to be essential for Treg function. Therefore we aimed

to investigate whether the pregnancy-protective

effect of Treg is mediated by IL-10 or TGF-ß.

Methods of the study: CBA/J females were mated

with BALB/c males (normal pregnant). On day 14 of

pregnancy Treg were isolated and transferred into

DBA/2J-mated CBA/J females (abortion-prone).

These animals were additionally treated with either

anti IL-10, anti-TGF-ß or IgG (isotype control) anti-

bodies on days 0 and 7 of pregnancy. Normal preg-

nant and untreated abortion-prone females were

used as controls.

Results: Treg + IgG-treated animals had a similar

abortion rate as the normal pregnant group. In con-

trast CBA/J females which received Treg and were

additionally treated with anti-IL-10 presented an

increased abortion rate, which was even higher than

in the untreated abortion-prone group. The applica-

tion of anti-TGF-ß did not substantially modify the

abortion rate as compared to Treg + IgG-treated ani-

mals.

Conclusions: These results suggest that IL-10, but

not TGF-ß is essential for the immune regulatory

function of Treg during pregnancy. It further under-

lines the assumption that Treg mediate their suppres-

sive activity against alloreactive maternal immune
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cells through the release of immune suppressive mol-

ecules in vivo, being IL-10 essential in this context.

ICRI-07-2-59

Protective effect of Treg during murine
pregnancy depends on Heme
Oxygenase -1

PO Wafula1, A Schumacher1, A Teles1, H-D Volk1,
AC Zenclussen1

1Institute of Medical Immunology, Charite, Medical University of Berlin,

Germany

Problem: Regulatory T cells (Treg) play an important

role in fetal protection. It is known that Treg expand

during normal pregnancy and protect paternal/fetal

antigens from maternal effector cells. The transfer of

Treg obtained from BALB/c-mated CBA/J females

has been shown to prevent abortion in DBA/2J-

mated animals. This was shown to be associated with

the up-regulation of so-called tolerance associated

molecules at the fetal-maternal interface, namely

Heme Oxygenase (HO-1), Leukaemia inhibitory fac-

tor (LIF) and Transforming growth factor-beta (TGF-

ß). Among these, HO-1 is an interesting candidate as

its blockage or absence correlates with increased

abortion rates or even infertility. Therefore, we aim

to investigate whether the protective effect of Treg is

mediated by HO-1 in a mouse model.

Method of study: To block HO-1 in animals rescued

from abortion after Treg transfer on day 1 (CBA/J x

DBA/2J + Treg), treatment with Zn-PP on days 0, 3

and 6 of pregnancy was done. Abortion-prone

(CBA/J x DBA/2J) or normal pregnant animals

(CBA/J x BALB/c) treated with either PBS or Zn-PP

were included as controls.

Results: As expected, Treg-treated animals had no

abortion. This protective effect of Treg was abrogated

when HO-1 was blocked by means of Zn-PP. Fur-

thermore, the application of Zn-PP to normal preg-

nant and abortion-prone animals resulted in

increased abortion rates.

Conclusions: Our data clearly show that the protect-

ive effect of Treg is not achieved when HO-1 is

blocked strongly suggesting that Treg are protective

through up-regulating HO-1 further bringing to light

one of the several pathways through which Treg

mediate tolerance towards the semi-allogeneic fetus.

ICRI-07-2-60

Phenotypic characterization of
peripheral blood - and decidual
naturally occurring regulatory T cells
from human normal early pregnancy

T Dimova1,2, O Nagaeva1, L Mincheva-Nilsson1

1Department of Clinical Immunology, Umeå University, Umeå, Swe-

den;2Institutite of Biology and Immunology of Reproduction, Bulgarian

Academy of Sciences, Sofia, Bulgaria

Problem: The natural regulatory T (Treg) cells are

enriched during gestation and are proven to be of

great importance for the successful outcome of preg-

nancy. The objective of this study was to investigate

and compare the phenotype of natural CD4+CD25++

Tregs in peripheral blood and decidua from human

normal early pregnancy.

Method of study: CD4+CD25+ cells were extracted

and enriched from paired peripheral blood- and

decidual samples and characterized using immunohist-

ochemistry, immunoflow cytometry, immuno-

fluorescence and quantitative RT-PCR.

Results: CD4+CD25++ Treg cells are constitutive

inhabitants of human early pregnancy decidua. Two

subpopulations of decidual natural Tregs expressing

FOXP3 were identified - CD4+CD25++FOXP3+ and

CD4+CD25+FOXP3+. Interestingly, approximately

10% of the CD4+CD25- decidual lymphocytes

expressed FOXP3 as well. All three FOXP3+ cell sub-

sets were significantly enriched in decidua compared

to peripheral blood as shown by analyses of paired

samples. The decidual CD4+CD25+FOXP3+ cells fur-

ther expressed the activation markers CTLA4, neu-

ropilin, LAG-3 and CD45RO and mRNA for TGFb1.

Conclusions: Here we report for the first time that

a subset of CD4+CD25- cells in human decidua

expresses FOXP3 and demonstrate detection of

CD4+FOXP3+ Tregs in situ. A similar unusual

CD4+CD25-FOXP3+ population was recently des-

cribed in mice and proposed to be a naı̈ve Treg phe-

notype. Thus, our results suggest three main FOXP3+

Treg subsets in human decidua - CD4+CD25++

FOXP3+, CD4+CD25+FOXP3+ and CD4+CD25-FOXP3+.

Further experiments for elucidation of their function

are in progress. All three FOXP3 expressing Treg

subpopulations are actively enriched in human deci-

dua compared to peripheral blood and might be

associated with maintenance of the maternal

immune tolerance to the fetus.
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ICRI-07-2-61

Regulatory T cells in Recurrent
spontaneous abortion

P Simsa1, E Karaszi1, V Fulop2, G Petranyi3
1National Medical Center, Department of Cellular Immuno-

logy;2National Medical Center, Department of Gynecology;3National

Medical Center, Department of Immunogenetics

Problem: It is a well-known observation that dur-

ing pregnancy the mother’s immune system is

under serious control. Some elements of this regu-

lation has already been revealed mainly the ones

occur locally at the placenta. Behind miscarriage

several disorders can hide. One of them is an

immunological problem from unexplained reason.

The treatment of this subgroup of recurrent sponta-

neous abortion (RSA) can highly be supported by

administration of high dose of intravenous immu-

noglobulin (IVIG) therapy and/or thrombocyte

transfusion (TF) prior conceiving. The involvement

of T regulatory (Treg) cell in pregnancy and their

decrease in RSA has been shown. We focused on

this form of RSA, and followed the numbers of

Treg cells before and after treatment extending the

follow up during pregnancy, as well.

Method of study: We compared Treg cell number

in normal pregnancy, untreated RSA suspected cases

at whom the unexplained immunological back-

ground was conformed later and treated RSA sub-

jects using Fluorescence-activated cell sorting (FACS)

technology by tricolor labeling with anti-CD4/anti-

CD25/anti-CD127 from peripheral blood.

Results: Full series of TF increases the Treg number

to the level of normal pregnancy. Partial TF has no

or slight increasing effect. IVIG transfusion leaves

the number of Treg cells unchanged.

Conclusion: TF acts as an ‘‘active immunization’’

while IVIG administration does not change the level

of these cells in a ‘‘passive immunization’’ way.

ICRI-07-2-62

Effects of antib2-GPI antibody positive
sera on PlGF production from cultured
choriocarcinoma cell line

T Yamamoto, T Murase, F Chishima, S Kuno,
G Ichikawa
Department of Obstetrics and Gynecology, Nihon University School of

Medicine, Tokyo

Problem: The antib2-GPI antibody was detected in

recurrent abortion and intrauterine death. Placenta

Growth Factor(PlGF) is a growth factor to accelerate

villous proliferation. We evaluate the effects of

antib2-GPI antibody positive sera on PlGF produc-

tion from cultured choriocarcinoma cell line and

cytotoxicity.

Method of study: Choriocarcinoma cells (JEG-3)

were cultured with 24 well plates. Each serum was

added to the culture medium of choriocarcinoma

cell at the concentration of 10%. The PlGF in cul-

ture medium was measured by ELISA (R&D) 24

hours after. The survival rate of cells was measured

by the XTT method. The serum were taken from 6

antib2-GPI antibody positive and 6 negative

patients and those were sterilized with Millipore

filter.

Results: The concentration of PlGF in supernatant

by antib2-GPI antibody positive sera was signifi-

cantly lower than that of antib2-GPI antibody negat-

ive. There was no significant difference of the values

of XTT by each serum between them.

Conclusions: The antib2-GPI antibody positive sera

suppress the production of PlGF from choriocarci-

noma cell. We suggested that the antib2-GPI anti-

body may suppress PlGF production from

trophoblast and cause the failure of placenta for-

mation and function.
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ICRI-07-2-63

Mast-cell-associated genes Thp1, Mcpt1
and Mcpt5 are up-regulated after
Treg-induced tolerance at the
fetal-maternal interface: new role for
mast cells in tolerance?

M Popovic, A Teles, O Stancic, HD Volk,
AC Zenclussen
Institute of Medical Immunology, Charité, Medical University Berlin,

Berlin, Germany

Problem: CD4+ CD25+ foxp3+ regulatory T (Treg)

are known to play a major role in murine pregnancy

outcome by inducing tolerance towards the semiallo-

genic fetus. Mast cells (MC) are known as primary

responders in allergic reactions. However, recent

studies show that MC play a critical role in the Treg-

dependent allograft tolerance by secreting interleu-

kin-9 (IL)-9. Here, we investigated whether MC may

be also involved in Treg- mediated tolerance of the

fetus.

Method of study: The mRNA expression of MC-

associated genes (tryptophan hydorxylase (Tph)-1 as

well as mast cell protease (Mcpt)-1 and Mcpt-5 in

normal pregnant (NP) mice, abortion-prone (AP)

and abortion-prone mice treated with Treg

(AP+Treg) was analyzed in placental samples by

real-time RT-PCR.

Results: The expression of Tph1, Mcpt-1 and Mcpt-

5 was comparable at early pregnancy stages between

NP and AP mice. Interestingly, the expression of all

three molecules was down-regulated on day 14 of

pregnancy in placenta samples from AP compared to

NP mice. Moreover, Treg treatment markedly up-

regulated their expression to the levels of NP mice.

Conclusions: These results indicate that as already

observed in transplantation, mast cells-associated

molecules might contribute to Treg-induced toler-

ance at the fetal-maternal interface.

ICRI-07-2-64

Heme oxygenase-1 (HO-1) may be
involved in follicle development and
fertility

ML Zenclussen1, S Rebelo2, HD Volk1, MP Soares2,
AC Zenclussen1

1Institute of medical Immunology, Charité CVK, Berlin, Germany;
2Instituto Gulbenkian de Ciencia, Oeiras, Portugal

Problem: The pathways underlying immunologic

tolerance at the fetal-maternal interface are still not

fully characterized. Previous studies suggest that

Heme Oxygenase-1 (HO-1) may be essential for suc-

cesful pregnancy. Further, no progeny is achieved

when mating mice where the Hmox-1 gene has been

deleted. We aim to clarify whether this is due to

sterility or lack of implantation, by investigating

whether HO-1 deficient females are unable to pro-

duce oocytes capable to develop into blastocysts, or

if the viable blastocysts are unable to implant due to

uterine inadequate conditions, respectively.

Method of study: We injected wild type (wt) and

Hmox-1-/- females with PMSG/hCG in order to induce

superovulation and fertilized these oocytes by in vitro

fertilization.

Results: Hmox-1-/- females (n=8) produce much less

oocytes than wt females (n=8). Analyses of the ovar-

ies of both groups showed differences in morphology

and in follicle development. Furthermore, wt oocytes

fertilized with wt sperm showed a fertilization rate

of 61,70%, while Hmox-1-/- females fertilized with

Hmox-1-/- sperm showed a fertilization rate of

19,78%.

Conclusions: These results suggest that HO-1 may

be necessary but not indispensable for fertilization.

Besides, Hmox-1-/- oocytes are not as viable as wt

oocytes, which may be the reason why the mating

of mice heterozygous for HO-1 yield so few Hmox-1-/-

progeny, and why Hmox-1-/- animals do not success

to get pregnant when paired with Hmox-1-/- males.

