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ABSTRACTS

Chronic activation of the innate immune system in A&zheimer's diseasetherapeutic implications

Blasko |

Division of Psychiatry and Psychotherapy, Departtmeh General and Social Psychiatry, Innsbruck
Medical University, Austria

(imrich.blasko@i-med.ac.at)

Signs of an inflammatory process, in particularah@vation of brain microglia cells and increase¢els

of pro-inflammatory cytokines in brain tissue, habeen described repeatedly in patients with
Alzheimer’'s disease (AD). 90% of all Alzheimer casare attributed to sporadic or late onset AD
(LOAD). The cause of LOAD remains unclear; althotigl aggregation of amyloid-betafApeptides is
regarded as an initial step.

Advanced age represents a major risk factor fodthelopment of LOAD. Aging of the immune system
is accompanied by a pro-inflammatory driven rearctithe accumulation of harmful metabolic products,
such as RB-peptides, accompanied by the decreasing abilityghef human body to respond to such
aggressors, can potentiate further brain degeparafihis self-reinforcing cycle is assumed to bghhi
active and pronounced in moderate to severe st#gkB, as cognitive parameters correlate betteh wit
inflammatory proteins in more advanced AD-stagespared to less impaired patients.

The significance of anti-inflammatory based apphascin future dementia treatment is supported by
preliminary clinical studies with pimmunotherapy. Results showed that a decrease ipla#gues was
accompanied by an increase in microglial activatidhe activated microglia is necessary for the
degradation of A plaques and restoration of neuronal function; haweits long-term activation may
leads to an over-production of inflammatory molesulvhich further damages the brain tissue.

The potential of anti-inflammatory substances ie treatment of AD has been tested over the past
decade. Along with negative results to date, studigh a sub-class of non-steroidal anti-inflammato
drugs (NSAIDs) suggest that treatment effects didtevarious stages of the disease.

Given the complexity of AD, it has become increghirclear that multiple drugs targeting differeites

of the pathogenic cascade will be necessary. $icbrain’s capacity to repair itself is limiteetuse of
therapies based on nanoparticles to deliver afitirnmatory molecules to the brain requires a thghou
selection of distribution pathways, as well asgbkection of safe carriers.

Biomonitoring studies in exposed populations: An edemiological perspective

Bonassi S

Unit of Clinical and Molecular Epidemiology, IRC&an Raffaele Pisana, Rome, Italy
(stefano.bonassi@sanraffaele.it)

Exposure assessment is a critical issue in humanlation studies. Quantitative estimation of health
risks mostly depends on exposure characterizatidrttze nature of the dose response relationships. T
collection of sparse or inadequate exposure datajrhited understanding of exposure mechanisnt, an
the insufficient understanding of the exposure-gdesponse pathway generate the greatest uncestainti
in risk assessment, especially when mixed or malxposures are implicated. Particular conditiohs
uncertainty occur when pooled analyses or retrdsgeassessment is required. Exposure data caltecti
and characterization in large collaborative studigsh as HUMN and ComNet will be discussed. The use
of high-throughput techniques for exposure assestsmay offer a higher sensitivity approach althoagh
number of possible drawbacks mat reduce the adyamfthe novel techniques. Several biomarkers may
be used for assessing exposure or its early bidbgiffect. In general biomarkers of genotoxicitg a
more commonly used, although other possibilitsuch as immunotoxicity are used in particular



conditions. The use of these biomarkers will bewlised and study findings from a survey of workers
exposed to asbestos or man-made mineral fiberbwitlompared.

Interferon- y-induced biochemical pathways — friend or foe in tmor immunology?

Brandacher G

Vascularized Composite Allotransplantation LaborgtoDepartment of Plastic and Reconstructive
Surgery, Johns Hopkins University School of MedicBaltimore, MD, USA

(brandacher@jhmi.edu)

Insufficient immunosurveillance is an important edpin early tumorigenesis and in the pathogerafsis
malignant disease. In the later course of canberdevelopment of immunodeficiency is considered th
major reason for disease progression and deattinMhe anti-tumoral host defence reaction, Thletyp
cytokine interferony (IFN-y) is of particular relevance. IFMstimulates several anti-proliferative and
thus tumoricidal biochemical pathways in macropkaayed other cells and also in tumor cell lines.sEhe
include inducible nitric oxide synthase, indoleaei(2, 3)- dioxygenase, an enzyme degrading the
essential amino acid tryptophan, and the produatforeactive oxygen species and neopterin in human
macrophages and dendritic cells. Although the aidiiferative strategy of the immune system aims to
inhibit the growth of malignant cells, it can alsdffect T-cell response and thus contribute to the
development of immunodeficiency. Accelerated degfiad of tryptophan and increased production of
neopterin were found to parallel the course of gmait diseases. Moreover, a higher degree of these
metabolic changes characterizes poor prognosisiarmdsociated with the development of anaemia,
weight loss and depressive mood in patients. Abkilalata suggest that immunodeficiency in cancer
patients may develop as a long-term side-effedhefantiproliferative and pro-apoptotic mechanisms
elicited within Thl-type immune response, and epkdmroduction of pro-inflammatory cytokine IRN-
seems to be critically involved. In addition, tiéeiraction between immune system and tumor-tisane ¢
thereby lead to the development of specific, anslguful escape mechanisms of certain tumor celle. Th
pathological interactions between tumor- and hoshine cells within the tumor microenvironment
create an immunosuppressive network that activdkd-y-induced biochemical pathways that
subsequently promotes tumor growth and protectitimer from immune attack.

In this presentation the pivotal role of IRNnduced biochemical pathways in tumor immunologh e
discussed. It may also open some relevant discusdiout how the ability of nanoparticles to elicit
oxidative stress may interfere with immunosurveitie.

Evaluation of genotoxicity in infertile men

Coskun E, Bonassi S, Dall'Armi V, Karahalil B, Kbu C, Karakaya AE

Department of Toxicology, Faculty of Pharmacy, Ghlriversity, and HS Artificial Reproductive
Techniques & Gynaecology and Obstetrics Clinigugkaka, Turkey, and Unit of Clinical and Molecular
Epidemiology, IRCCS, San Raffaele Pisana, Romlg, Ita

(erdemcos@gmail.com)

Today, the relationship between male infertilitglayenotoxic damage is an important topic to beistud

on. It is well known that chemicals causes gencta¥amage in human genome of which sperm
chromatin is also a part of that. The genotoxic aigenon sperm causes defective sperm function which
leads to male infertility. Among all the moleculfartility biomarkers, the evaluation of sperm DNA
damage is one of the most promising. Therefoiis,ithportant to assess the level of genotoxic danudg

the sperm chromatin with reliable biomarkers. Nolyahe DNA damage on germ cells, but also the
accumulated DNA damage in somatic cells is alsaudhb to effect on infertility. By applying the
conventional biomarkers of genetic damage on sanwils, early effects may be highlighted; thus
genetic biomonitoring allows detecting adverse @ffeof mutagens. However, such an approach has not
been widely used for developing strategies in dskessment and disease prevention and no direct
information can be drawn on germ cells. Therefidregems to be important to extrapolate the fingling
gathered in somatic cells to germ cells.



