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Message du Vice-Doyen de la Recherche 
 
 
Chers Collègues, 
Chers Amis, 
 
Bienvenue à la quatrième journée de recherche conjointe de la FBM et des 
Hospices/CHUV. L’édition 2005 de cet événement est dédiée à l’acronyme I3, 
réunissant les domaines de l'Immunité, l'Inflammation et l'Infection. 
 
I3 est l’une des huit thématiques principales développée dans notre Faculté (voir 
http://www.unil.ch/fbm) et certainement l’une de celles qui concerne le plus de 
spécialités des sciences du vivant. I3 gère les interactions entre les individus et 
les groupes. Les unicellulaires (bactéries et eucaryote) montent une immunité 
(I-1) contre leurs virus. Les virus ayant transgressé cette barrière stimulent 
l'immunité de leur cellule hôte contre d’autres virus, qui pourraient venir occuper 
la place. Les organismes pluricellulaires dédient des cellules spécialisées à la 
reconnaissance de pathogènes potentiels.  
Le système immunitaire inné, ancestral, reconnaît l’ADN, l'ARN et l'enveloppe des 
virus et des les eubactéries, sans distinction de forme. Le système immun 
adaptatif a raffiné le modèle pour reconnaître des molécules hautement 
spécifiques du "non-self", permettant une véritable excision chirurgicale d'intrus 
appartenant au monde non-apparenté (e.g. microorganismes ou greffes de 
tissus). Enfin l’immunité de masse, ou «herd immunity» symbolise l’immunité 
transmise entre individus, que ce soit au niveau materno-fœtal, ou par la 
vaccination de masse. 
 
Ce réseau d'interactions sophistiqué s'articule autour de l'inflammation (I-2), 
constituée de réseaux de communications extraordinairement précis et 
organisés. Les cascades de signalisation intracellulaires détectent les molécules 
cibles par des récepteurs de surfaces, et transmettent l'information d'activation 
ou de modulation de la réponse immune par le biais de médiateurs chimiques 
soit ancrés à leur surface, soit sécrétés dans l'environnement.  
Bien que souvent considérée comme délétère, l'inflammation est essentiellement 
salutaire. Elle recrute les principaux acteurs des défenses contre l'infection. 
 
L'agent infectieux (I-3), qui est le centre d'intérêt originel du montage 
immunitaire, a démontré depuis 1 milliard d'années sa capacité illimitée de 
déjouer les défenses de l'hôte. Le paradigme étant de s'installer à l'intérieur 
même de la cellule, voire au sein de ses propres chromosomes (e.g. virus 
bactériophages et rétrovirus). Paradoxalement, ce dernier mécanisme est un 
moteur essentiel de l'évolution des génomes, et donc des espèces. 
 
Je vous invite à entendre ce monde fascinant, sans limites de spécialités, 
expliqué par les meilleurs orateurs mondiaux et les jeunes chercheurs de notre 
faculté. 
 
 

Prof. Philippe Moreillon 
Vice Doyen de la Recherche 
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CENTRE HOSPITALIER UNIVERSITAIRE VAUDOIS 

 

 

 
CHUV RESEARCH DAY 

 

Thursday, January 27, 2005 
 

Immunity, Inflammation & Infection 
 

 
FINAL PROGRAMME 

 
 08:30 Presentation of the 2005 Research Day  
    
 08:45 Keynote speaker 1 Professor David Heymann 

World Health organization, Geneva 
Communicable Diseases 
“From smallpox and polio to SARS and Avian 
Influenza: dilemmas in public Health” 

    
 09:30 Coffee & Posters  & Press Conference 

    
 10:30 4 FMB-CHUV short talks  
    
 11:30 Keynote speaker 2 Professor Richard Ulevitch 

The Scripps Research Institute,  
Department of Immunology, La Jolla, CA 
“The many faces of innate immunity” 

    
 12:15 Lunch, Coffee & Posters  

    
 13:30 Keynote speaker 3 Professor Alexander So 

Service of Rheumatology CHUV-Lausanne 
“Rheumatoid arthritis - inflammation beyond the T-
cell” 

    
 14:15 4 FBM-CHUV short talks  
    
 15:15 Coffee & Posters  
    
 17:15 Keynote speaker 4 Professor Jay Fishman 

Massachusetts General Hospital 
Infectious Diseases  
“Infections in Transplantation: Biology 
and Medicine” 