These results do not exclude the important role of

HO-1 in implantation, but suggest that the lack of

HO-1 may also affect fertility.
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ICRI-07-2-65

The level of potentially immune-
affecting free amino acids in
preeclampsia

A Haratym-Maj1,2, MB Wawrzycka1, B Wawrzycki3,
M Szpetnar3

1State Obstetrics and Gynecology Hospital;2Department of Pathophysi-

ology, Institute of Agricultural Medicine;3School of Medicine; Lublin,

Poland

Problem: Preeclampsia one of the most common

diseases in pregnancy, is associated with abnormal

immune system function. Amino acids are not only

the structural units of proteins, but also have immu-

nological properties. Of particular interest are the

amino acids: glutamine, glycine, taurine, tryptophan

and arginine. Glutamine is the most important

source of energy for macrophages and lymphocyte

to proliferation, antigen presentation, cytokine pro-

duction and phagocytosis. Glycine, another nones-

sential amino acid, exerts modulatory effects on

cytokine production, by inhibiting activation of neu-

trophils. Tryptophan and taurine, play important

role in host defense and antioxidant protection.

Enhanced tryptophan degradation during pregnancy

via activation of indoleamine-2,3-dioxygenase, was

found to be necessary to achieve immunotolerance

against the fetus. Arginine plays a role in the regula-

tion of NO synthesis. The aim of the study was to

examine the relationships between the availability of

plasma free amino acids and preeclampsia.

Method of study: Total plasma concentrations of

glutamine, glycine, taurine, tryptophan, and arginine

were measured in 20 healthy pregnancies, and 20

women with preeclampsia. Plasma amino acids were

measured by ion exchange chromatography on auto-

mated amino acid analyzer.

Results: Women with preeclampsia exhibited signi-

ficantly higher glutamine and tryptophan plasma

concentrations than did normal pregnant women,

whereas glicyne and taurine levels were significantly

lower in women with preeclampsia compared with

those in pregnant controls. No differences were

found in arginine between study groups.

Conclusions: The results of this study demonstrate

that availability of free amino acids in preeclampsia

may contribute to the pathogenesis of this complex

disorder.

ICRI-07-2-66

The level of plasma arginine-family free
amino acids in preterm labor

MB Wawrzycka1, A Haratym-Maj1,2, B Wawrzycki3,
M Szpetnar3

1State Obstetrics and Gynecology Hospital;2Department of Pathophysi-

ology, Institute of Agricultural Medicine;3School of Medicine; Lublin,

Poland

Problem: Many various social, nutritional and

pathological factors are related in pathogenesis of

preterm labor. Nitric oxide plays an important role

in regulating placental-fetal blood flows and uterine

contraction. Amino acid L-arginine is a substrate for

NO and L-citrulline syntheses via NO-synthase

(NOS). In vitro study indicates that another amino

acid-glutamine can limit arginine availability for NO

production by inhibiting recycling of citrulline to

arginine. The aim of this study was to compare

maternal plasma free amino acids levels between

normal pregnancies and those with preterm labor, in

order to determine whether maternal arginine-fam-

ily amino acids deficiency are implicated, due to

lower NO synthesis, in preterm delivery.

Method of study: The mean plasma concentrations

of arginine, its precursor ornithine citrulline and its

precursor glutamine, and ratio of L-citrulline to

L-arginine, which reflects NO production, were

measured in maternal blood samples from pregnan-

cies between 32 and 39 weeks gestation. Plasma

amino acids were measured by ion exchange chro-

matography on automated amino acid analyzer.

Results are expressed as mean±SEM. Values of

p<0.05 were considered to be statistically significant.

Results: Our results show that maternal plasma glu-

tamine and citrulline concentrations in preterm

labor were significantly lower than those in term

pregnancies. There were no significant differences in

plasma concentrations of ornithine and arginine

between the two study groups. Cit/Arg ratio, which

reflects NO production, was lower in pregnancy

associated with preterm labor.

Conclusions: Our results confirm previous observa-

tions that decreased nitric oxide production may be

important in the pathophysiology of preterm delivery.
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ICRI-07-2-67

Characterization of novel Treg-mediated
mechanisms of tolerance at the feto-
maternal interface

A Teles, M Popovic, J Leber, O Stancic, HD Volk,
AC Zenclussen
Institute of Medical Immunology, Charité, Medical University Berlin,

Germany

Problem: Normal murine pregnancy (NP) is associ-

ated with an expansion in the CD4+CD25+foxp3+

regulatory T cell (Treg) subset. Additionally, the

adoptive transfer of Treg from NP into abortion-

prone animals (AP) can rescue these mice from

abortion. The mechanisms by which Treg act locally

remain not fully elucidated.

Method of study: mRNA microarray analysis was

employed to compare the gene profile of AP mice

and NP mice. To investigate which molecules were

further modified after Treg transfer, we compared

the gene profile between Treg-treated animals and

AP animals.

Results: When comparing AP vs NP mice we found

8 genes differentially expressed in decidua and 42 in

placenta. Interestingly, the Treg treatment in AP

mice resulted in the modification (up- or down-

regulation) of 97 genes in decidua and 87 genes in

placenta. From these molecules, we concentrated

in three from which we confirmed their modulation

after Treg treatment by real time RT-PCR: Prosta-

glandin F2a Inhibin A and Urokinase-type plasmino-

gen activator (uPA).

Conclusions: Our data show that molecules not

directly related with immunological pathways were

differentially regulated after Treg treatment as Pros-

taglandin F2a is responsible for uterine contractions,

inhibin A was shown to be augmented in pre-

eclampsia and uPA is released by the extravillous

trophoblasts. These data indicate that Treg act not

only by restoring the levels of molecules differen-

tially expressed in AP to the levels observed in NP

mice but also by modifying other molecules locally.

We uncovered novel molecules associated with Treg-

induced tolerance, which are worthy of further

functional studies.

ICRI-07-2-68

Indoleamine 2,3-dioxygenase mRNA
expression in different tissues of
neonatal mouse during Listeria
monocytogenes infection

M Bubonja1, M Abram1, W Stenzel2, R Rubesa-Mi-
haljevic1, M Deckert2

1Department of Microbiology, Medical Faculty, University of Rijeka,

Rijeka, Croatia;2Department of Neuropathology, University of Cologne,

Cologne, Germany

Problem: L. monocytogenes infection causes serious

morbidity during the fetal and neonatal period. Bac-

terium has a predilection for placenta and brain tis-

sue. Previous studies have shown the involvement

of the indoleamine 2,3-dioxygenase (IDO) in main-

taining the immune privilege of these organs. In this

study we investigate the role of TNF receptor 1

(TNFR1) in IDO regulation during experimental neo-

natal listeriosis.

Method of study: We infected wild-type (WT)

C57BL/6 and TNFR1 knockout (KO) newborn mice

with attenuated actA-deficient L. monocytogenes. Tis-

sue levels of IDO mRNA were detected by RT-PCR.

The extent of cell infiltration in the organs was

assessed using immunohistochemical methods. The

number of bacteria in tissue was determined using

conventional microbiological techniques.

Results: Infection resulted in a hyperinflammatory

and ultimately fatal host reaction and high bacterial

load in KO mice in contrast to 100% survival rate

without clinical disease in WT mice. The basal levels

of IDO in WT and KO mice were the highest in the

brain tissue. After infection basal levels of IDO

mRNA transcription in liver, spleen and brain of WT

mice were retained while in KO mice were

enhanced.

Conclusions: Macrophage tissue infiltration was par-

alleled by an induction of IDO mRNA in L. monocyto-

genes infected KO mice. KO mice succumbed to

uncontrolled infection and inflammation mediated

injury, despite high local IDO mRNA expression.

TNFR1 is required for the efficient antilisterial host

immune response.
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ICRI-07-2-69

Signal Transducer and Activator of
Transcription 3 (STAT3) in Jeg-3
choriocarcinoma cell lines: regulation of
its serine and tyrosine phosphorylation
balance

J Roediger, S Busch, A Enkelmann, TG Poehlmann,
E Schleussner, UR Markert
Friedrich-Schiller-Universität, Placenta-Lab, Department of Obstetrics,

Jena, Germany

Background: Signal Transducer and Activator of

Transcription 3 (STAT3) is an intracellular signalling

molecule, which is used by a wide spectrum of cy-

tokines. It induces a variety of gene transcripts and

cell functions. In trophoblast cells and in tumor cells,

its tyrosine phosphorylation is directly linked to their

invasiveness. The regulation and function of STAT3

serine phosphorylation is still unclear.

Material and Methods: Jeg-3 choriocarcinoma cells

were stimulated with different concentrations of

EGF, HGF, IL-4, IL-6, LIF, IL-15, IGF-II, IFN-y and

GM-CSF. STAT3 serine (727) and tyrosine (705)

phosphorylation were analyzed 5 to 60 minutes after

stimulation by SDS-PAGE electrophoresis followed

by Western blotting.

Results: Jeg-3 cells display spontaneous STAT3 ser-

ine phosphorylation. 100ng/ml EGF induces a time-

dependent reduction starting 15 minutes after stimu-

lation. Tyrosine phosphorylation does not occur

spontaneously, but is strongly induced by EGF at all

analyzed time points. LIF induces tyrosine phos-

phorylation, but affects serine phosphorylation only

very slightly. HGF and IL-15 induce and IL-4 reduces

serine phosphorylation slightly. IGF-II, IFN-y, GM-

CSF and IL-6 did not remarkably influence neither

serine phosphorylation nor tyrosine phosphoryla-

tion.

Discussion: The results demonstrate that serine/

tyrosine phosphorylation balance of STAT3 is cont-

roled by several cytokines. The combination with

the STAT3-alpha/beta balance and the STAT3/SOCS3

balance seems to regulate choriocarcinoma and

trophoblast functions crucially.

ICRI-07-2-70

Ras-signaling in trophoblastic cells

A Enkelmann1, TG Pöhlmann1, J Rödiger1, E
Schleussner1, P Sedlmayr2, I Rubio3, UR Markert1

1Friedrich-Schiller-Universität, Placenta-Lab, Department of Obstetrics,

Jena, Germany;2Medizinische Universität, Institute of Histology and

Embryology, Graz, Austria; 3Friedrich-Schiller-Universität, Institut für

Molekulare Zellbiologie, Jena, Germany

Problem: Numerous cytokines influence functions

and behaviour of trophoblast cells. The use of differ-

ent signalling pathways is decisive for different func-

tions, such as migration, proliferation and invasion.

Epithelial Growth Factor (EGF), Leukemia Inhibtory

Factor (LIF) and Interleukin-6 (IL-6) are major

inducers. MAP Kinase (MAPK) pathways, which are

related to invasiveness in many malignant cells, are

expected to be involved.

Material and Methods: Jeg-3 choriocarcinoma cells

and the Jeg-3-human trophoblast hybridized cell

lines ACH-3P (first trimester) and AC1-M59 (third

trimester) were stimulated with EGF, LIF or IL-6.

After 2 to 30 minutes, cells were lyzed and activated

(GTP-bound) ras was pulled down by using small

modular GTPase-binding domains derived from c-Raf

and sepharose micro-beads. The ras-containing pellet

was analyzed by electrophoresis followed by Western

blotting and detected with various anti-ras antibod-

ies. The remaining lysate was analyzed for phospho-

erk1/2.

Results: EGF induces a strong and immediate ras

and erk1/2 activation visible at all analyzed time

points in trophoblast hibridized cell lines. In ACH-3P

also LIF and IL-6 induced such activation but at

lower level. In AC1-M59 effects of LIF started with

a delay of 15 minutes after stimulation. IL-6 did not

induce detectable effects. Jeg-3 cells displayed a high

spontaneous ras activation which was not further

increased after stimulation.