For this purpose, we have evaluated the sperm dihoimtegrity using one of the most commonly used
cytogenetic biomarker, Comet Assay, on sperm sargfi@2 infertile men and 63 healthy controls. As
well as assessing the DNA integrity on sperm celis,have evaluated the genetic damage on somatic
cells, lymphocytes, from the same subjects to coenghe possible relation of somatic-genetic
interaction. All those results are compared withrphological and functional sperm parameters, which
can be thought as the phenotype of sperm dysfunetim gives us the opportunity to search for the
genotype-phenotype relationship of male infertility

Evidence for short-term hepatotoxicity of gadoliniun-bearing albumin-based nanoparticles in a rat
model

Thurner GC, Wallnéfer EA, Kremser C, Talasz H, Kiasteiner N, Jaschke W, Debbage P Department
of Radiology, Biocenter and Department of Anatoiistology & Embryology, Medical University
Innsbruck, Innsbruck, Austria

(paul.debbage@i-med.ac.at)

Nanotoxicology routinely focuses on toxicity in lcelltures. Longer-term effects occurring in intact
living animals take place in complex tissue enuvinemts with numerous different cell types and
compartmentalized by blood-tissue barriers of vagyidegrees of exclusivity. We report here results
obtained from albumin-based nanoparticles whichibiixino toxicity in cell culture testing, but which
exert striking mid-term toxic effects in living anals. Albumin-based nanoparticles prepared as
described earlier provided blood-pool imaging in Muantitative MR measurements and imaging were
carried out at time-points from 1 hour to 6 weeKeraparticle injection. Parallel to the MR studies
atomic absorption spectrometry (AAS) was used tess gadolinium in the rats’ organs, and light
microscopy of aldehyde-fixed, wax-embedded orgaas earried out.

Intravenously applied nanoparticles remained wsilh MR images for 3-4 hours, their blood
concentration falling steadily until the MRI detiect limit was reached. Simultaneously, gadolinium
levels in the liver increased steadily, peakingMeein 6-24 hours. At 2-3 days after injection, qilaine

MRI measurements of gadolinium in the organs digdrgtrongly from the AAS measurements,
indicating major physical changes occurring withime liver tissues. During this interval, light
microscopy showed heavy losses of hepatocytes.r&8ewvegans, including liver, spleen, and bone
marrow, contain specialized vascular beds with thygtontrolled, relatively permeable blood-tissue
barriers. In the liver, the blood-tissue barrieresluced to zero for macromolecules and nanopasticl
Intravascular injection of our nanopatrticles therefallowed them direct access to the hepatocite®-

3 days after nanoparticle injection, striking chesdn liver magnetic resonance properties indicated
major alterations in tissue structure, which wenfbuo comprise heavy losses of hepatocytes. The
occurrence of similar toxic effects should be cdestd as a possible consequence of applying
nanoparticles “targeted” by enhanced permeabilitgd aetention (“EPR”). In principle, any organ
containing the relatively permeable “sinusoidalitary” type of microvessels could be affected.

Nanoparticle interaction with proteins: Does it corelate with toxicity?

Dwivedi PD, Roy R, Tripathi A, Das M

Food, Drug and Chemical Toxicology Group/Nanomaefioxicology group, CSIR-Indian Institue of
Toxicology Research, 226001 Lucknow, India

(pddwivedi@yahoo.com)

The novel applications of nanoparticles have endditice commercial market growth exponentially. As a
result global market is flooded with nanotechnolalgiven products, however, the potential hazards of
nano-materials have only recently gained promineSggce human body is constantly exposed to the
environment, the primary routes of exposure beimgalation, oral or dermal making lungs, gastro-
intestinal tract and skin as the direct interfametifie interaction of nanoparticles. Due to theiah size,
nanoparticles can invade through the epitheliatidgrand finally enter into the blood and lymphbati
circulations. Further, the bio-distribution of ngaoticles to various target organs would ultimately
depend upon their interaction with the proteinssent in serum and other biological interfaces. A



thorough characterization of proteins and otherlogical entities binding or adsorbing with
nanomaterials is extremely relevant with respedhtir uptake, bio-distribution and toxicity. Wevea
observed that there was greater binding of ZnO panicles with serum proteins vis a vis bulk Zn®@eT
results also showed differential protein bindingfite for the nano and bulk particles. InteresiyingnO
nanoparticles exhibited a dose dependent increasleei adsorption of IgG, which could influence its
uptake and disposal from the circulation. The djmeprotein binding profile could be a function thfe
specific nanoparticle, depending on the charge, getential, surface topography and electronicciire

of the particle in question. A comparative analysiprotein binding profile and its co-relation vithe
particle toxicity would certainly help to identifgey immunotoxicity markers, which could help in
extrapolation to human scenario.

Different patterns of cytotoxicity in titanium dioxide nanoparticle treated cell lines

Engin AB, Engin ED, Karahalil B

Department of Toxicology, Faculty of Pharmacdyazi University, Hipodrom, and Biotechnology
Institute, Ankara University, Tandogan, Ankara, Key

(abengin@gmail.com>)