    
 18:00 Poster Prizes Ceremony  
    
 18:15 Apéritif & Buffet  

 

ATTENDANCE IS FREE - NO REGISTRATION IS NECESSARY 
 
 

   

NOTE: Posters will be displayed from  
Wednesday January, 26st  afternoon to Friday January, 28th early morning. 
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CENTRE HOSPITALIER UNIVERSITAIRE VAUDOIS 

 
 
 
 

FBM-CHUV Talks 

 

Schedule 
 

Names & emails 
 

Titles 
Morning 
 
10h30 - 10h45 

 
Alexandre Harari 
Alexandre.Harari@chuv.hospvd.ch 
 

 
Effect of virus persistence, antigen 
exposure and levels on memory CD4 
T cell responses 
 

 
10h45 – 11h00 

 
Daniel Speiser 
Daniel.Speiser@hospvd.ch 

 
Vaccination with CPG 7909 and 
Melan-A peptide: Timely, strong and 
repeated augmentation of 
circulating peptide specific CD8+ T 
cells in melanoma patients 
 

 
11h00 – 11h15 

 
Fabio Martinon 
Fabio.Martinon@unil.ch 

 
Identification of Bacterial Muramyl 
Dipeptide as Activator of the NALP3 
Inflammasome. 
 

 
11h – 11h30 

 
Pascal Renner   
Pascal.renner@chuv.ch
 

 
Macrophage migration Inhibitory 
Factor (MIF) Gene Polymorphisms 
and Susceptibility to Meningococcal 
Sepsis 
 

Afternoon 
14h15 – 14h30  

Quynh-Giao Steiner  
Quynh-Giao.Steiner@unil.ch 

 
Transgenic mouse model of human 
histiocytosis : Dramatic 
accumulation of dendritic cells 
 

 
14h30 – 14h45 

 
Corinne Loeuillet  
Corinne.Loeuillet@hospvd.ch 

 
Pharmacogenetics: whole genome 
scans using immortalized B cells 
from CEPH multigeneration families 

 
14h45 – 15h00 

 
José Entenza 
Jose.Entenza@chuv.ch

 
Therapeutic Effects of Bacteriophage 
Cpl-1 Lysin Against Streptococcus 
pneumoniae Endocarditis in Rats 
 

 
15h00 - 15h15 

 
Donatella Ciuffreda 
Donatella.Ciuffreda@hospvd.ch  

 
Defective HCV specific T cell 
response in liver transplanted 
recipients 
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Environnement humain-EHU-000 
 
Performance comparison of the new Kodak Hyper-Speed G medical 
film with the T-MAT G/RA film and a Computed Radiography system 
Monnin Pascal 1 , Lepori Domenico 2 , Guterriez Daniel 1 , Verdun Francis R. 1 
1: Institut Universitaire de Radiophysique Appliquée, DUMSC 
2: Service de radiodiagnostic et radiologie interventionnelle, CHUV 
 
 
Purpose: The new Hyper Speed G film was recently introduced by Kodak. This system possesses an 
improved contrast, a wider dynamical range and is twice as much sensitive than standard radiographic 
films. A comparison of the NEQ and DQE parameters with the current high contrasted Kodak T-MAT 
G/RA film and a Kodak CR 9000 GP phosphor plate was realized. 
 
Material and Methods: The characterization of the screen-film and digital systems were performed at 
three beam qualities according to the IEC 62220-1 standard.  The NEQ and DQE were then 
calculated. 
 
Results: The new Hyper Speed G film provides a higher contrast for optical densities above 1.3 and 
has a sensitivity respectively twice and three times higher than the T-MAT G/RA film and GP plate (as 
used in routine in our centre). In spite of a higher quantum and film noise contributions, the real 
improvement in sensitivity and spatial resolution contribute to a higher quantum efficiency (DQE) in the 
high frequency range. 
 