Conclusion: The observed differences indicate differ-

ent intracellular regulation mechanisms in tropho-

blast cells derived from different trimesters and in

choriocarcinoma cells. Especially LIF induced ras

signaling seems to be ambivalent in early and late

pregnancy. The high spontaneous ras activation in

Jeg-3 cells may be related to their malign character-

istics.
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ICRI-07-2-71

Invasive or not? The STAT3 - SOCS3
balance regulates trophoblast and
choriocarcinoma behaviour

TG Poehlmann1, S Bachmann2, I Rudloff1,
C Neblung1, DM Morales Prieto1, E Schleussner1,
N Rodde3, O Sandra3, UR Markert1

1Friedrich-Schiller-Universität, Placenta-Lab, Department of Obstetrics,

Jena, Germany;2Max-Planck-Institut für Herz- und Lungenforschung,

Bad Nauheim, Germany;3INRA – UMR ‘‘Biologie du Developpment

et de la Reproduction’’, Paris, France

Problem: Invasion of human trophoblast cells

requires a fine tuning, which is fundamental for cor-

rect placentation. Similar to tumor invasion, Signal

Transducer and Activator of Transcription (STAT)3 is

involved in this process. Its negative regulation is cru-

cial to avoid invasion excess in human trophoblast

cells and may be important to maintain non-invasive-

ness in other species (e.g. sheep). This study aims to

analyze the role of Suppressor of Cytokine Signaling

(SOCS)3 for the control of invasion of human chorio-

carcinoma cells used as a model for trophoblast cells.

Methods of Study: Small interfering RNA (siRNA)

for SOCS3 silencing was validated on human Jar

choriocarcinoma cells and served to self-design vec-

tor based small hairpin RNA (shRNA), which was

integrated into pSuper vector, multiplied by E.coli

and transfected into Jar cells. Based on neomycin

resistance a stable SOCS3 silenced cell line was

established. After stimulation with LIF, proliferation,

invasion as well as activation of STAT3 signaling was

measured by using flow cytometry, matrigel assays,

and Western blotting, respectively.

Results: In SOCS3 silenced cells LIF induced prolif-

eration, matrigel invasion and STAT3 phosphoryla-

tion was increased. This effect was stronger when

SOCS3 silencing was performed by shRNA than by

siRNA. Further, unstimulated SOCS3 shRNA silenced

cells displayed elevated spontaneous invasion and

STAT3 phosphorylation.

Conclusion: Activation of STAT3 and expression of

SOCS3 regulate proliferative and invasive capacities

of JAR choriocarcinoma cells, which may be regarded

as a model for trophoblast cells. The balance of SOCS3

and STAT3 signaling seems to be a cross species key

regulator in trophoblast and tumor cell invasion.

ICRI-07-2-72

Rapamycin induces mTOR independent
PI3K signaling increases invasiveness of
trophoblast-like cells

S Busch, TG Poehlmann, A Enkelmann, J Roediger,
E Schleussner, UR Markert
Friedrich-Schiller-Universität, Placenta-Lab, Department of Obstetrics,

Jena, Germany

Introduction: Mammalian target of rapamycin

(mTOR) is an intracellular key regulator for cell growth

and proliferation, involved in hepatocyte growth factor

(HGF) signalling. Rapamycin is an inhibitor of mTOR

kinase activity. The mechanisms of regulation of

trophoblast invasion by various signal cascades are

poorly understood, and are widely similar to but its un-

raveling may indicate relevance to tumor growth.

Material/Methods: The choriocarcinoma cell lines

JEG-3, JAR and choriocarcinoma-trophoblast hybrid

cell lines AC-1M59 and ACH3P were treated with

rapamycin for 48h and analyzed for proliferation

(MTT), apoptosis (cleaved PARP), MMP2 expression

(Western blot), MMP2/9 activity (zymography) and

migration/ invasion (matrigel-coated inserts). Phos-

phorylation of mTOR kinase substrate P70 S6K and

in parallel of P85 S6K, the regulatory subunit of

PI3K were analyzed.

Results: The upregulation of P85 S6K phosphoryla-

tion, was concomitantly found with downregulation

of P70 S6K phosphorylation when cultured with ra-

pamycin. Treatment with rapamycin increased

migration and invasion whereas proliferation was

reduced in all cell lines. Strikingly, apoptosis rate

was reduced by rapamycin. There was no clear

change in MMP2 expression/ activity.

Conclusion: The potential of rapamycin to inhibit

mTOR activity accompanied with activation of Akt,

a signal molecule upstream of mTOR and down-

stream of PI3K, resulting in pro-survival signals has

already been reported. However, so far no negative

feedback loop is described in which Akt regulates

PI3K. We thereby suggest that there may be a novel

regulatory feedback mechanism, either between Akt

and PI3K or mTOR and PI3K, which accounts for

the unexpected stimulation of invasion and anti-

apoptotic behaviour upon rapamycin treatment.
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ICRI-07-2-73

Immune cell profiling in normal
pregnancy, partial and complete molar
pregnancy

Z Nagymanyoki, P Simsa, R Berkowitz, G Petranyi,
V Fulop
1,2,4Department of Obstetrics and Gynecology, National Health Center,

Hungary;
1,3Lab. of Gynecologic Oncology, Brigham and Women’s Hospital/Har-

vard Medical School, Boston, USA

Problem: Cytotoxic T cells (Tc) and natural killer

(NK) cells may play a pivotal role in controlling

trophoblast invasion. Regulatory T cells (Treg) are

known to suppress the cytotoxic immune response

in vitro. The role of Treg and the activation level of

cytotoxic immune cells in gestational tissue remains

unclear.

Method of study: Immunolocalization of CD8,

Granzyme B (GrB), and FoxP3 was performed on

sections prepared from eleven gestational age-

matched normal placentas, nineteen partial moles

(PM), and eighteen complete moles (CM) to charac-

terize active (GrB+CD8+) and inactive (GrB-CD8+)

Tc cells, active NK cells (GrB+CD8-), and Treg

(FoxP3+) cells.

Results: Immune cells infiltrated into the implanta-

tion site of normal placenta, PM, and CM with

increasing frequency. Active and inactive Tc, active

NK and Treg infiltration in the CM were significantly

stronger than seen in the normal placenta (p=0.002,

p=0.002, respectively). Additionally, immune cell

infiltration was not detected in the villi or tropho-

blast of gestational tissues. Treg infiltration in the

implantation site was only observed in PM and CM.

In CM and PM Tc infiltration positively correlated

with Treg infiltration (p=0.001), but Treg infiltration

did not correlate with the Tc activation ratio (active

Tc cells / all Tc cells).

Conclusion: In CM the cellular immune response in

the implantation site was significantly more vigorous

than seen in normal placenta. These observations

demonstrate that in the implantation site of CM, the

number of active Tc and the activation of the NK

cells increase and Treg cells may negatively regulate

T lymphocyte activation.

ICRI-07-2-74

Type 1 versus type 2 immune response
balance of decidual innate and adaptive
cells during first trimester of pregnancy

Z Trobonjaca1, V Tosevski1, IL Sargent2, H Haller3,
L Randic3, D Rukavina1

1Department of Physiology and Immunology, Medical Faculty, Univer-

sity of Rijeka, Croatia;2Nuffield Department of Obstetrics and Gynaecol-

ogy, University of Oxford, John Radcliffe Hospital, Oxford,

UK;3Department of Obstetrics and Gynaecology, Medical Faculty, Uni-

versity of Rijeka, Croatia

Problem: Previous studies have reported the import-

ance of a bias of T cell immunity towards type 2

(Th2) for normal pregnancy outcome. However,

some recent studies performed on peripheral blood

and decidual lymphocytes showed also relevance of

Th1 responses in maintenance of normal pregnancy.

To address this problem we studied the expression of

IL18Ralpha (which is considered to be a functional

marker of type 1 responses) and ST2L (a homologue

of IL1R, which is a marker of type 2 responses) on

decidual lymphocytes

Methods of study: Decidual lymphocytes were iso-

lated by ficoll gradient centrifugation of the enzy-

matically digested decidual tissue obtained from

normal first trimester pregnancy. Expression of

IL18Ralpha and ST2L markers were detected on the

freshly prepared decidual T-cell subpopulations;

(CD3+CD4+; CD3+CD8+), NK cells (CD56brightCD3-

;CD56dimCD3-) and NKT cells (CD56+CD3+) after

three-colour immunofluorescence staining with

directly and indirectly conjugated antibodies fol-

lowed by flow cytometry.

Results: High expression of IL18Ralpha and low

expression of ST2L was detected on all investigated

cell populations. Almost 60% of CD3+CD4+ cells

express IL18Ralpha, and less than 2% ST2L (Th1/

Th2 ratio was 46,0). Approximately a half of

CD3+CD8+ T cells express IL18Ralpha while only

less of 2 % ST2L (Tc1/Tc2 ratio was 39,6). Similar

results were obtained on NK cells, but the NK1/NK2

ratio was lower suggesting more of a bias to type 2

than in the T cell populations. Decidual NK cells

(CD56+CD3-) and NKT cells (CD56+CD3+) also

express predominantly IL18Ralpha (13% and 66,3%

respectively) in comparison to ST2L (1% and 1,5%

respectively). We found stronger IL18R expression

on CD56dimCD3- cells than on the CD56brightCD3-

(24,9% and 4,1%, respectively), but calculated NK1/

ABSTRACTS

460

American Journal of Reproductive Immunology 57 (2007) 379–481 ª 2007 The Authors

Journal compilation ª 2007 Blackwell Munksgaard



NK2 ratios for both populations remain very similar,

for CD56brightCD3- population ratio was 19,1 and for

CD56dimCD3- population was 17,2. In contrast, the

NKT1/NKT2 ratio was very high (53,5).

Conclusion: High expression of the IL18Ralpha than

ST2L on decidual cells of innate and adaptive immu-

nity indicates importance of the type 1 immune

response for normal pregnancy maintenance. The

experiments are partially financed by Croatian Min-

istry of Science (Grants No. 0620402-0376 and

0379) and EMBIC project, European FP6, NoE,

LSHM-CT-2004-512040.

ICRI-07-2-75

The seventh complement component is
expressed on decidual endothelial cells
membrane and exerts an anti-
inflammatory action

F Bossi1, R Bulla1, L Rizzi1, O Radillo2, C Agostinis1,
P Macor1, A Debeus1, F De Seta3, R Wurzner4,
F Tedesco1

1Department of Physiology and Pathology, University of Trieste,

Italy;2Laboratorio di Analisi, IRCCS Burlo Garofalo, University of Trieste,

Italy;3Department of Reproductive and Developmental Science, IRCCS

Burlo Garofalo, University of Trieste, Italy;4Institute for Hygiene and

Social Medicine, University of Innsbruck, Innsbruck, Austria

Problem: The seventh complement component (C7)

is essential for the assembly of the terminal complex

(TCC) that has cytotoxic and inflammatory activities.

We previously showed that endothelial cells (ECs)

synthesize this component. We now evaluate the

presence and the role of C7 on the membrane of

ECs from umbilical veins and human decidua.

Method of study: We evaluated the presence of

membrane bound C7 on the ECs using IHC, IF, TEM

and ELISA on whole cells. The function of C7 was

determined by following the expression of adhesion

molecules by ELISA on whole cell, quantifying the

IL-8 production by ELISA, and evaluating the effect

on ECs permeability by a Transwell system.

Results: The IHC study on frozen sections revealed

the presence of C7 on EC from human umbilical

vein and decidua. This data were also confirmed

evaluating the membrane bound C7 on isolated ECs.

Membrane C7 maintain the ability of soluble C7 to

bind the other terminal components leading to the

assembly of the TCC on the ECs membrane. The

membrane bound complex inhibits the expression of

adhesion molecules that it is stimulated by soluble

TCC, blocks the secretion of IL-8, and abrogates the

increased albumin leakage induced by soluble TCC.

Conclusions: The TCC assembled on membrane C7,

unlike the soluble TCC, does not exert any proin-

flammatory activity, on the contrary it offers to the

ECs protection against the inflammatory effect and it

is very important in tissues where the inflammation

could cause damage as in decidua.

ICRI-07-2-76

Endoplasmic reticulum-resident heat
shock protein gp96, natural killer T and
regulatory T cells as regulators of self-
tissue damages induced by various
types of injuries

B Radosevic-Stasic1, I Mrakovcic-Sutic1,
H Jakovac1, D Grebic1, J Tomac2, D Rukavina1

1Department of Physiology and Immunology;2Department of Histology

and Embryology, Medical Faculty, University of Rijeka, Rijeka, Croatia.