Titanium is extensively used for a wide range oplamted medical devices due to its advantageous
combination of physico-chemical and biological mudjes. Nano-size titanium dioxide (TiOis also
used in a variety of consumer products. Such widesp use and its potential entry through various
routes of the body suggest that Fifuld pose an exposure risk to humans. Nano-sigcles enter
systemic circulation, accumulate and damage tistigs are especially sensitive to oxidative stress.
Nanoparticle-induced oxidative stress and pro-nfteatory responses are well correlated not only with
their surface area but also with the internalizemant of NPs. We hypothesized that Ti@anoparticles
can exert diverse cytotoxic effects on various huell types especially neural cell lines. In orttetest
our hypothesis, putative cytotoxic effects of ofida stress due to Tihanoparticles exposure on IM9,
U937 and SHSY5Y (human neuroblastoma cells) werestigated with N-acetyl cysteine (NAC),
neopterin and dexamethasone pre-treated cell esltiM9, U937 and SHSY5Y cells were exposed to
different concentrations of 25 and 60 nm diamei€r, hanoparticles in three different time periods. To
determine toxicity levels of nanoparticles, celihility was estimated by MTT test. Concentratiorcelfs
was assessed by counting trypan blue stained withs a heamo-cytometer. Toxicity of 25nm RO
particles was significantly increased by addinglfebvine serum in SHYS5Y and U937 cell lines adtu
medium. Concentration-dependent toxicity of 60 ni@,Iparticles was weakly increased by adding fetal
bovine serum to SHYS5Y, IM9 and U937 cell culturedia. NAC pre-treatment induced significant
protection for SHYS5Y cell exposed to 25 nm andnh@® of TiO, nanoparticles after a 24 h incubation
period. Ten UM neopterin pre-treated SHYS5Y cabpldyed significant increases in viability aftet 2
exposure to 25 nm Tihanoparticles. Exposure of dexamethasone presttéd®37 cells to both 25 nm
and 60 nm of TiQ nanoparticles induced a slight increase in cetlvigal at 100 pg/ml particle
concentration. Our study demonstrated that exposfirdauman neural cells (SHYS5Y) to TiO
nanoparticles for 24 hours regularly induced reidacof cell viability. We also found similar dose-
related effects of Ti@nanoparticles in reducing cell survival in IM9 IselThis study clearly indicated
that fetal bovine serum is an effective dispersiggnt for TiQ nanoparticles and increased TiOxicity

in all cell lines. NAC significantly protected th@ability of SHYS5Y cell against the putative cytaic
effects of TiQ nanoparticles. Ten uM neopterin, provided sigaific protection for 25nm TiO©
nanoparticles exposed SHYS5Y cells.

Multidimensional immunoinflammatory monitoring in a cute inflammation and septic states

Faist E, Dinger C

Department of Surgery, Campus Grosshadern, Ludvagifdilian University Munich, Munich, Germany
(eugen.faist@med.uni-muenchen.de)

Damage- as well as pathogen-associated molecutarips (DAMPs / Alarmins / PAMPS) are biological
molecular structures that initiate the immunoinflaatory response after tissue injury. The quantfty o



circulating alarm signals correlates directly witle extent of tissue destruction and thus, has jarma
impact on the clinical outcome of the traumatizedividual.

Septic organ dysfunction represents the crucialseguence of trauma-induced immunoparalysis.
Optimization of biomonitoring of immunosuppressealima and sepsis victims constitutes a precondition
to achieve a better outcome of these patients. e hecently developed a useful multidimensional
biomarker panel that comprises markers of stenlesterile inflammation (1), immunocompetence (2),
immunoactivation (3) as well as indicators of tratimcell necrosis (4).

Immunoprofiling of tissue injury includes the Ubitijan proteasome complex cf-DNA, S-100 and HMGB-
1 - the prototypical alarmin marker. Circulatingdpolysaccharide (LPS; PAMPs family) was assessed
with the novel Endotoxin Activity Assay (EAA™). Crial results of this investigation included: Plasma
HMGB-1 represents a most rapid marker of cellukstdiction via passive release of these molecules.
NT-proCNP, indicating endothelial injury, appeansbie an excellent indicator for the development of
posttraumatic sepsis. Also, copeptin, part of tteelprmon of vasopressin (ADH) has been found in ou
studies to be an excellent indicator of acute imfteation. Posttraumatic neopterin concentrations are
reflecting the degree of immune activation as @&slthe incidence of organ failure. High endotogivels

are detectible regularly following major burn traamindicating the major role of LPS for the high
incidence of sepsis.

Acute Care Surgery — Biomarkers in Trauma and Infection
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= Ubiquitin

" Proteasomes

We conclude from our still ongoing work on immunaritoring that the posttraumatic demonstration of
cellular damage associated with uprising sterilenam-sterile inflammation seems to be mandatory fo
adequate grading of the degree of injury. Optimizbdracterization of DAMPs- and PAMPs-specific
contribution to the overall degree of organ dysfigrc should be able to strengthen the fine-tunifg o
supportive therapeutic care for the critically piitient. The combination of the most informatived an
robust biomarkers within one complex panel shoutvide a powerful tool for better visualizationtbe
clinical course and the prediction of outcome itical surgical illness.

I n-vitro models for the detection of long-term nanoparticleeffects
Frohlich E, Meidl C, Mracovcic M
Center for Medical Research, Medical Universityzohz, Graz, Austria



(eleonore.froehlich@medunigraz.at)

Nanoparticles (NPs) are regarded as the leadirmmédogy of the 2% century and are increasingly used
in the industrial, consumer and medical sectorisast been shown that NPs can penetrate the exterdal
internal barriers of the human body and enter eglts organs. Once taken up, NPs persist in thenizmga

for several days or even months. This persisterme cause adverse health effects by interferende wit
normal cell and organ function. To identify advecediular effects of NPs, we studied the consegeenc
of accumulation in cellular organelles and long¥terytotoxicity upon repeated exposure. Negatively
charged polystyrene particles in different sizzsemesed as model particles and applied only low, no
acutely cytotoxic concentrations. Lysosomes, asrtbst likely organelles for accumulation of NPsyeve
studied using various assays for lysosomal intggpil and enzymatic function. For chronic cytotdtyic
testing we used the benchtop bioreactor BioLevi@&tavhere cells are cultured on microspheres and a
constant cell population can be repeatedly exptsétPs.

Polystyrene particles200 nm showed the maximal rate of co-localizatidthuysosomes within 4h,
larger beads only after 24h. The accumulation & Iyfsosomes did not impair lysosomal integrity or
increase intralysosomal pH (Fig. 1) but slightlgueed the activity of lysosomal enzymes. In contras
the rather small effects on lysosomes after onglesiexposure, significant decreases in cell numsers
detected when cells were repeatedly exposed tsfyoine particles for up to 28 days. The data show
that accumulation of polystyrene particles in lysoss after one single exposure has only a smaitteff
on lysosomal physiology. Repeated exposure ovangel time period, however, markedly decreased cell
numbers.

Fig. 1: Acridine orange staining as marker for lysosontél jm control cells (a) and in cells exposed to
20 pg/ml 20 nm polystyrene particles (b) lysosocasbe discerned as fine, red fluorescent dots,
whereas the swollen lysosomes induced by exposuhetlysosomotropic agent chloroquine (c) are seen

as coarse yellow dots.