Conclusion: Screen-film systems keep a high potential of image quality over a large x-ray energy 
range. The new film appears to be superior than the current T-MAT G/RA film and the CR system in 
terms of resolution and DQE. 
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Environnement humain-EHU-001 
 
A strategy to qualify the performance of radiographic monitors 
Gutierrez Daniel 1 , Monnin Pascal 1 , Valley Jean-François 1 , Verdun Francis R. 1 
1: Institut Universitaire de Radiophysique Appliquée, DUMSC 
 
Purpose: To present a strategy to qualify the performance of monitors used in radiology.  Several 
international recommendations have been published in the last few years concerning the requirements 
of monitors to be used in the framework of diagnostic radiology.  This paper will illustrate the way to 
qualify subjectively and objectively monitors in order to verify their adequacy to be used by 
radiologists. 
 
Material and Methods: A Siemens (SMM-21140P) medical monitor, allowing the display of 
1280x1600 pixels with 256 gray levels (8 bits) from a 1024 gray level palette (10 bits) was tested using 
the American Association of Physicists in Medicine (AAPM) Task Group 18 image test patterns.  The 
results are compared with the data obtained when assessing typical computer desktop systems 
(graphic card – screen). 
 
Results: For most of the tests, the medical imaging system investigated has performed according to a 
2ndclass monitor, but in some cases it was able to perform as 1st class monitor. According to AAPM 
this monitor can be used for diagnostic purpose for general radiology, but has some limitations when 
dealing with mammography.  None of computer desktop systems did pass all the tests. The best 
example, and the most important one, is the luminance test where the observed relative contrast in the 
medical imaging system is in the ±20% tolerance (2nd class) whereas the computer desktop systems 
differ from more than 75%. 
 
Conclusion: The methodology presented allows to assess the adequacy of medical display systems 
in radiology.  These measurements should be performed at the acceptance of the monitors as well as 
for controlling their stability.   
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Environnement humain-EHU-002 
 
Marital Adjustment and Integration of the Infertility Diagnosis 
Marclay Laetitia 1 , Darwiche Joëlle 1 , Germond Marc 2 , Guex Patrice 3 
1: Service de Psychiatrie de Liaison 
2: Unité de Médecine de la Reproduction 
3: Département de Psychiatrie/CHUV 
 
Introduction  
Our aim is to measure the couples’ capacity to integrate their diagnosis of infertility. The 
observations are made before the In Vitro Fertilization (IVF) treatment, during the pregnancy 
and during the postnatal period. 
We present our first results: the correlation between the couples’ capacity to integrate the 
diagnosis of infertility and their marital adjustment. We know from the literature that assisted 
reproductive techniques (ART) and their hazards (hopes, failures, disappointment, etc.) have 
negative consequences on the couple’s relationship. Furthermore, the quality of the couple’s 
relationship is an important factor for the well-being of the couple during ART treatments.  
 
Material and methods 
IVF couples are recruited within the fertility unit of a university hospital. Three research 
sessions are organized: (T1) a first encounter with the couples before the IVF treatment; (T2) 
during pregnancy;  (T3) when the baby is 9 months old. At each stage, the couples participate 
in a semi-structured interview (« Reaction to Infertility Interview »), about their emotional 
reactions concerning the diagnosis of infertility.  

In this poster, we present the results at T1. The coding of the “Reaction to Infertility 
Interview” allows us to classify the couples according to their level of integration of their 
infertility diagnosis. The marital adjustment is measured at T1 with two questionnaires 
(« Dyadic Adjustment Scale », Spanier 1976; distribution of domestic tasks in the couple, 
“Who Does What ?”, Cowan & Cowan, 1988). The social desirability is measured with the 
brief version (Frenette, Valois, Lussier, Sabourin, & Villeneuve, 2000) of the "Balanced 
Inventory Desirable Responding" (BIDR, Paulhus, 1984 )  

Results 
The preliminary results (N = 8 couples) obtained at T1 do not confirm our hypothesis that the 
capacity of couples to integrate the infertility diagnosis is correlated with the quality of the 
marital adjustment. We speculate that at T1, before the beginning of the IVF treatment, the 
couples want to give an idealized image of their couple relationship, independently of the 
resolution/lack of resolution of their infertility diagnosis.  
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Environnement humain-EHU-003 
 
Détection du dopage par transfusion homologue 
Giraud Sylvain 1 , Robinson Neil 1 , Saugy Martial 1 , Spertini Olivier 2 , Patrice 
Mangin 3 
1: Laboratoire suisse d'Analyse du Dopage, Institut Universitaire de Médecine Légale 
2: Département d'Hématologie 
3: Institut Universitaire de Médecine Légale 
 