Problem: Various kinds of tissue disintegration lead

in the endoplasmic reticulum (ER) to activation of

adaptive pathways known as the ER stress response,

which is directed to correction of unfolded proteins,

to the activation of proteasome-dependent ER-asso-

ciated degradation of the misfolded proteins and to

activation of protein translation that modulate the

polypeptide traffic into the ER. A crucial role in

these events plays gp96, which acts not only as

a molecular chaperone but also as an adjuvant, able

to induce the specific immune response against some

self and foreign antigens.

Method of study: Since in the protection from the

development of dangerous autoimmunity a special

function might have self-reactive NKT cells and regu-

latory T cells (Treg) in this study we analysed the

interplay between the gp96, NKT and Treg in condi-

tions of: 1) normal growth, induced by partial hepa-

tectomy, 2) in psychosocial stress without the tissue

lesions and 3) after the treatment with bacterial pepti-

doglycan-monomer linked with zinc.Tissue expres-

sion of gp96 protein and mRNA was estimated in

liver, thymus and spleen and the data were correlated

with phenotype and cytotoxicity of hepatic and sple-

nic mononuclear lymphatic cells (MNLC) against the

syngeneic thymocytes, NK and LAK-sensitive targets.
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Results: All procedures induced fast cytoplasmic

overexpression of gp96 staining in hepatocytes, fol-

lowed by surface expression of gp96 on MNLC and

upregulation of gp96 mRNA in the spleen and in the

thymus. Simultaneously, in the liver accumulated

CD3intermediate/NK1.1+/CD69+cells, as well as Treg

cells, while hepatic (after initial suppression) and

splenic MNLC became highly cytotoxic against syn-

geneic thymocytes and YAC-1 and P815.

Conclusions: The data imply that during the distur-

bance of morphostasis gp96 may serve as a natural

adjuvant for chaperoning antigenic self peptides into

the immune surveillance pathways, resulting in acti-

vation of autoreactive NKT which in cooperation

with Treg cells participate in reestablishment of self

tolerance. Supported by Croatian Ministry of Sci-

ence, Grant No. 0621341-1337.

ICRI-07-2-77

The expression and possible roles of
chemokine CXCL11 and its receptor
CXCR3 in the human endometrium

Y Osuga, Y Hirota, T Hirata, K Koga, O Yoshino,
C Morimoto, M Harada, Y Takemura, E Nose,
T Yano, O Tsutsumi, Y Taketani
Department of Obstetrics and Gynecology, Faculty of Medicine,

University of Tokyo

Problem: IFN-c secreted by a human embryo and

trophoblast cells during implantation is suggested to

play an important role in implantation and preg-

nancy. IFN-c is known to strongly induce CXCL11,

a CXC chemokines, in a range of cell types. In the

present study, we explored expression and possible

functions of CXCL11 and its receptor CXCR3 in the

human endometrium.

Method of study: First, effect of IFN-c on CXCL11

expression in separately cultured endometrial stro-

mal cells (ESC) and epithelial cells (EEC) were stud-

ied. CXCR3 expression in EEC, ESC and trophoblast

cells was then dertermined. Effect of culture media

of IFN-c -stimulated EEC on migration of tropho-

blast cells and T cells was studied. Lastly, effect of

CXCL11 on BrdU incorporation in ESC and EEC was

studied.

Results: Secreted CXCL11 protein was not detected

in cultured endometrial stromal cells (ESC) but was

detected in cultured endometrial epithelial cells

(EEC). IFN-c stimulated the protein levels of

CXCL11 in a dose dependent manner in EEC.

CXCL11 secreted from EEC with 100 ng/ml IFN-c
was 220-fold of the control. CXCR3 was expressed in

EEC, ESC and trophoblast cells. Addition of IFN-c to

EEC increased the chemotactic activity of its culture

media to trophoblast cells and T cells, and the effect

was suppressed by immunoneutralization with anti-

bodies of three CXCR3 ligands, including anti-

CXCL11 antibody. CXCL11 significantly increased

BrdU incorporation, whereas CXCL11 significantly

decreased BrdU incorporation.

Conclusions: These findings suggest that IFN-c pro-

motes implantation by stimulating EEC to produce

CXCL11, which induces migration of trophoblast

cells and T cells, proliferation of ESC, and apoptosis

of EEC.

ICRI-07-2-78

Survivin expression during murine
pregnancy

N Brachwitz1, S Fest2, H Lode2, AC Zenclussen1

1Institute of Medical Immunology, Charite, Medical University of Berlin,

Germany;2Department of Paediatrics, Experimental Oncology, Charite,

Medical University of Berlin, Germany

Problem: Survivin belongs to the family of inhibitor

of apoptosis protein (IAP) and its expression is up-

regulated during proliferation. Its augmented expres-

sion, moreover, correlates with a poor outcome in

a variety of human tumors. We have recently shown

that active vaccination against survivin protects

against neuroblastom in a syngeneic immunocompe-

tent murine model. Due to the similarities in prolif-

erating ability between tumors and the growing

placenta we hypothesized that survivin may play

a role in allowing fetal and placental growth as well

as in the survival of the semiallograft tissue within

the uterine tissue.

Method of the study: To prove principle of concept,

we first analyzed the mRNA and protein levels of

survivin in uterine and placental tissue before and

during murine pregnancy. Second, we compared tis-

sues from normal pregnant (CBA/J x BALB/c) and

abortion-prone animals (CBA/J x DBA/2J) at differ-

ent time points.

Results: We observed a ~ 20 fold increase in mRNA

expression of survivin on day 5 of pregnancy
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compared to tissues of non-pregnant animals. Pro-

tein levels were increased in placental tissue on day

8 of pregnancy. In later pregnancy stages (days 10,

14 and 18) survivin levels decreased to levels com-

parable to those observed before pregnancy. No sta-

tistical significant differences could be determined

between normal pregnant and abortion-prone ani-

mals at any time point.

Conclusions: Our data suggest an important role of

survivin in proliferation of the implanting tropho-

blasts. Future functional studies using primary

trophoblasts will shed more light onto the function

of survivin during implantation and pregnancy.

ICRI-07-2-79

Tumor associated glycoprotein-72
inhibits the maturation and induces
anti-inflammatory properties of decidual
CD1a+ dendritic cells

A Redzovic1, G Laskarin1, Z Rubesa1, I Vlastelic2,
P Allavena3, A Mantovani3,4, D Rukavina1

1Depts. Physiology and Immunology;2Obstetrics and Gynaecology,

Medical Faculty, University of Rijeka, Croatia;3Clinical Institute Humani-

tas, Rozzano;4Institute of General Pathology, University of Milan, Milan,

Italy

Problem: The aim of this study was to evaluate the

effect of physiologically present glandular mucin,

tumor associated glycoprotein-72 (TAG-72), on the

phenotype and function of decidual CD1a+ dendritic

cells (DC).

Methods of study: Distribution of CD1a+ cells was

analyzed by imunohistology in normal human first

trimester pregnancy decidua. Decidual mononuclear

cells (DMC) were obtained by enzymatic digestion

and gradient density centrifugation. The phenotype

and cytokine production in decidual CD1a+ DC was

analysed by flow cytometry in DMC cultured in the

presence of TAG-72 (200U/mL) or in the medium

only for 18 hours. Decidual CD1a+ cells magnetically

separated (purity ~40%) from the adherent DMC

fraction were untreated or TAG-72 treated, and

co-cultured with CD6 purified cord blood or decidual

T cells for 3 or 6 days. Polarization of T cells was

measured by analysing IL-4, IFN-c and CD45RA

expression.

Results: Decidual CD1a+ cells within decidua are

found in a close contact with glandular cells. TAG-

72 decreased the expression of maturation markers

(CD83, CD80, CD86 and HLA-DR) on CD1a+ DC.

The production of IL-15 and IFN-c was decreased,

IL-10 was enhanced, wheres IL-18 was unaffected in

CD1a+ DC pretreated with TAG-72. TAG-72 pre-

treated CD1a+ DC increased IL-4 and abolished IFN-

c production in cord blood and decidual T cells after

3 and/or 6 days of culture at the DC/T cell ratio 1:5.

Concomitant decrease of CD45RA expression on the

surface of CD3+ cells was noticed.

Conclusions: TAG-72 inhibits the maturation and

induce anti-inflammatory properties of decidual

CD1a+ DC. The experiments are partially financed

by Croatian Ministry of Science (Grants No.

0620402-0376 and 0377) and EMBIC project, Euro-

pean FP6, NoE, No. 512040, LSHM-CT-2004-

512040.

ICRI-07-2-80

Enhancing effects of syngeneic
pregnancy and peptidoglycan-monomer
linked with zinc on regulatory T cells in
the maternal liver

I Mrakovcic-Sutic, H Jakovac, D Grebic,
B Radosevic-Stasic
Department of Physiology and Immunology, Medical Faculty,

University of Rijeka, Rijeka, Croatia

Problem: Regulatory T cells (Treg) were claimed to

be important players in the tolerance towards the

fetus bearing alloantigens, having the pivotal role in

inhibiting inappropriate activation of cell- and anti-

bodies-mediated immune responses against self-anti-

gens, as well as innate immune responses. They,

however, might be related also with fetal invasion

mechanisms at the maternal-fetal interface, as well

as with the systemic hormonal changes, induced by

pregnancy, showing that they reflect more global

changes of the maternal immune system.

Material and methods: In an attempt to enlarge our

previous findings showing that during syngeneic

pregnancy in the liver accumulate cytotoxic self-

reactive NKT cells (Mrakovcic-Sutic et al. Scand J

Immunol. 2003,58:358-66; ), which usually cooper-

ate with Treg cells, in this study we estimated the

presence of CD4+CD25+Foxp3+ T cells in the liver,

spleen and thymus of nonpregnant and pregnant

C57/BL6 females matted with C57 BL/6 males.
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Phenotypic analysis and cytotoxicity against synge-

neic thymocytes and YAC-1 targets was made on the

16th day after detection of vaginal plugs.

Results: The data have shown that during syngeneic

pregnancy in the maternal liver increases the

proportion of CD4+CD25+Foxp3+, as well as

CD3intermediate, NK1.1+ and IL-2Rb+ cells (NKT cells).

Moreover, the treatment of mice with PGM-Zn addi-

tionally increased the Treg accumulation particularly

in the liver. Furthermore, these findings correlated

with the expression of heat shock protein gp96 in

the liver and in the spleen.

Conclusion: The data provide the new evidence

about the interaction of NKT cells, that recognise self

glycolipid antigens and immunosuppressive Treg

cells and point to the liver as a place important for

the activation of tolerance-promoting mechanisms

during the pregnancy. Supported by Croatian Minis-

try of Science, Grant No. 0621341-1337.

ICRI-07-2-81

Macrophage regulation of embryo
adhesion molecule expression in human
endometrial epithelial cells

H Nakamura, MJ Jasper, SA Robertson
Discipline of Obstetrics and Gynaecology, The University of Adelaide

Problem: The uterine endometrium undergoes dra-

matic structural and functional changes to allow the

embryo to attach and implant in early pregnancy.

The molecular processes occurring at implantation

are critical in controlling early trophoblast invasion

and ensuring adequate placental development. We

hypothesise that macrophage populations resident in

the endometrial tissue influence local cell communi-

cation and tissue remodeling events to promote uter-

ine receptivity for embryo implantation. In this

study we have investigated the role of macrophages

and their secreted products in the regulation of epi-

thelial cell expression of adhesion and anti-adhesion

molecules.

Method of study: Endometrial epithelial RL95-2,

HEC1A and Ishikawa cell lines were co-cultured

alone or in the presence of LPS- or PMA-activated or

resting human monocytes separated spatially using

transwell inserts. Expression of several genes enco-

ding adhesion and anti-adhesion molecules, glycosy-

lation enzymes, and steroid hormone receptors were

measured by quantitative real-time RT-PCR using

SYBR green chemistry.

Results: Integrin beta 1, beta 3 and estrogen recep-

tor beta mRNA expression were increased by PMA-

stimulated monocytes. Fucosyl transferase (FUT) 1

and FUT2 mRNA levels were increased by co-culture

with LPS-stimulated monocytes and resting mono-

cytes. The three cell lines responded in a qualita-

tively similar manner to culture with the different

macrophage preparations.