Applications of immune system biomarkers in clinicastudies

Fuchs D

Division of Biological Chemistry, Biocenter, Medicllniversity of Innsbruck, Innsbruck, Austria
(dietmar.fuchs@i-med.ac.at))

A variety of human diseases goes along with feataf@n activated immune system, in some of whifch,
not in all of them, the immune system is directhydlved in the pathogenesis. These include most
obviously transplant rejection and autoimmune syndys, as well as infections, malignant diseases,
cardiovascular disorders and neurodegenerativeepses but also allergy and asthma. For laboratory
diagnostics purposes several biomarkers of disaaseity have been developed. These include the
measurement of cell subpopulations in whole blond issue, expression of cytokines, production of
cytokines and biomarkers of immune activation, anditro systems to detect the ability of cells to
spontaneously release cytokines or to expressimecell surface markers upon stimulation with
mitogens, antigens or cytokines. Most of theseyasaee well introduced for scientific research [msgs
and do provide reliable results but the performaot@assays often lacks sufficient between-run and



between-lab stability and are thus not generallseptable as standard laboratory tools. In addition,

assays for cytokines are often of insufficient #efity to define a reasonable normal range in g,

and also the reproducibility of results is unsatighry and influenced by the low stability of most

cytokines in solution. The measurement of solupteldne receptors like soluble tumor necrosis faoto

or interleukin-2 is usually more robust and of attege especially in clinical studies. The same $1oige

for other soluble markers of immune activation swh B2-microglubulin or neopterin, and high

sensitivity C-reactive protein (CRP) as indicatérimflammatory processes. All these latter variable

turned out to be of greater laboratory diagnostiti® because of good performance characteristittgeof
assays —mostly ELISA- employed and are well suitedarge scale applications. Neopterin is a well
characterized product of human monocyte-derivedropdiages and dendritic cells which reflects the
extent of Thl-type immune response because Thl-typekine interferont(IFN-y) is the primary
inducer of neopterin production by the enzyme GYleahydrolase |. Neopterin concentrations correlate
strongly with the rate of tryptophan breakdown gadéd by the kynurenine to tryptophan ratio (KypjTr
which is achieved by the enzyme indoleamine-2,3ydjenase (IDO). IDO is also induced by IfNind
can thus be employed as another indicator of Th&-timmune response. However, thus far no
immunoassays are available to utilize the largéesapplication of Kyn/Trp measurements, and at the
moment HPLC is still the method of choice to doAs.laboratory diagnostic tools the measurements of
neopterin and/or Kyn/Trp are superior to the mamtp of single cytokine concentrations, becaussehe
read-outs reflect the net effect of various positisnd negative regulators of monocyte-derived
macrophages and DC within the Thl-type immune mespoEspecially for in vitro applications neopterin
and Kyn/Trp are of particular usefulness becaukerdhan, e .g., cytokine expression levels thekarar
concentrations are accumulating and less influebgedansient changes of cytokine expression @sfil

Neopterin and Kyn/Trp turned out as significantdictors of disease specific and total mortality in

patients with inflammatory diseases such as coydmeart diseases [1-3].

Oxidative stress is a major regulator of immuneoese because several especially pro-inflammatory

cytokine cascades can be induced by oxidativesstidsus, any influence of nanoparticles on cellular

redox systems will impact on the inflammation statnd cytokine production rates. Therefore, the
measurement of neopterin and/or Kyn/Trp appearg seitable for epidemiologic studies to eventually
demonstrate an effect of nanoparticles to triggaimmatory disease.

[1] Kaski JC, et al. Elevated serum neopterin levahd adverse cardiac events at 6 months follownrup
Mediterranean patients with non-ST-segment elemasioute coronary syndrome. Atherosclerosis
2008;201:176-83.

[2] Grammer TB, et al. Neopterin as a predictor tofal and cardiovascular mortality in individuals
undergoing angiography in the Ludwigshafen Risk &watdiovascular Health study. Clin Chem
2009;55:1135-46.

[3] Pedersen ER, et al. Systemic markers of interfe-mediated immune activation and long-term
prognosis in patients with stable coronary arterysedse. Arterioscler Thromb Vasc Biol
2011;31:698-704.

Effect of occupational zinc nanoaerosol exposure areopterin levels and tryptophan degradation
Girgin G, Sara¢ ES, Baydar T, Aydingshin G

Faculty of Pharmacy, Toxicology Department, and ®&aohnology and Nanomedicine Division,
Hacettepe University, Ankara, and Yeditepe Univgrdtaculty of Pharmacy, Toxicology Department,
Istanbul, Turkey

(ggirgin@hacettepe.edu.tr)

Hot dip galvanization is the process of coatingeriats with zinc as a protective coat in order totgct
the metal items from corrosion. The greatest mskat dip galvanization process is the zinc oxieiesol
fume rising from bath-tube surface in nano dimemsidn the present study, it was evaluated whether
inhalation of zinc oxide nanoaerosols cause altarah neopterin levels, a cellular immunity biorkerr,
and tryptophan degradation. Sixty-two males whoke&drin galvanization process and 23 male office
personnel as a control group were included inghigly. Urinary neopterin, creatinine, serum trypizp



and kynurenine levels were detected by HPLC. Saraopterin levels were analyzed by ELISA (IBL,
Germany). Serum and urinary zinc levels were meaktbly atomic absorption spectroscopy. Urinary
neopterin results were expressed pgsol neopterin/mol creatinine and tryptophan dediadawas
presented as kynurenine to tryptophan ratio. Uyimeopterin levels, serum neopterin levels andrseru
zinc levels of the worker group were statisticdligher than the control group (all p <0.05). Uriar
neopterin levels were found to be correlated withutenine/tryptophan and serum zinc levels (both, p
<0.05). Our data indicates cellular immune actomtdy zinc nanopatrticle exposure as shown by edelvat
urinary neopterin levels and tryptophan degrada#atditionally, it was estimated that neopterin nteey
used as a biomarker in early diagnosis of poteatipbsure to occupational zinc and nano-scalegbesti

Microarray-based gene expression profiling: possilities and limitations

Gostner J, Wrulich O, Jenny M, Gruber P, Beckelkberall F
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(johanna.gostner@i-med.ac.at)

To-date, transcriptional profiling is one of the shofrequently used large-scale data acquisition
methodology in basic and clinical research. Thesibigy to simultaneously measure the expressibn o
thousands of genes has made possible a varieppodaches to analyze biological samples. The aisalys
of global transcriptional signatures of cells aisdues may provide an unbiased insight into regojat
processes and might be helpful in deciphering cermpiolecular interaction networks.

Different secondary data analysis strategies arailadble to extract transcript subsets, that are
determinants of cellular status. Computational m@shto uncover groups and patterns of co-regulation
causal relationships are e.g. principal componealyais (PCA), clustering, classification and fuoial
enrichment strategies as well as pathway and nktamalysis.