Les transfusions sanguines sont connues pour augmenter les performances 
physique grâce à une augmentation de la masse des globules rouges, permettant un 
accroissement des capacités de transport de l'oxygène par le sang. Un effet 
similaire, du point de vue physiologique, peut être obtenu via un traitement avec de 
l'érythopoïétine recombinante (rh-EPO).  Avec l'introduction, en 2001, d'une méthode 
anti-dopage permettant la détection directe de la rh-EPO dans l'urine, le dopage par 
des transfusions sanguines a regagné de l'intérêt. Nous décrivons ici une méthode 
sensible – basée sur la cytomètrie de flux - permettant de détecter de manière 
spécifique les transfusions sanguines homologues. 

Blood transfusion significantly improves physical performances, due to increased red 
blood cell mass and therefore augmented oxygen transport capacity. A similar 
physiological effect can be obtained via treatment with recombinant erythropoietin 
(rh-EPO). With the introduction in 2001 of a method for direct detection of rh-EPO in 
urine, transfusion doping practices have regained interest. Here we describe a 
sensitive method for the unequivocal detection of homologous blood transfusion. 
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Environnement humain-EHU-004 
 
Assessment of bioaersols and inhalable dust exposure in Swiss 
sawmills 
Oppliger Anne 1 , Rusca Sophie 2 , Charrière Nicole 2 , Vu Duc Trinh 2 , Droz Pierre-
Olivier 2 
1: Institut de santé au travail, Lausanne 
2: Institut de santé au travail 
 
Assessment of wood workers’ exposure to airborne cultivable bacteria, fungi, inhalable 
endotoxins and inhalable organic dust was performed at 12 sawmills that process mainly 
coniferous wood species. We sampled in each plant at four or five different work sites 
(debarking, sawing, sorting, planing and sawing cockpit,) and evaluated the efficiency of 
sampling devices (impinger or filter) for determining endotoxins levels. Results show that 
fungi are present in very high concentrations (up to 35’000 CFU/m3) in all sawmills. We also 
find that there is more bioaerosols at the sorting work site (mean ± SD :7723 ± 9919 CFU/m3 
for total bacteria, 614 ± 902 CFU/m3 for gram negative, 19438 ± 14246 CFU/m3 for fungi, 7.0 
± 9.0 EU/m3 for endotoxin and 2.9 ± 4.8 g/m3 for dust) than at the sawing station (mean ± SD 
:1938 ± 2478 CFU/m3 for total bacteria, 141 ± 206 CFU/m3 for gram negative, 12207 ± 
10008 CFU/m3 for fungi, 2.1 ± 1.9 EU/m3 for endotoxin and 0.75 ± 0.49 mg/m3 for dust). At 
the same time, the species composition and concentration of airborne gram-negative bacteria 
were studied. Penicillinium sp were the predominant fungi, Bacillus sp and family of 
Pseudomonadacea were the predominant gram positive and gram negative bacteria 
encountered. 
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Environnement humain-EHU-005 
 
Influence of seasons and sampling strategy on assessment of 
bioaerosols in sewage treatment plants in Switzerland 
Oppliger Anne 1 , Hilfiker Silvia 2 , Vu Duc Trinh 1 
1: Institut de santé au travail, Lausanne 
2: Abteilung für Arbeits- und Umweltmedizin (Institut für Sozial- und Präventivmedizin und 
medizinische Poliklinik) 
 