Conclusion: These results suggested that macroph-

age-derived cytokines or other signaling factors

might facilitate development of an implantation-

receptive endometrium via regulation of embryo

adhesion molecule synthesis in epithelial cells. Dys-

regulation in the phenotypes or abundance of uter-

ine macrophages might provide an explanation for

some forms of primary unexplained infertility.

ICRI-07-2-82

Phenotypic and functional characteristic
of the first trimester pregnancy
decidual CD1a+ dendritic cells

Z Rubesa1, G Laskarin1, A Redzovic1, D Veljkovic1,
H Haller2, P Allavena3, A Mantovani3,4, D Rukavina1

1Depts. Physiology and Immunology;2Obstetrics and Gynaecology,

Medical Faculty, University of Rijeka, Croatia;3Clinical Institute Humani-

tas, Rozzano;4Institute of General Pathology, University of Milan, Milan,

Italy

Problem: The study was aimed to analyse pheno-

type and functional properties of the first trimester

normal human pregnancy decidual CD1a+ dendritic

cells (DC).

Method of study: Decidual mononuclear cells

(DMC) are obtained by enzimatic digestion and gra-

dient density centrifugation. The phenotype of

CD1a+ DC (differentiation and maturation markers,

as well as NK cytotoxicity receptors) was analysed

immediately after the isolation and in both: adherent

and non-adherent DMC fraction obtained after the

18-hour culture in vitro. In freshly isolated DMC, cell

permeabilisation method with simultaneous surface

CD1a labeling was used for cytokine and cytolytic

mediator detection.

Results: Decidual CD1a+ cells are lin-1 negative and

show mostly myeloid, immature DC phenotype

according relatively low CD83, CD80, CD86, HLA-
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DR and high CD14 molecule expression. There is no

significant difference in the phenotype of CD1a+ DC

between adherent and nonadherent fraction. CD1a+

cells from freshly isolated suspensions express mostly

IL-15 and IL-18 cytokines, the percentage of IFN-c+

and TNF-a+ cells was approximately 2 times lower

and the percentage of IL-10 producing cells was

negligable. CD1a+ cells are equiped with short and

long term cytolytic mediators, as well as surface NK

cytotoxicity receptors.

Conclusion: Mostly immature CD1a+ DC represent

a source of pro-inflammatory cytokines and could be

involved in cytotoxicity reactions in decidua accord-

ing to their equipment with cytolytic armentari-

um. The experiments are partially financed by

Croatian Ministry of Science Grant No. 0620402-

0376 and EMBIC project, European FP6, NoE, No.

512040, LSHM-CT-2004-512040.

ICRI-07-2-83

Macrophage regulation of epithelial cell
fucosyltransferase expression in mouse
endometrium during early pregnancy

M Jasper1, B Sullivan1, A Stocker1, J Aplin2,
S Robertson1

1Research Centre for Reproductive Health, Department of Obstetrics

and Gynaecology, University of Adelaide, Adelaide, 5005, Australia;
2Medical School and School of Biological Sciences, University of

Manchester, UK

Problem: The embryo must attach to and then breech

the barrier posed by the epithelium of the maternal

reproductive tract to establish connections vital for

further development. In mice, exposure to seminal

fluid mediates the recruitment and activation of macr-

ophages into the stromal tissue sub-adjacent to the lu-

minal epithelium. When recruitment and activation

of macrophages in early pregnancy is inhibited by

ablation of the seminal stimulus, implantation is com-

promised, placental development is altered, and fetal

and post-natal growth are adversely affected. This

project seeks to investigate the precise role of macr-

ophages in the endometrial tissue remodelling proces-

ses underpinning optimal embryo implantation.

Method of study: Expression of mRNAs encoding

various adhesion and anti-adhesion molecules impli-

cated in implantation success, including integrins am,

a4, b1 and b3, fucosyltransferases (FUT)-1, FUT2,

and FUT4 and mucins (MUC)-1 and MUC4 from

uterine epithelial cells isolated from whole uteri, cul-

tured alone or with macrophages or macrophage

conditioned media for 24 and 48 hours were quanti-

tated. RNA was processed for real-time quantitative

RT-PCR, and data normalised to b-actin. In addition

RNA from luminal epithelium laser-microdissected

from uteri on day 4 post-coitum with intact males or

seminal vesicle deficient males was analysed by real-

time RT-PCR.

Results: Macrophage co-culture significantly

increased epithelial FUT2 and FUT4 mRNA expres-

sion at 48 hours and the effect of co-culture was

replicated with macrophage conditioned media. Mat-

ing with seminal vesicle deficient males resulted in

a 4-fold reduction in epithelial FUT2 mRNA expres-

sion, as well as a 2-fold reduction in MUC1 mRNA

expression on day 4 post-coitum.

Conclusions: These data demonstrate that exposure

to seminal fluid may regulate endometrial epithelial

phenotype in preparation for embryo implantation

and that the effect is mediated via the agency of fac-

tors secreted from macrophages recruited during the

inflammatory response to insemination.

ICRI-07-2-84

Enhanced expression of
metallothioneins I/II in placenta and
maternal liver, induced by syngeneic
pregnancy and by peptidoglycan
monomer linked with Zn in mice

H Jakovac, D Grebic, I Mrakovcic-Sutic, D Rukavina,
B Radosevic-Stasic
1Department of Physiology and Immunology, Medical Faculty,

University of Rijeka, Rijeka, Croatia

Problem: Metallothioneins (MTs) are a class of

small, cysteine-rich proteins that have been implica-

ted as a transient response to any form of stress or

injury providing cytoprotective action against oxida-

tive injury, DNA damage and apoptosis. Moreover,

through the sequestration and the release of Zn and

other metals MTs play an important role in the

attenuation or amplification of various transcription

factors, metalloenzymes, and growth factors that are

activated during mammalian development and are

required for repair and rapid cell growth. Further-

more, they participate in immune homeostasis,
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affecting the functions of several immune cells, TLR

signaling, upregulation MAC proteins and co-stimu-

latory molecules on dendritic cells and the produc-

tion and release of pro-inflammatory cytokines.

Material and methods: Owing to the possibility that

MTs contribute to the structural integrity of the pla-

centa and participate in regulation of maternal

immune response, in this study, using the immu-

nohistochemistry, we analyzed the tissue distribution

of MTs I/II on 16th day of syngeneic pregnancy (pla-

centa, liver, thymus and spleen). Additionally, to an-

alyze the possible influence of Gram (+) bacteria on

these events, on gestation days 10, 12 and 14 mice

were treated with PGM-Zn.

Results: The data have shown that syngeneic preg-

nancy induces high cytoplasmic and nuclear expres-

sion of MTs I/II in maternal liver, as well as in

fetoplacental unit, affecting syncytiotrophoblast,

cytotrophoblast, stromal and macrophages-like cells

within the core of the chorionic vili and some deci-

dual cells. PGM-Zn highly upregulated the findings

in placenta, as well as in maternal liver and increased

the number of MT-expressing cells in the thymus.

Conclusion: The data underline the link between the

maternal liver and fetoplacental unit and suggest that

MTs might be involved in the processes of morpholo-

gical differentiation within the villous placenta, pro-

tection against gestational infections, and/or other

damage-associated signals. (Supported by grant

0621341-1337 from Croatian Ministry of Science).

ICRI-07-2-85

A three dimensional invitro model
system as a predictive assay for
pregnancy-related complications

S Kalkunte1,3, W Norris1, L Matthiesen2, G Berg2,
S Sharma1,3

1Department of Pediatrics, Women and Infants Hospital-Brown Medical

School, Providence, RI, USA;2Faculty of Health Sciences, Linkoping

University Medical School, Linkoping, Sweden;3School of Pharmacy,

URI, Rhode island, USA

Objective: Pre-eclampsia (PE) is a major cause of

maternal and fetal mortality, morbidity, and its clin-

ical manifestations are hypertension, proteinurea, and

kidney pathology. Vascular dysfunction, shallow deci-

dual invasion of trophoblasts, and poor spiral artery

transformation are considered to play an important

role in programming the patho-physiology of PE. The

objective of this study was to develop a simple in vitro

system involving interactions between endothelial

cells, invasive trophoblasts and possibly decidual NK

cells that can be used as a predictive assay for PE.

Method: First trimester human trophoblast HTR-8

cells and human umbilical vein endothelial cells

labelled with cell trackers, were co-cultured on mat-

rigel for 12 hr with 10% term normal pregnancy

serum (NPS), serum from mild and severe PE

patients, or anti-angiogenic factors. Spontaneous

tube formation was monitored by immunoflores-

cence microscopy and quantified.

Results: Spontaneous remodelling exhibited by

trophoblasts takes place only in the presence of

endothelial cells and follows the latter’s footprint in

action. The capillary tube formation could be disrup-

ted by PE serum or anti-angiogenic factors and res-

cued by IL-10 or treatment of serum by heparin.

A pilot longitudinal study indicates that serum sam-

ples obtained at 7 or 14wk of gestation from patients

who were eventually diagnosed with PE can disrupt

tube formation, documenting the significance of the

assay system. Cells pre-treated with PE serum showed

a significant inhibition of VEGFR2 phosphorylation.

Conclusions: Thus, our three dimensional culture

system offers a sensitive method to assay anti-angio-

genic properties in PE serum, even at very early sta-

ges of pregnancy.

ICRI-07-2-86

Altered expression of metallothioneins
I/II and HLA-DR in uterine cervical
squamous lesions

D Grebic1, H Jakovac1, N Stasic2, E Pugel3, N Jon-
jic4, M Krasevic4, I Mrakovcic-Sutic1, B Radosevic-
Stasic1

1Department of Physiology and Immunology;2Teaching Institute of

Public Health, Primorsko-goranska County;3Department of Histology

and Embryology;4Department of Pathology, Medical Faculty, University

of Rijeka, Rijeka, Croatia

Problem: Cervical intraepithelial neoplasia (CIN)

has been described as premalignant lesion, from

which may develop cervical cancer, the second most

common cancer among women. In many cases,

mildly and moderately dysplastic areas (CIN I and

CIN II) regress spontaneously, but CIN III is regarded
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as being identical to carcinoma in situ (CIS). Owing

to the findings that various human tumours show

an increased expression of metallothioneins (MTs)

and MHC class II antigens, which might be associ-

ated with protection against DNA damage, oxidative

stress and apoptosis, or with the activation of an

immune response, respectively, in this study the im-

munohistochemical expression of MT I/II and HLA-

DR was investigated in CIN grades I-III, and in inva-

sive cervical squamous carcinomas.

Material and methods: HLA-DR and MTs expression

was analyzed by immunohistochemistry on formalde-

hyde-fixed uterine specimens comprising 5 women

with mild dysplasia (CIN I), 5 women with moderate

dysplasia (CIN II), 10 women with severe dysplasia

(CIN III), and 9 women with cervical carcinoma. The

intensity of staining was graded on an arbitrary scale

from negative (o) to strongly positive (5+).

Results: Aberrant expression of HLA-DR and cyto-

plasmic MTs I/II expression were found on cells in

lamina propria and in endocervical glandular epithe-

lium in intensity, which increased starting from CIN

I toward CIN III. In CIS, however, the HLA-DR

expression of high intensity was less frequent, and

nuclear staining of MTs was noticed.

Conclusions: The results suggest that increased

expression of HLA-DR and MTs may be related to

the evolution of cervical cancer, as well as that MT

might have regulatory effects on MHC-class 2

expression in these events. (Supported by grant

0621341-1337 from Croatian Ministry of Science).

ICRI-07-2-87

The role of lectin-complement pathway
in innate immune responses in clinical
preeclampsia

CC Wang1,2, KW Yim1, TCW Poon3, KW Choy1,2,
CY Chu1, WT Lui1, TN Leung1, TK Lau1,2,
MS Rogers1

1Li Ka Shing Institute of Health Sciences, The Chinese University of

Hong Kong, Hong Kong, Hong Kong;2Department of Obstetrics and

Gynaecology;3Department of Medicine and Therapeutics, The Chinese

University of Hong Kong, Prince of Wales Hospital, Shatin, New Terri-

tories, Hong Kong

Problem: In preeclampsia, factors/mediators are

released from poorly perfused placenta into maternal

circulation, excessive inflammatory and oxidative-

stress responses and generalized endothelial dysfunc-

tion are resulted. However the circulating factors

have yet to be confirmed and origin of the inflamma-

tory responses is unclear. Our aim was to identify the

circulating factors from preeclamptic women, and

investigate their relationship to underlying immune

response for the development of preeclampsia.