Microarray technology facilitates the identificatimf genes involved in human diseases by providing
disease specific gene activity information, howewdirect and indirect regulatory effects cannot be
distinguished, and in some cases, these discreggamony interfere with the deduced biological
information. Furthermore, the application of lagale data acquisition technologies is always édhias
they consume a considerable amount of temporafiaadcial resources. A rigorous experimental design
is necessary to avoid pitfalls in the use of mio@a data e.g. by generating datasets that are too
inhomogeneous to deal with or by choosing inadegeiperimental parameters. The application of
fractional factorial designs and statistical methogahich consider the need for replicating expenise
and resources, may reduce experimental efforts.

The application of gene expression profiling asammubstic tool for clinical decision-making, e.gs it
has been reported for the application of predictignatures of disease prognosis, represents d smal
benefit (in relation to the effort) of this techagy. A much greater value have microarray-based
expression studies in their potential to allow aengrecise characterization of the molecular meishas
involved in a pathology, thus, they can providehhigvaluable information for the discovery of new
therapeutic targets or biomarkers.

Many nanotoxicological studies have focused on eimdp such as viability, cell stress, production of
reactive oxygen species or immunological paramefEng application of large-scale data aquisition
strategies such as transcriptional profiling maybbpful in the identification of new informativargets,

to build up a predictive model for nanoparticleidtt in a cellular environment. By identifiying
mediators of action, botim vitro andin vivo microarray studies could promote the developmédnt o
diagnostic tools for the testing of nanopartick&i¢ology in human populations.

Biomarkers of inflammation and cardiovascular diseae — a clinical perspective

Kaski JC

Cardiovascular Sciences Research Centre, St Genrbeiiversity of London, London, United Kingdom
(jkaski@sgul.ac.uk)

Autoimmune disorders are associated with a sigmiticincrease in the incidence of cardiovascular
disease (CVD) and cardiovascular mortality. Althousn increased risk is most well established for



patients with rheumatoid arthritis and systemicukigrythematosus, some recent evidence suggests an
increased risk also exists for patients with angylg spondylitis, psoriasis, and psoriatic arthiriti
Cardiovascular disease (CVD) is a major cause afndm these patients, predominantly as a result of
accelerated atherosclerosis. RA and SLE patiersts bhhve an increased prevalence of subclinical
vascular disease, as assessed by the presenceotid eatery plaque, increased carotid intima—media
thickness and coronary arterial calcification Howsevan increased prevalence of subclinical
atherosclerosis in patients with systemic scler@sikylosing spondylitis and Sjogren’s syndromstiks
debated, mainly because most studies have usetsammiles sizes.

While both SLE-specific and non-specific autoimmuaed inflammatory mechanisms have been
proposed to play a prominent role in the inductiépremature vascular damage in rheumatic disorders
the exact etiology is not completely understoodaditional CV risk factors seem to be less important
predictors of CV events than the presence of inftation. There is increasing evidence that chronic
inflammation contributes to accelerated atherogersexl plays a role in all stages of atherosclerfs.
atherogenesis, atheroma progression, and the gieweid of thrombosis).

T cells are abundant in the atherosclerotic plag@&g+ T helper cell (Th) 1 lymphocytes which séere
pro-inflammatory cytokines (TNE; IFN-y, IL-2) predominate over Th2 lymphocytes that proelll-4,
IL-5, and IL-10. T cells can be identified in thettly streaks. Cytotoxic CD8+ T cells are also pnege
atheromatous lesions. A subtype of CD4+ T cellskitex the co-stimulatory receptor CD28
(CD4+CD28null T cellshave been suggested as a mechanism for the atedletherosclerosis in RA
and other conditions. Inflammatory and immunolobioarkers have been proposed as useful markers of
risk in clinical practice. This presentation witldus on the clinical role of inflammatory markeos the
assessment of cardiovascular risk in differentgpépopulations.

Psychoneuroimmunology of HIV infection

Kurz K, Zangerle R\Weiss GFuchs D
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Human immunodeficiency virus infection is charaizted by over-whelming, but ineffective Thl type
immune response directed against the virus. Ir@mfe (IFN-y), which is produced in large amounts by
activated T-lymphocytes and NK cells, is a key &ite orchestrating cellular immune response. It
induces several biochemical pathways, like tryptopliegradation by the enzyme indolamine 2,3-
dioxygenase (IDO), the formation of reactive oxyggpecies and the production of the pteridine
neopterin by human monocytes and macrophages. éfartine, IFNy also enforces the production of
other pro-inflammatory cytokines, like tumor nedsofactore. IFN-y-mediated pathways appear to be
involved in the development of immunodeficiency alslo of other “complications” of HIV infection,
like neuropsychiatric symptoms or anemia: Tryptopliegradation by the enzyme IDO is strongly
increased in HIV-1 infected patients, and has lessociated with the development of immunodeficiency
and anemia. Furthermore, enhanced tryptophan deebdias also been linked with cognitive
impairment, sleep disturbances and neuropsychisyrigptoms in HIV-infected patients. However, also
an altered metabolism of the catecholamines dopgnaidrenalin and noradrenalin has been proposed
recently to contribute to the development of nesyopiatric symptoms or mood disorders like
depression: Oxidative stress might impair the fiomctof the enzyme phenylalanine-4-hydroxylase
(PAH), which converts phenylalanine to tyrosine @andate-limiting in the biosynthesis of dopaminks.
line with this hypothesis, an accumulation of pHalanine and a concomitant decrease of tyrosine hav
been shown in HIV-1 infected patients before therdmtiretroviral therapy (ART) is very effective t
slow down immune activation, tryptophan degradabgriDO and also increase tyrosine concentrations
in parallel with a decrease of phenylalanine levElgthermore, ART has also been shown to improve
symptoms of depression, indicating that HIV-induciedmune activation might contribute to the



development of neuropsychiatric symptoms, while ARRé&diated down-regulation of immune activation
is effective to reverse or improve such symptoms.

As neuropsychiatric symptoms are also frequentoantered in patients suffering from other chronic
diseases characterized by on-going cellular imnresponse, immune activation is very likely to péay
pivotal role in the development of these symptolNenoparticles could be employed to target and image
biological structures and inflammatory cells, tlmgestigating their role in the pathogenesis of Hivtl

of inflammatory diseases in general.

Identification and application of biomarkers in kid ney transplantation

Muller TF
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The objective of this talk will be to give a criicoverview about biomarkers in kidney transpldotat
The human genome project provided us with highttbhput tools to identify potential diagnostic
molecules and therapeutic targets to evaluate orgality, monitor transplant function, diagnose
rejection and other post-transplant complicationd predict outcome. However, an established, robust
biomarker tool set routinely used in the clinicalye¢to-day routine of solid organ transplantatiorstii
missing.

In this talk studies using microarray technology fdomarker identification and application to asses
donor organ quality in kidney transplantation vl used to discuss strengths and weaknesses of the
genomic based tools. In particular the diagnostiality of gene expression data in comparison to
histology based, blood and urine derived biomarkeélisbe analyzed. Examples for the unique streagth
of transcriptome measurements to assess changestabolism, measure continuity of changes from
healthy to severely sick, quantitate inflammatoryden, detect stereotyped responses or understand
biological pathways will be given.

However, weaknesses of the genomic approach asdneavhy it is still not used in the clinical rogi

will be outlined as well. In particular the lack dfnical utility, the problem of the ‘soft’ goldtandard
and reference values, the often poor clinical phgriog, the insufficient follow up and individuaéd
approach will be highlighted.

In the last part of the talk an outlook will be givindicating key requirements to achieve the gdal
personalized medicine. In particular the need fosyatems biology approach, integrating clinical,
pathology, imaging and genome data for useful iddilized patient management will be outlined. An
example for improving the measurement of kidneggpdant function will be given.

Overall this talk will try to summarize lessonsrlgafrom using the new technology of microarray gen
chips to identify and apply biomarkers in a largals study of kidney transplants.

Changes in neopterin levels and tryptophan degradain with silica nanoparticles

Palabiyik SS, Girgin G, Tutkun E, Yilmaz H, Baydlar

Hacettepe University, Faculty of Pharmacy, Toxiggl®@epartment an@ccupational Diseases Hospital,
Ministry of Health, Ankara, Turkey

(sezinp@gmail.com)

With the development and wide use of nanomatenmalgcent years, human exposure to nanopatrticles
has become unavoidable. Concerns and fears that been expressed regarding potential risks of
nanomaterials to worker's safety, human health, endironmental contamination caused growing
interest in nanotoxicology. Nanoparticles can tiegete from the entry portals into the circulatand
lymphatic systems, ultimately to body tissues amgans, then interact with cellular or subcellular
structures. Studies in animal or cultured cell niedeave reported that nanoparticles could cause
pulmonary inflammation and extrapulmonary toxicit@ccupational exposure to silica, the main
constituent of sand and granite, leads disablinghpoary fibrosis called silicosis. Toxic outcomes t
silica exposure are likely to be mediated mainlgvation of macrophages. Toxicological studies abou



silica nanoparticles have reported that they irm@garoduction of reactive oxygen species (ROS) and
induce pro-inflammatory and inflammatory respondé® aim of this study is to investigate neopterin
levels as a potential exposure biomarker and tdueta tryptophan degradation in silica exposed
workers. Fifty-three silica workers, who were haalized in the Occupational Diseases Hospital, were
included in this study while 22 healthy subjectsruéed for the study as a non-exposed (contraygr
Mean urinary neopterin levels (+ SEM) of the woskerere 176 + 2@umol/mol creatinine while control
group had 139 + Gumol/mol creatinine. However, the difference was sanificant (p >0.05).
Kynurenine to tryptophan ratio of exposed and adrgroups were 39 + 1.pmol/mmol and 30 + 1.7
pmol/mmol, respectively. Kynurenine/tryptophan wéatistically higher in silica workers (p <0.05). It
may be concluded that neopterin may play a rolehim prediction of some disorders related to
occupational exposure to silica particles. Sinterafions in kynurenine pathway may lead to inedas
formation of neuroactive metabolites. Further stadire needed to explain the toxicity mechanisms of
occupational exposures. A multidisciplinary apptoabould be considered in order to explain detailed
mechanisms of nhanomaterials.

Neopterin and progress of malignant diseases — a@ampse of host—tumour interaction?

Reibnegger G
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(gilbert.reibnegger@meduni-graz.at)

The discovery of strongly fluorescing compoundaiiime samples from cancer patients by H Wachter
and colleagues in the late 1960s paved the wayléatifying 10 years later neopterin as the most
important of these substances. Subsequently, néomeuld be established as a useful non-invasive
marker for the activation of cell-mediated immunecmanisms. While it became evident that neoptsrin i
not a classical tumour marker, scientific reseamtcerning its behaviour in a broad variety of gradint
diseases nevertheless remained active: unlike tumatkers in the usual sense of the word neopierin
not produced by tumour cells; rather, it represamseans for studying the interaction between tst'$
immune system with the malignant process.

The initial research studies were focussing upendibgnostic features like sensitivity and speitifiof
neopterin in a broad spectrum of solid as well faka@matological malignancies of various stages and
grades. Shortly, the diagnostic reliability of ne concentrations turned out to be as variabl¢éha
diseases studied: in most haematological cancery, strongly elevated neopterin concentrations and
diagnostic sensitivities up to 100% were deteasddle in, e.g., breast cancer even in strongly mesged
stages mean neopterin concentrations were, if,airdy slightly raised.

Somewhat unexpectedly, later studies revealed ribapterin concentrations in urine and serum of
patients suffering from quite diverse malignanciesry significant and clinically relevant prediaiv
information regarding the subsequent progresssaadie: high concentrations of neopterin are inbigria
correlated with a worse prognosis. Notably, thedjgtese power of neopterin can even exceed that of
classical and specific markers. In multivariatetisgs it was shown that the predictive information
provided by neopterin concentrations is statidijcaldependent from many other potential prognostic
variables.

In several studies it was demonstrated that therea igood correlation between certain direct
immunological activity measures like concentratiafisnterferon gamma, interleukins and the like. A
distinct advantage of neopterin in contrast to tarfzes like interferon gamma is its considerable
chemical stability making it a robust and reliabiarker for clinical practical use.

Summarizing the findings of numerous investigatiagscan safely conclude that the concentrations of
neopterin in body fluids of cancer patients caignsicant information about the reaction of thestie
immune system with the malignant cancer. The stiutgrogeneity of findings in diverse tumour types
appears to reflect the multitude of possible intkoa patterns.



Influence of TiO, nanoparticlesvs. bulk material on human peripheral blood cells
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Nanomaterials have been increasingly produced aed within the last years and consequently the
potential exposure of humans to nanoparticles le@s bising as well. Because of their small size (1-
100nm) the physicochemical properties of nanomalternay be different from bulk materials and may
pose a threat to human health. Only little is kn@kout the effects of nanoparticles on the humaty bo
and therefore it seems to be important to invesgtigassible harmful effects of nanomaterials oalvit
biochemical processes like the immune response.