Method of study: We undertook comparative prote-

omic analyses to display abnormal circulating factors

from preeclamptic women by 2D-PAGE and MALDI-

TOF-MS/MS. We evaluated the potential role of the

candidate proteins identified in preeclamptic pla-

centa by western and immunohistochemical analy-

ses. We investigated their immune responses using

pro-inflammatory cytokine antibody arrays.

Results: We found that ficolins, the pattern recogni-

tion proteins involved in the lectin-complement

pathway, were differentially expressed in plasma

from preeclamptic pregnancies. Ficolins were main-

tained at very low concentrations in plasma, but

were found at high levels in the placenta, partic-

ularly in syncytiotrophoblasts undergoing apoptosis.

The specific binding of ficolins to MASP receptors,

rather than cC1q, in apoptotic trophoblasts anticipa-

ted in the clearance of the cells through lectin-com-

plement activation and induced innate immunity

through local and systemic innate pro-inflammatory

cytokines and chemokines activation. The changes

were significantly associated with the clinical mani-

festation of preeclampsia.

Conclusions: We identified the abnormal pattern

recognition lectins in preeclamptic women. Lectins

were involved in specific-binding and clearance of

apoptotic trophoblasts in preeclamptic placenta

which were responsible for the local immune recog-

nition and systemic inflammatory response in the

development of clinical preeclampsia.

ICRI-07-2-88

Dendritic cells, Interleukin-12 and
soluble CD40 Ligand in pre-eclampsia

D Darmochwal-Kolarz1, B Leszczynska-Gorzelak1,
J Rolinski2, J Oleszczuk1

1Department of Obstetrics and Perinatology, Medical University of

Lublin, Poland;2Deparment of Clinical Immunology, Medical University

of Lublin, Poland

Problem: It has been shown that pre-eclampsia is

Th1 type immunity disorder. Recently two distinct
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lineages of dendritic cells (DCs) have been described

in humans. Myeloid DCs can drive T cell differenti-

ation into Th1 lymphocytes. Lymphoid DCs can

induce Th2 immunity. The aim of the study was to

estimate meyloid and lymphoid DCs and serum con-

centrations of IL-12 and soluble CD40 Ligand in per-

ipheral blood of patients with pre-eclampsia and

healthy third trimster pregnant women.

Method of the study: Twenty five pregnant patients

with pre-eclampsia and twenty healthy pregnant

women were included in the study. Dendritic cells

were isolated from peripheral blood, stained with

monoclonal antibodies against blood dendritic cell

antigens (anti BDCA-1, BDCA-2, BDCA-4) and estima-

ted using the flow cytometric method. The concentra-

tions of Interleukin-12 and soluble CD40 Ligand were

estimated using immunoezymatic ELISA method.

Results: Myeloid BDCA-1+ and lymphoid BDCA-2+

DCs were present in peripheral blood of patients

with pre-eclampsia and healthy third trimester preg-

nant women. The percentage of lymphoid dendritic

cells was significantly lower in pre-eclampsia in

comparison with control group, while BDCA-1+:

BDCA-2+ cell ratio was significantly higher in pre-

eclamptic patients when compared to control groups.

The concentrations of IL-12 and CD40 Ligand were

significanlty higher in sera of patients with pre-

eclampsia when compared to control group.

Conclusions: It seems possible that lower BDCA-2+

cells percentage, higher BDCA-1+: BDCA-2+ cell

ratio and elevated concentrations of IL-12 can be

associated with increased Th1 type immunity in

patients with pre-eclampsia. Elevated concnetrations

of CD40 Ligand can be responsible for altered func-

tion of dendritic cells in pre-eclampsia.

ICRI-07-2-89

Comparison of peripheral blood and
endometrial NK cells specific markers’
expression between Recurrent
Spontaneous Abortion and Primary
Infertility Women

FS Nardi3, T Michelon1,2, T Souza3, J Silveira1,
R Canabarro1, H Sporleder1, M Graudenz2,
J Neumann1

1Transplant Immunology Laboratory – Santa Casa Hospital;2Pathology

PostGraduation Programm – Fundação Faculdade Federal de Ciências

Médicas de Porto Alegre, RS, Brazil;3Biomedicine graduation – Fun-

dação Faculdade Federal de Ciências Médicas de Porto Alegre

Problem: Cytotoxicity mediated by Natural Killer

(NK) cells has been implicated in the unsucessful

reproduction pathophisiology, being the decidual NK

cells (CD16-CD56bright) the main subject related to

the immunonodulatory effect at the fetal-maternal

interface. The objective of this study was to compare

the peripheral blood (PB) and endometrial NK cells

markers’expression between Recurrent Spontaneous

Abortion (RSA) patients and women with Primary

Infertility (PI).

Methods: For porpouse of this study, RSA (n=10)

was considered as >2 losses during the first 20 weeks

of pregnancy, and PI (n=22) at least 2 unsuccessful

in vitro fertilization procedures. NK cells immuno-

phenotyping was performed by flow cytometry (BD-

FACSCalibur) simultaneously in PB and secretory

endometrial specimen, evaluating among total

lymphocytes, the percentage of CD45+CD3- cells

expressing the following markers: CD16+,

CD16+CD56+, CD16-CD56bright and CD16-CD56dim,

respectively. Non-parametric tests were applied for

comparisons (Wilcoxon and Mann-Whitney) and

correlation (Spearman), being significant P values

<0.05.

Results: The relative number of each NK cells’phe-

notype was significantly different between PB and

endometrial (P=0,000). There was no correlation

between both cell sources (P>0,172), except for the

CD16+CD56+ phenotype (R=0,484; P=0,005). The

same analysis did not show any difference compar-

ing RSA and PI patients.

Conclusions: Endometrial NK cells (number/pheno-

type) can not be predicted from its PB analysis, and

PI patients had the same spectrum of endometrial

NK cells as RSA patients. These data suggest that if
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there is some benefit from immunomodulatory ther-

apies for RSA based on the cytotoxicity immuno-

modulation, PI patients could also be suitable for

specific studies.

ICRI-07-2-90

Is human chorionic gonadotropin (hCG)
truly a tumor-associated antigen in non-
germ cell tumors?

L Ghali1, RK Iles1, T Lund2, M Naase1, IM Roitt2,
PJ Delves2

1Department of Biomedical Sciences, Middlesex University, Enfield,

UK;2Department of Immunology and Molecular Pathology, University

College London, London, UK

Circulating hCG is associated with several types of

cancer, including placental and germ-cell trophob-

lastic tumors in which the origin of the malignant

cells provides a ready explanation for hCG expres-

sion. However, the serum of 10-60% of patients

with a variety of non-trophoblastic cancers contain

either hCGab heterodimer or, more commonly,

hCGb alone (Stenman et al. Clin Biochem.

2004;37;549–61). This material could either be pro-

duced by the tumor or by non-tumor cells as

a response to factors secreted by the tumor. We

carried out a survey of genome-wide searches for

mRNA expression in tumors. Surprisingly, such

approaches have so far failed to detect substantial

transcription of hCG b-chain genes in most non-

trophoblastic (including colorectal and bladder) can-

cers, even though specifically-targeted amplification

of hCGb3/9, 5 and 8 gene transcripts have led to

their detection in bladder cancer (Hotakainen et al.

Tumor Biol. 2007;28;52–56). We believe that the

failure to find hCGb gene expression in genome-

wide searches of tumors is explained by the fact

that only a small proportion of the tumor cells

aberrantly express hCGb. Immunohistochemical

staining of primary tumor tissue from urogenital

cancers indicates that hCGb producing cells are

situated at the invading edge of the tumor mass

and more closely associated with neo-vascularisa-

tion. We propose that the hCGb-expressing cells

represent an invasive phenotype, thereby explain-

ing the efficacy of hCG vaccination in prolonging

survival in patients with metastatic colorectal cancer

(Moulton et al. Clin Cancer Res. 2002;8;2044–51).

ICRI-07-2-91

Analysis of the relationship between
ureaplasmal infection and premature
birth

K Harada1, H Tanaka1, Y Tsuji2, K Koyama1

1Department of Obstetrics and Gynecology, Hyogo College of

Medicine; 2Kobe Adventist Hospital

Problem: Ureaplasma urealyticum has been recog-

nized as a pathogen for chorioamnionitis and prema-

ture birth. In this study, we studied the mechanism

of premature birth by ureaplasmal infection.

Method of study: 330 pregnant women (including

300 normal pregnant women and 30 women with

premature birth) were recruited for the study of the

relationship between ureaplasmal infection and pre-

mature birth. Vaginal swabs were obtained from 330

pregnant women after acquiring the informed con-

sent, and the analysis of ureaplasmal infection using

ureplasmal culture medium (PPLO medium) was

performed. Ureaplasma (sero type 3) was kindly sup-

plied from the National Institutes of Health in Japan.

After incubation, Ureaplasmal Lipoproptein (LP) was

prepared using Triton X-114 phase separation

method. The monocyte cell line (THP-1) were incu-

bated with LP for 24 hours, and then mRNA was

isolated. The expression of Toll like receptor (TLR)-2

and 4 were analyzed using the real time PCR. The

production of IL-8 in THP-1 was also studied by

ELISA.

Results: Ureaplasemal infection was identified in

90/300 (30.0%) of normal pregnant women and 15/

30 (50%) of pregnant women with premature birth

respectively. The infection rate in both groups was

significantly different (p< 0.05). Ureaplasmal LP sig-

nificantly induced the expression of TLR-2 on THP-1

cells, but not TLR-4. Ureaplasmal LP also signifi-

cantly induced the production of IL-8 in THP-1 cells.

Conclusion: In this study, we confirmed that the

ureaplasmal infection caused the premature birth

and demonstrated that ureaplasmal LP induced the

TLR-2 and cytokine IL-8 in THP-1 cells. In conclu-

sion, Ureaplasmal infection seems to be an important

factor in premature birth by inducing the pro-

inflammatory cytokines.

ABSTRACTS

American Journal of Reproductive Immunology 57 (2007) 379–481 ª 2007 The Authors

Journal compilation ª 2007 Blackwell Munksgaard 469



ICRI-07-2-92

Igf2 and H19 gene polymorphisms in
couples with recurrent spontaneous
abortion

N Pereza1, S Ostojic1, M Volk2, M Kapovic1,
B Peterlin2

1Department of Biology and Medical Genetics, School of Medicine,

University of Rijeka, Brace Branchetta 20, 51000 Rijeka, Croatia;
2Division of Medical Genetics, Department of Obstetrics and

Gynecology, University Medical Centre Ljubljana, Ljubljana, Slovenia

Problem: Genetic markers could be factors of predis-

position to idiopathic recurrent spontaneous abortion

(RSA). Igf2 and H19 genes undergo the phenom-

enon of genomic imprinting, Igf2 being expressed from

paternal, and H19 only from maternal allele. Igf2 is

a major fetal growth factor that stimulates angiogen-

esis, proliferation and transport of nutrients in pla-

centa. H19 is a non coding gene whose untranslated

RNA supresses growth by controlling the level of

Igf2 gene expression and Igf2 mRNA cytoplasmic

localization. The aim of this study is to evaluate the

association between Igf2 and H19 gene polymor-

phisms and the susceptibility to RSA.

Method of study: A case-control study was conduc-

ted to determine the association between Igf2 and

H19 gene polymorphisms and the risk of RSA in 113

couples with RSA, and 113 fertile couples as control.

PCR was performed to analyse DNA for Igf2 ApaI

polymorphism in exon 9 and H19 HhaI polymorph-

ism in the 6th CTCF binding site.

Results: Statistically significant difference was found

for Igf2 ApaI polymorphism in male partners of RSA

women. Their genotype frequencies compared with

controls were: 13%/56%(AA); 39%/20%(GG);

48%/25%(AG); when following dominant model for

risk genotypes (AA+AG), OR=0.38, p=0.001.