The pro-inflammatory cytokine interferon (IFN)is released in the course of cellular immune respo
mediated by Thl-type T-helper cells and induces ekpression of enzymes GTP-cylcohydrolase |
(GCH) and indoleamine-2,3-dioxygenase (IDO) in harmeacrophages and dendritic cells. GCH induces
the production of neopterin, while IDO catalyses degradation of the essential amino acid tryptogba
kynurenine. Both biochemical processes are closalpted to the course of diseases like infections,
atherogenesis and neurodegeneration. In this stuglynvestigated the effects of Ti®ulk material and
nanoparticles on Thl-type immune response usingntvétro model of peripheral blood mononuclear
cells (PBMC). Upon stimulation of PBMC with 10pg/ptiytohemagglutinin (PHA), neopterin formation
and tryptophan breakdown increase significantly.

PBMC were exposed to rising doses of bulk JiOCTi60 (10 nm diameter) and commercial P25 (25 nm
diameter) TiQ nanoparticles and were stimulated or not with PM/ile P25 TiQ nanoparticles had
only little influence on neopterin formation, butkaterial and OCTi60 Ti©nanoparticles increased
neopterin production in the supernatants of undtited and stimulated cells significantly, the effec
were stronger in OCTi60 Tinanoparticle preparations compared to bulk mdte¥ia effects of TiQ
preparations on tryptophan breakdown were detedmimeinstimulated cells, in stimulated cells aldig
increase was found at low concentrations for apprations. At the highest concentrations used amen
inhibitory effect on IDO activity was observed.

In conclusion, OCTIi60 Ti@ nanoparticles and bulk material stimulate the fdion of neopterin in
PBMC, and there are distinct differences betweenpiteparations. The parallel inhibitory influenae o
IDO suggests that the net effect of the testedgbestwould be even stronger pro-inflammatory witesn
immunosuppressive activity of IDO is absent. Howetkis study can be considered as pilot only and
clearly, for a firm conclusion further experimeatg needed.

Limitations of LC-tandem mass spectrometry in the tnical laboratory

Seger C
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Technical maturation brought liquid chromatograpfapndem mass spectrometry (LC-MS/MS) into
majority of major clinical laboratories worldwideEspecially in therapeutic drug monitoring,
endocrinology, and toxicology LC-MS/MS became atfispensable research and routine tool [1-5].
Although well designed LC-MS/MS assays generallypetform immunoassays due to their accuracy,
sensitivity, precision, and inherent multiplexingpability, they are not free from analytical praobke
Besides limitations in selectivity due to the ocence of “isobaric” interferences of different arig
sudden and unpredictable ion yield attenuationtgnoknown as “ion suppression effect”, can be
considered the Achilles heel of quantitative bialgtical mass spectrometry [5]. It is — besides the
occurrence of isobaric interferences — the majooresource in LC-MS/MS. It is compromising the
accuracy of an assay and its precision and catydasid to gross errors in analyte quantification.
Individual co-medications or pathologically alterquhtient specimen are major causes for both



interferences and ion yield fluctuations. Specialasures have to be taken to evaluate these accuracy
limiting interferences prior to bringing an LC-MS8Viassay into the highly regulated clinical routine
environment [6]. Most LC-MS/MS methods used in iclith laboratories are still “home-brewed”
laboratory-developed tests operating on very hgtwreous instrument configurations, although
commercial IVD-CE certified LC-MS/MS assay kits leabecome available recently. Consequently,
assay heterogeneity and lacking traceability tereefce procedures or materials leads to an inatease
imprecision in proficiency testing as well as tadourate result reporting if basic rules of assaidation

and “post marketing” surveillance are violated.

The position of LC-MS/MS and its advantages / disathges compared to immunoassays will be
discussed on the most prominent high throughpuliagiipn examples — immunosuppressant drug
monitoring [2] and 25-OH-Vitamin D serum level assment. In addition, technical limitations and
analytical problems of LC-MS/MS instrumentation vk critically evaluated in the light of technical
development.

[1] Vogeser M, Seger C. Clin Biochem 2008;41:649-62

[2] Seger C, Vogeser M. J Lab Med 2010;34:117-128

[3] Moser C, et al. Anal Bioanal Chem 2011;400:26%5

[4] Moser C, et al. Anal Bioanal Chem. 2011 (in ps

[5] Vogeser M, Seger C. Clin Chem 2010;56:1234-44

[6] Seger C, et al. Nat Protoc 2009;4:526-34

Biomonitoring of occupational exposure to styrene
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Styrene is a commercially important chemical widebed in the manufacture of resins, polyesters, and
plastics. The highest levels of human exposuréyterse occur in occupational settings, especialijrd

the production of reinforced plastic products, whitvolve manual lay-up or spray-up operations.

The objective of this work was to study occupatloseposure to styrene in a multistage approach, in
order to integrate the following end-points studiestyrene in workplace air, mandelic and
phenylglyoxylic acids (MA + PGA) in urine, haemobio (Hb) adducts, sister-chromatid exchanges
(SCE), micronuclei (MN), DNA damage (comet assay) genotypes of polymorphic genes of some
metabolising enzymes. Seventy-five workers fronibaeflass-reinforced plastics factory and seventy-
seven unexposed controls took part in the study.

The mean air concentration of styrene in the biegthone of workers (30.4 ppm) was higher than the
threshold limit value of 20 ppm recommended byAlXGIH, and the biological exposure index adopted
by the ACGIH for exposure to styrene prior to thlexinshift (MA + PGA = 400mg/g creatinine) was
exceeded, indicating that styrene exposure forgtasip of workers was higher than recommended. The
level of Hb adducts and SCE in exposed workers wsigmr@ficantly increased as compared with controls.
The DNA damage was higher among styrene-exposekiengothan in controls. No significant differences
were observed in the MN. Concerning the effecthef genetic polymorphisms on the different exposure
and effect biomarkers studied, we observed thecteffE microsomal epoxide hydrolase activity on Hb
adducts of highly exposed individuals and on tlhelkeof SCE of exposed workers.

The present results suggest the importance ofigheil susceptibility factors in modulating genotofy,
although cautious interpretations are requiredesthe size of the study population limits the power
many of the analyses. Because the effects of tpebgnorphisms are relatively subtle, and some
important alleles are relatively rare, a much largteidy population will be necessary to evaluatgrth
effects on biomarkers, especially when gene-geegaations are considered.