Conclusion: Considering that Igf2 gene is expressed

only from paternal allele, the ApaI polymorphism in

partners of RSA women could affect Igf2 level of

expression in placenta and lead to RSA. The research

of polymorphisms in genes undergoing the phenom-

enon of genomic imprinting and including male

partners, represents a new approach in the research

of genetic etiology of idiopathic RSA.

ICRI-07-2-93

Counting T lymphocytes, B lymphocytes
and Natural Killer cells in peripheral
blood and endometrium in Recurrent
Spontaneous Abortion and infertile
patients

T Michelon1,2, R Adamy4, T Schiavo4, S Wagner4,
FS Nardi3, J Silveira1, R Canabarro1, H Sporleder1,
M Graudenz1, J Neumann1

1Transplant Immunology Laboratory – Santa Casa Hospital;2Pathology

PostGraduation Programm – Fundação Faculdade Federal de Ciências

Médicas de Porto Alegre, RS, Brazil;3Biomedicine Graduation – Fun-

dação Faculdade Federal de Ciências Médicas de Porto Alegre;4Centro

Universitário Feevale

Problem: Natural Killer cells (NK: CD16+CD56),

T and B lymphocytes were quantified among the

peripheral blood and endometrial lymphoyd cells,

comparing Recurrent Spontaneous Abortion (RSA)

and women with Primary Infertility (PI) and correla-

ting their distribution between both cell sources.

Methods: Among 273 patients, 119 had RSA and

154 were PI.

Results: Blood cells distribution was similar between

RSA and PI. PI had a higher amount of endometrial

NK cells compared to RSA patients (P=0,018). The

prevalence of associated thrombophilia was the same

between both groups, and it was not associated with

a diferent cell distribution pattern neither in blood

nor at the endometrium. Eventhough B lymphocytes

among RSA patients and NK cells among PI achieved

a statistically significant Spearman correlation

between blood and endometrium (P=0,037 and

P=0,045, respectively), they did not achieve any

clinical impact, being R=0,193 and R=0,162, respect-

ively.

Conclusions: We conclude that Pi have a higher

amount of endometrial NK cells, and that the en-

dometrial lymphoid cells distribution cannot be pre-

dicted by the peripheral blood analysis.
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ICRI-07-2-94

Autoimmune Thyroiditis Developing in
a Survivor of Catastrophic
Antiphospholipid Syndrome: A Case
Report

CC Ocampo, LTA Aleta
University of the Philippines – Philippine General Hospital, Manila,

Philippines

Rationale: We report a case of an autoimmune thy-

roiditis developing in a patient who survived an epi-

sode of Catastrophic Antiphospholipid Syndrome

(CAPS), which is a life-threatening, multi-organ

thrombosis occurring over a short period. A Medline

search failed to show prior reported events. The

search, however, did reveal a few reports of an

association between the Antiphospholipid Syndrome

(APS) and thyroiditis.

Method: A Case Report

Results: This is a case of a 31 year-old female, G2P1

(1001), who had a history of hyperthyroidism 2 years

prior and was treated with methimazole for 4 months,

rendering her euthyroid. FT3 was found to be low on

her 9th week of this pregnancy, but it normalized dur-

ing her 24th week without any medications. Post-cae-

sarean delivery, she developed sudden hypotension,

oliguria, dyspnea, tachypnea and bradycardia. Labor-

atory findings showed thrombocytopenia, elevated

liver enzymes, prolonged activated partial thrombo-

plastin time (aPTT), elevated D-dimer and Troponin-I,

and a multiseptal wall motion abnormality and an

ejection fraction of 30% on echocardiography. A

diagnosis of Catastrophic Antiphospholipid Syndrome

was made, and she was treated with enoxaparin,

hydrocortisone, and intravenous immunoglobulin

(IVIG) with dramatic improvement of symptoms and

return to normal of the laboratory findings. Eight

months later, she developed hypo/hyperthyroidism

and high titers of anti-thyroid antibodies , confirming

the diagnosis of an autoimmune thyroiditis. She was

treated with thyroid hormones and eventually under-

went a total thyroidectomy.

Conclusion: This case report identifies an association

between 2 autoimmune phenomena, namely, the

catastrophic antiphospholipid syndrome and autoim-

mune thyroiditis.

ICRI-07-2-95

Frequency of autoantibodies in
unsuccessful in vitro fertilisation

J Németh1, K Miklós1, Zs Szabó1, K Kanyó2,
J Konc2

1National Health Centre, Department of Immundiagnostics,

Budapest;2Infertility and IVF Centre Buda, Budapest

Problem: One of the solution of the problem of

infertile couple is the in vitro fertilization (IVF) fol-

lowed by embryo transfer (ET). The success of inter-

vention, i.e. the existence of pregnancy, requires the

optimized coexistence of several endocrine, genetic

and technical factors. In most cases of unsuccessful

IVF-ET, immunological deviations, such as latent

autoimmune diseases or circulating antibodies that

prohibit the embryo implantation, may be consid-

ered in the background.

Method of study: The sera of 100 women with 3 or

more unsuccessful IVF-ET intervention were ana-

lyzed by ELISA or IFA for the following antibodies:

ANA (anti-nuclear antibody), ds-DNA, coeliac speci-

fic antibodies (EMA, tTG), thyroid antibodies (TPO,

HTG), cardiolipin, b2GPI and anti-laminin-1.

Results: 35% of examined women proved to have

positive thyroid gland antibody levels with normal

TSH levels. Positive phospholipid antibody, and lami-

nin antibody values were found in 3% and 2% of

the cases respectively, ANA tests proved to be posit-

ive in 2% of the cases. No positive coeliac specific

antibody was found in the examined group.

Conclusions: The treatment of women proved to

have positive TPO and/or HTG antibodies resulted in

9 cases (25.7%) ongoing pregnancy. We suggest

screening to thyroid gland antibodies before IVF-ET,

because of the high rate of positive tests and high

rate of pregnancy due to the treatment based of the

immunological check-up.
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ICRI-07-2-96

Are alloantibodies harmless beside the
induction of operative tolerance by
partner specific platelet transfusion in
RSA with proved alloreactive
background?

A Padanyi1, K Rajczy1, E Gyodi1, V Fulop2, J Jakab3,
I Hoffer3, A Toth3, J Hriczko3

1National Medical Center, Department of Immunogenetics;2National

Medical Center, Department of Gynecology;3Hungarian National Blood

Transfusion Service, Department of Immunohematology

Problem: Major part of Recurrent Spontaneous

Abortion (RSA) cases are possessing immunopatho-

genic background. The missing protective immune

regulation could be achieved by immunotherapy

either with Intravenous Immunoglobulin (IVIG) or

partner specific transfusion. The question arises whe-

ther HLA or other tissue specific alloantibody pro-

duction as side effect in consequence of transfusion

is disadvantageous or not.

Method of study: RSA cases with proved alloreac-

tivity background were transfused with partner spe-

cific purified platelet suspension. Before and after

transfusion FcR II blocking (EAI) antibodies, more-

over HLA- and platelet allospecific antibodies were

detected.

Results: All RSA cases treated with three or less

partner specific platelet product produced EAI anti-

bodies. Half of the cases in the presence of EAI anti-

bodies produced HLA or/and platelet specific (HPI)

alloantibodies, as well. Since it is not clarified whe-

ther these alloantibodies are influencing the induc-

tion of operative tolerance or are harmful to the

patient or to the fetus they were turned to IVIG

treatment. In general, partner specific platelet trans-

fusion alone was efficient to protect pregnancy. In

the cases with alloimmunization the additional IVIG

treatment was efficient and the alloantibody disap-

peared, moreover dose reduction was possible.

Conclusions: In RSA cases with proved alloreactive

background the partner specific platelet transfusion

could be an efficient and proper immunotherapy to

induce the protective immunoregulation for the

fetus. However, in certain cases it induces partner

specific alloantibodies as a side effect. The question

remains open whether those alloantibodies are

harmless or harmful and whether they need addi-

tional suppressive immunotherapy or not.

ICRI-07-2-97

Defining alloimmune and autoimmune
background in recurrent pregnancy loss
leads to successful intravenous
immunoglobulin immunotherapy

B Kotlan1, Á Padanyi2, J Batorfi3, PM Buzas3,
K Rajczy2, K Miklos4, P Simsa1, J Nemeth4,
E Gyodi2, M Reti5, V Fulop3, Gy Petranyi2
1National Medical Center, Department of Cellular Immuno-

logy;2National Medical Center, Department of Immunogenet-

ics;3National Medical Center, Department of Gynecology;4National

Medical Center, Department of Immunodiagnostics;5National Medical

Center, Department of Hematology

Problem: Immunotherapies (leukocyte immuniza-

tion, intravenous immunoglobulin (IVIG)) intro-

duced to treat women with recurrent spontaneous

abortion (RSA) are still controversial in most clinical

trials. A careful selection of patients is necessary for

higher efficacy.

Method of study: A complex immunological panel

assay was offered to patients with reproductive fail-

ure without any other known cause. The importance

of cell mediated immunological parameters is out-

lined here beside the immunogenetic ones. The com-

plex immunological assay and the clinical study

were performed only with patients in whom the

reproductive failure was realized without any ana-

tomical, endocrinologic, genetic abnormalities, infec-

tions or intestinal diseases.

Results: High cytotoxic T lymphocyte precursor

(CTLp) frequency, cell-mediated cytotoxic activity

(CML) and rather high natural killer (NK) cell activ-

ity were found in alloimmune patients. About eighty

patients were investigated by immunological assays

and in more than 70% of the women an alloim-

mune background could be defined. The efficacy of

IVIG treatment was higher than 90% in this group.

The monitoring of the immunotherapy showed in

most of the selected cases decrease in the CTLp fre-

quency, CML and Natural Killer cell activity parallel

to the increased FcR blocking antibody percent.

Conclusions: Our novel cellular immunological

assays proved to be favourable for the indication of

RSA patients for IVIG therapy. The selection process

led to a more effective immunotherapy with signifi-

cantly higher success rate.
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ICRI-07-2-98

Rheumatoid arthritis and pregnancy
after assisted reproductive technology
– case report

N Smiljan Severinski, I Vlastelic, T Tramisak Milako-
vic, D Ljiljak, H Vlasic, A Radojcic Badovinac2

1Department of Obsterics and gynecology, Clinical Hospital Center

Rijeka;2Department for Biology and medical genetics

Problem: Compelling evidence suggests that an

abnormally functioning maternal immune system

often leads to poor reproductive performance. Failure

of proper function of immunologic interaction during

implantation has been implicated as a cause of recur-

rent miscarriage, late pregnancy fetal loss, IVF failure

and infertility. Women with risk factors such as a

positive personal or family history of autoimmune

disorders such as rheumatoid arthritis, lupus erythe-

matosis and hypothyroidism (Hashimoto’s disease)

need properly evaluation because immunologic prob-

lems may lead to implantation failure. The selective

use of immunotherapy (heparin/aspirin, intravenous

immunoglobulin G, corticosteroid therapy) has

enabled to achieve successful pregnancies in-patients

who had previously suffered repeated IVF failures.

Disease therapy and drugs continue to be a concern

in the first trimester and throughout pregnancy.

Some drugs can cause birth defects, others can cause

miscarriages. The greatest risk of these drugs comes

later in pregnancy, when they may interfere with

labor, affect amniotic fluid production or cause exces-

sive bleeding during delivery.

Method of study: We presented case report of 27

year old woman with iuvenile rheumatoid arthritis

and infertility problems who gave healthy term birth

after second IVF procedure in our institution.

Conclusion: There are many risk for pregnancy in

rheumatoid arthritis patient. Successful pregnancy is

possible after assisted reproductive technology, also.

Pregnancy surveillance needs multidisciplinary

approach.

ICRI-07-2-99

Macrophages and blood vessels in
testicular biopsies of patients with
non-obstructive azoospermia

D Jezek1, E Bilic2, G Grahovac, K Semanjski, N
Knezevic3

1Dept. of Histology and Embryology;2Clinic for Pediatrics;3Clinic for

Urology; University of Zagreb, School of Medicine, Zagreb, CROATIA

Problem: In the current study, we wanted to

investigate and correlate the presence of testicular

macrophages and changes of blood vessels in testicu-

lar biopsies of patients with non-obstructive azoo-

spermia.