Nano versus bulk toxicity: need for critical human biomarkers
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Although nanomaterials are present in biosphere sinee the beginning of Earth, nonetheless human
interventions have brought about the advent of reévevel engineered nanoparticles with peculiae si
shape and surface properties for various applicatibhese nanoparticles may interact with the imemun
components depending on their hydrophobicity, hgtilicity, chemical composition, shape and catalyti
activity. There have been limited studies on th&came of such interactions and as such there are no
specific guidelines of immunotoxicity testing foanmb-materials. It has been suggested using animal
models or cell cultures that engineered nanopestidan exacerbate the pre-existing inflammatory
condition leading to severe pathological stressever these results need to be compared with régpec
bulk material. In our study we have observed thad DHulk particles were more potent in instigatihg t
ROS generation and production of proinflammatoriokines by macrophages when compared to ZnO
nanopatrticles. On further elaboration, it was obsgéithat there was dose dependent and time dependen
increase in the uptake of bulk particles with resge nanoparticles, quite paradoxical to the earli
notion that the small size attribute of nanopagtialvould give them an upper edge to breach thelaell
boundary. A detailed mechanistic study revealed ittvdlvement of several receptor based uptake
pathways operational in macrophages, and a higbgred of bulk uptake co-related well with the
corresponding contribution of phagocytic pathwaysthem. These preliminary studies clearly warent
high degree of caution in interpreting the toxiaifynano versus bulk particles, which could be tgie
specific. To study the toxicological manifestatiomsinoparticles and their interaction with biol@gic
entities needs to be thoroughly characterized botkide and within the biological environment. Tilite
animal models have been used for conventional inmtaxicity assays, but their extrapolation to human
systems can always be debated. The lack of apptepnuman immunotoxicity biomarkers is a major
impediment in the path of epidemiological immundtdy studies in hanomaterial exposed populations.
Flow cytometry has emerged as a useful tool which fast replacing the conventional
immunotoxicological assays. It is being used fog tietection of serum immunoglobulins, multiple
cytokines, immunophenotyping and even intracellidamnaling molecules. Further, a critical use of
microarrays, protein arrays in animal models angos&d population can lead to identification of key
biomarkers which can be later employed for highodighput clinical testing with the aid of flow
cytometry.

Pathophysiological networks and new therapeutic appaches in the anemia of chronic disease
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Anaemia of chronic disease (ACD), also termed amemnia of inflammation, is the most frequent
anaemia in hospitalised patients and is found withigh frequency in subjects suffering from auto-
immune disorders, severe infections and cancer. AC&h immune-driven disease which is induced by
several cytokine-mediated pathways. First, cytakiae well as the acute phase protein hepcidin énduc
iron retention within cells of the reticuloendotlél system (RES), resulting in an iron-restricted
erythropoiesis. This effect may be further aggradaby a inflammation mediated shortening of
erythrocyte life span and stimulation of erythrogbeytosis. Second, mainly pro-inflammatory cyt@sn
directly inhibit the proliferation and differentiah of erythroid progenitor cells while at the satime
they inhibit the formation and biological activitpf the erythropoiesis-stimulating hormone
erythropoietin. In addition, several erythropoiasitsven hormones may contribute to ACD by modulgtin
the expression of hepcidin.



While anaemiaper se causes morbidity due to impaired cardiovascularfopgrance and tissue
oxygenation, the development of ACD may harbouo alsme advantages, especially when infections or
cancer underlie ACD. The retention of iron withiromocytes and macrophages results in a reduced
availability of the metal for invading pathogensigih need iron for their growth and proliferation.
Furthermore, due to the negative regulatory effeftéron on cell-mediated immune function, iron
restriction leads to strengthening of innate immuféector pathways directed against invading
pathogens. While this is an effective defence egrain infection and cancer, ACD has to be considler
as a side effect in association with auto-immumserdiers. Accordingly, while the therapeutic appiara

of iron for the treatment of ACD is risky and maguse exacerbation of the underlying disease in
infection and cancer, treatment of ACD with irorrfreumatic disease may reduce disease activityaue
its negative effects on pro-inflammatory immunehpatys, a concept which has to be proven clinigally
the future. In addition, due to our expanding kredge on the regulation of iron homeostasis and
specifically the elucidation of the complex netwarkderlying the regulation of hepcidin expression,
novel therapeutic concepts aim to modify hepcidinmfation, thereby counter-acting iron restriction i
the RES and mobilising the metal for erythropoiesis

IL28B polymorphism, IP10 and other biomarkers in paients with hepatitis C virus infection
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Chronic hepatitis C virus infection is a global hiegroblem affecting 2.2 — 3.0 % worldwide (130017
Million people) and a major cause of liver relatedrbidity and mortality. Until recently, a combiiat

of pegylated interferon alpha (IFN-a) and ribaviiias the most effective treatment strategies foordb
hepatitis C. After a treatment course of 24 to 4#&ks sustained viral response rates of 20 to 8arvbe
achieved with of pegylated IFN-a and ribavirin canation therapy. Treatment response is determined
by viral factors including genotype, viral load agdasispecies diversity as well as host factorb sisc
age, sex, ethinicity and body mass index.

Genome wide association studies on genetic fatiiatsare associated with favorable treatment respon
in patients infected with the difficult to treat NGyenotype 1 have identified polymorphisms near the
IL28B gene. IL28B is a lambda type interferon (IkKNthat activates transcription of ‘interferon
stimulated genes (ISGs)’ through a complex of EMeceptor 1 and IL10-receptor. Expression array
studies suggest in treatment naive patients sugtfest patients with favorable IL28B associated
genotypes (e.g. rs12979860 ‘CC’ genotype) have fopre-treatment hepatic ISG expression than
unfavorable genotypes. In patients with the CC ggeotreatment with pegylated interferon is thus a
stronger inductor of ISG expression and hence &edcwith higher response rates.

We studied kynurenine to tryptophan ratios (KynjTgs a surrogate parameter of indoleamine 2,3-
dioxygenase (IDO) activity. IDO is a known intedarstimulated gene and our preliminary resultsan 2
HCV infected patients shows that its activity ctates with IL28B genotype with higher Kyn/Trp in
patients with the favorable IL28B genotype ‘CC’.

In conclusion, in patients with chronic HCV infauti IL28B genotype determines regulation and
expression of interferon-stimulated genes, butdntrast to IP10 levels, which are lower in IL28 CC
patients, IDO activity might be under control offelient regulatory mechanisms. If surrogate paramset
of IDO activity are predictors of treatment outcanamd may therefore assist the selection of patient
IFN based therapies of chronic HCV is currently emidivestigation.

All authors gratefully acknowledge the funding frtora New INDIGO programme (NanoLINEN project).
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