Method of study: A total number of 108 patients

with azoospermia were included into the study.

They were divided into two groups: controls (n= 23;

normal spermatogenesis) and ‘‘mixed atrophy of

seminiferous tubules’’ (n= 85). Testis interstitium

was investigated using semi- and ultra-thin sections

(TEM), immunohistochemistry (IHC) and morphom-

etry (stereology). Semi-thin sections were stained

with toluidine blue in order to visualize macrophag-

es and blood vessels. In the IHC part of the study,

the following antibodies have been applied: KiM1P1

(macrophage marker), a-smooth actin, F-VIII, fibrin-

ogen, CD31, PCNA and Ki-67. The number of macr-

ophages and the volume, length and curvature of

arteries, veins and capillaries per testis have been

established by stereology. The above-mentioned var-

iables were correlated.

Results: In the ‘‘mixed atrophy’’ group an increased

number of macrophages could be found when com-

pared to controls. TEM analysis indicated that macr-

ophages were activated. The subintimal layer in

some arteries and veins was significantly thickened.

IHC results indicated a significant proliferative activ-

ity in the fibrotic interstitial areas of the testis with a

formation of new capillaries. Statistical analysis

showed that the increased presence of macrophages

was significantly associated to the change in the

structure of blood vessels (‘‘mixed atrophy’’ cases).

Conclusion: Is seems there is a close relation between

testicular macrophages and the extent of pathological

changes in the structure of blood vessels.
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ICRI-07-2-100

Uropathogenic E.coli but not
commensale E.coli infection activates
TLR-4 MyD independent signaling
pathways in rat testicular cells

S Bhushan1, S Tchatalbachev2, J Klug1,
T Chakraborty2, C Pineau3, A Meinhardt1

1Dept. of Anatomy and Cell Biology;2 Dept of Microbiology;3Justus-Lie-

big-University of Giessen, Germany. INSERM U.625, Rennes, France

Problem: Immunological infertility accounts for at

least 12-13% of male infertility. Uropathogenic

Escherichia coli (UPEC) is the most frequent pathogen

causing bacterial genital tract infections in men,

however, the testicular defence to bacterial infection

is poorly investigated.

Method of study and Results: The mRNA expres-

sion pattern of Toll-like receptors (TLRs) 2–10 was

investigated in isolated testicular cells and peritoneal

macrophages (PM) as TLRs function as sensors for

conserved pathogen-related molecular patterns

(PRMPs) such as LPS.. Using RT-PCR all testicular

cell types as well as PM expressed mRNAs for at least

two TLRs. TLR4 protein, recognizing LPS as PRMP,

was induced 2h and 6h after UPEC infection in TM

and Sertoli cells (SC) or peritubular cells (PTC),

respectively, whereas after infection with non-patho-

genic commensale E.coli (NPEC) no TLR4 was detect-

able. When tracing the TLR signaling pathways

activation of either p38, JNK and/or ERK1/2 was

observed in all three cell types and PM, but only

PTC and PM reacted with degradation of IkBa. Infec-

tion with UPEC induced expression of MCP-1, IP-10

and IFNa/b in all cell types except TM indicating

induction of MyD88 independent signaling pathways

in SC and PTC. Surprisingly, the proinflammatory

cytokines IL-1, IL-6 and TNFa were induced in PM

only by LPS and NPEC, but not by UPEC. TNFa
induction by LPS or NPEC could be suppressed by

co-infection with UPEC.

Conclusion: We conclude from our results that

UPEC but not NPEC infection is sensed by TLR4 in

testicular cells. Moreover, UPEC infection seems to

activate MyD88-independent signaling pathways.

ICRI-07-2-101

Relation of increased peripheral blood
NK cells at the time of abortion with
placental histological lesions

N Paparistidis1, C Papadopoulou3, D Papaioan-
nou5, A Chioti2, Ch Tsekoura2, Th Keramitsoglou2,
E Agapitos4, V Kontopoulou-Antonopoulou2,
C Balafoutas1, M Varla-Leftherioti2
12ndDept of Obstetrics and Gynaecology;2Immunobiology Dept –RSA

Clinic;3Perinatal Pathology Dept, ‘‘Helena Venizelou Maternity Hospital

Athens;4Dept of Pathology University of Athens;5‘‘H. Dynan’’ Hospital

Athens, Greece

Increased PB NK cell numbers have been associated

to immune-mediated abortion and they are used as

markers for the selection of women for immuno-

therapy. The aim of the study was to investigate

whether the measurement of NK cells is useful

when performed at the time of abortion and if their

increase reflects the immunopathology at the feto-

maternal unit. Blood samples were collected from

113 women at day 5 after the vaccum curettage they

had for therapeutic termination of 1st trimester

missed pregnancy (Group A=79) or for elective ter-

mination of normal pregnancy (Group C=34). The

samples were used to determine the percentage of

CD3-CD16+CD56+ NK cells. Additionally, the abor-

tion material was examined for the detection of

lesions indicating immune-associated abortion (villi-

tis, thromboses,necroses) scored 0–3. The results

revealed that: a) More women in group A had an

increased percentage of NK cells (>12%) and pathol-

ogy score ‡2 than those in group C (p=0,038 and

p=0,000 respectively). b) The measurement of the

NK percentage in relation to the placental histologi-

cal lesions compatible with immune reactions (test

used as gold standard) was find to have a rather

insignificant sensitivity and specificity (70% and

73,68% respectively), but a relatively good positive

prognostic value (89,39%) as well as negative prog-

nostic value (43,75%). An increased NK cell per-

centage 5 days after the termination of the

pregnancy could be used as a marker of the immune

aetiology of the abortion, since the probability of an

aborter with NK cells >12% to have had an

immune-mediated abortion is close to 90%.
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ICRI-07-2-102

Polymorphisms in the Interleukin-12
and IL-18 Genes and Recurrent
Spontaneous Abortion

S Ostojic1, M Volk2, I Medica2, H Meden-Vrtovec2,
N Pereza1, M Kapovic1, B Peterlin2

1Department of Biology and Medical Genetics, School of Medicine,

University of Rijeka, Brace Branchetta 20, 51000 Rijeka, Croatia;
2Division of Medical Genetics, Department of Obstetrics and

Gynecology, University Medical Centre Ljubljana, Ljubljana, Slovenia

Problem: IL-12/IL-18 are involved in uNK control

of uterine vascular development. Lower doses of IL-

12/IL-18 are required for successful embryo develop-

ment, while lack or high values of IL-12/IL-18

induce defects in uterine vascular remodeling during

implantation and lead to pregnancy failure. Poly-

morphisms in the IL-12/IL-18 genes could modify

the cytokine balance which might result in an

increased susceptibility to recurrent spontaneous

abortion (RSA).

Method of study: A case-control study was conduc-

ted to determine the association between the IL12

and IL18 (-607C>A, -137G>C) gene polymorphisms

and the risk of RSA in 125 women with RSA and

136 controls. Polymerase chain reaction was per-

formed to analyze genomic DNA for IL12B promoter

insertion/deletion polymorphisms and IL18 (posi-

tions -607C>A, -137G>A) gene polymorphisms.

Results: The frequencies of CC, CA, AA genotypes

for IL-18(-607) were: 34.4%, 54.4% and 11.2% in

patients versus 30.1%, 58.1% and 11.8% in con-

trols; the frequencies of GG, GC, CC genotypes for

IL-18(-137) were: 47.2%, 43.2% and 9.6% respect-

ively in patients and 45.6%, 46.3% and 8.1% in

controls; the frequencies of DD, ID, II for IL-12 were,

25.6%, 52.8% and 21.6% in patients versus 21.3%,

51.5% and 27.2% in controls. When following

recessive model for risk genotypes the resuls were as

follows: for IL-18(-607 AA) OR=1.05, p=0.89; for IL-

18 (-137 CC) OR=1.21, p=0.46; and for IL-12 (DD)

OR=1.26, p=0.41).

Conclusion: We found no significant association

between IL-12 (ins/del) and IL-18 (-607 and -137)

gene promoter polymorphisms and susceptibility to

RSA in studied women.

ICRI-07-2-103

Genetic polymorphisms in RSA
susceptibility – a systematic review of
immunity-related genes

B Peterlin1, S Ostojic2, I Medica1, M Volk1,
N Pereza2, M Kapovic2

1Division of Medical Genetics, Department of Obstetrics and Gynecolo-

gy, UMC Ljubljana, Ljubljana, Slovenia;2Department of Biology and

Medical Genetics, School of Medicine, University of Rijeka, Rijeka,

Croatia

Problem: The genetic background of recurrent

spontaneous abortion (RSA) has been widely inves-

tigated and confirmed through its familial occur-

rence, linkage analysis and epidemiologic studies.

A polygenic inheritance has been suggested and

a number of association studies have been per-

formed with the aim of identifying candidate genes,

including genes coding coagulation factors, oxida-

tive stress, vasoactive substances, endocrine and

metabolic factors and genes involved in immunolo-

gical processes.

Method of study: In order to avoid contradictions

between reports, uncertainties regarding false posit-

ive or false negative associations, and to ensure cer-

tainty in statistical analyses due to sample sizes,

a systematic review of the studies on candidate

genes related to immunology involved in RSA was

performed. The PUBMED and EMBASE databases

were searched up for studies on candidate genes in

RSA. All case-control studies were registered and

those satisfying principles of evidence based medi-

cine were included in further analysis.

Results: Up to December 2006, 172 citations were

registered; while 65 among them were studies of

genetic polymorphisms in immunity–related genes.

The most frequently investigated genes included

HLA system (25), TNFa (8), IL-10 (7) and IL-6 (6).

Large variation among reported results in studies

was found.

Conclusions: The magnitude of the association

between polymorphism in the immunity-related

genes and RSA varies, according to the type of RSA

and the type of gene/ polymorphism investigated.

Further studies are needed to assess polymorphisms

in immunity-related genes as the RSA risk factors.
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ICRI-07-2-104

Immunotherapy of advanced stage
tumours of diverse origin by a
recombinant chimeric antibody against
b-hCG without cross-reaction with
healthy cells

GP Talwar, HK Vyas, RS Kabeer, P Chopra, K Lalit
Talwar Research Foundation New Delhi -110068, Sir Gangaram Hospi-

tal, All India Institute of Medical Sciences New Delhi

Increasing evidence is available on the ectopic expres-

sion of b-hCG by a variety of poorly differentiated

tumours. Besides literature reports, amongst the 62

cases examined by us immuno-histochemically, 45

were positive for b-hCG. These included cancers of

esophagus, kidney, parotid gland, stomach, breast,

cervix, urinary bladder, testis, ovary, bile duct/gall

bladder, intestines, and Non Hodgkin lymphoma. The

positivity was high in advanced stage cancers 31/40

(77.5%) and these had poor prognosis and adverse

survival. We reported previously the development

of a recombinant chimeric antibody, cPiPP, (Ig G1,

kappa linked to mouse fab) of high affinity (Ka

3X1010 M-1) and high specificity for hCG (Human

Reproduction, 2002;17,2054–2061,Current Science,

2002; 82, 1452–1457). cPiPP was devoid of cross-reac-

tion with kidney, liver, colon, gall bladder, and breast

of healthy subjects. It dose not react with hFSH, hTSH

and has <5% cross reaction with hLH. This antibody

binds with U-937 B cell lymphoma and MOLT-4

drugs refractory T Lymphoblastic leukemia cells with

no binding to PBMC of healthy donors (Current Sci-

ence, 2005 ; 89, 1571–1576. ). Both types of cancer

cells are observed to make a and b hCG intracellularly

and live cells carry these ligands on their membranes

enabling selective killing of tumours cells by the anti-

body with total lack of binding with normal healthy

PBMC. Ongoing collaborative studies in patients of

Acute and Chronic myeloid leukemia show that 4/11

patients had cells reactive with cPiPP as determined

by FACS. An immuno-conjugate of cPiPP with curcu-

min killed in culture nearly 100% of tumour cells in

the bleed as confirmed by tumour marker antibody

CD33 before and after treatment without affecting

normal healthy cells.
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