Assessment of sewage workers’ exposure to airborne cultivable bacteria, fungi and inhaled 
endotoxins was performed at 11 sewage treatment plants. We sampled in each plant in the 
enclosed and unenclosed treatment area and evaluated the influence of seasons (summer and 
winter) on bioaerosol levels.  
We also measured personal exposure to endotoxins for workers during special operation 
where a higher risk of bioaerosol inhalation was assumed. Results show that only fungi are 
present in significantly higher concentrations in summer than in winter (2331 ± 858 vs. 329 ± 
95 CFU/m3). We also found that there is significantly more bacteria in the enclosed area, near 
the particle grids for incoming water, than in the unenclosed area near the aeration basins 
(9455 ± 2661 vs. 2435 ± 985 CFU/m3 in summer and 11081 ± 2299 vs. 2002 ± 839 CFU/m3 
in winter). All bioaerosols were frequently over the recommended values of occupational 
exposure.  
Workers carrying out special tasks such as cleaning tanks were exposed to very high levels of 
endotoxins (up to 500 EU/m3) compared to routine work. The species composition and 
concentration of airborne gram-negative bacteria were also studied. A broad spectrum of 
different species within the Pseudomonadaceae and the Enterobacteriaceae were predominant 
in nearly all plants investigated. 
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Environnement humain-EHU-006 
 
Comparison of the prevalence of smoking, alcohol drinking and marihuana 
use in respondents and non-respondents to a school-based survey 
Bovet Pascal 1 , Viswanathan Bharathi 2 , Faeh David 1 , Warren Wick 3 
1: University Institute of Social and Preventive Medicine, Lausanne, Switzerland 
2: Ministry of Health, Victoria, Seychelles 
3: Centers of Disease Control, Atlanta, USA 
 
 
Objective: To compare the prevalence of selected risk behaviors between respondents and 
non-respondents to a survey of school children. 
Study design: Population-based survey using an anonymous self-administered questionnaire 
(Global Youth Tobacco Survey). 
Setting and subjects: Representative sample of all school children from 4 grades of 
secondary school in Seychelles. 
Results: 121 (9%) of 1527 eligible students, age 11-16, were not present at school on the 
survey day but 105 of them (“non-respondents”) could be traced and completed the 
questionnaire over the next weeks. Non-respondents smoked a cigarette on ≥1 day in the past 
30 days, drank on ≥1 day in the past 30 days and consumed marihuana at least once in the 
past year more often than respondents (respectively 48.6% vs. 25.2%; 62.9% vs. 48.5%; 
18.3% vs. 14.5%; all P<0.001). Inclusion of data from the non-respondents resulted in a 
relative increase of the prevalence of the considered behaviors by 3% to 8% in the total 
population (respondents and non-respondents). 
Conclusion: Despite of a high participation rate, prevalence estimates for smoking, drinking 
and marihuana use can differ substantially in adolescents when data from non-respondents to 
a survey are considered. 
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Environnement humain-EHU-007 
 
Evaluation and lessons from the Swiss mammography screening 
programme 
Bulliard Jean-Luc 1 , De Landtsheer Jean-Pierre 2 , Levi Fabio 3 
1: Unité d'épidémiologie du cancer (UEC), IUMSP, Lausanne 
2: Fondation pour le dépistage du cancer du sein, Lausanne 
3: Registre vaudois des tumeurs et UEC, IUMSP, Lausanne 
 
BACKGROUND:  The Swiss breast cancer screening pilot programme was conducted in 3 
districts of the canton of Vaud (October 1993 to January 1999). Women aged 50 to 69 were 
invited by mail every two years for a free of charge screening mammography (double view, 
multiple reading). This first ever organised cancer screening programme in Switzerland 
showed the feasibility and acceptability of this kind of public health intervention in the liberal 
Swiss healthcare system, which was the main objective of the pilot programme. This 
screening programme was extended to the whole canton in 1999, and has contributed to the 
gradual implementation of similar programmes in other cantons. 
 
OBJECTIVE:  To appraise the use, the quality and the effectiveness of the Swiss screening 
pilot programme. 
 
METHOD:  About 15,000 women (aged 50-69) were enrolled. Logistic regression analyses 
were performed separately to identify determinants of reattendance (repeated attendance) and 
of non-attendance. The quality and the effectiveness of this screening programme were 
assessed and compared with European recommendations (standard indicators). 
 
RESULTS:  Some 55% of the target population was screened at least once and the 
reattendance rate was 80%. Women most likely to reattend were urban, Swiss residents with a 
true-negative first-round screening result. The more intensive the initial recruitment efforts, the 
lesser were the odds of reattendance. Mammography screening prior to screening enrolment 
and having a gynaecologist, a female and a younger doctor as a referring physician increased 
reattendance.  
Sociodemographic factors had different influences on initial and repeated non-attendance. 
Being single, aged 65 or over, living farther from the screening centre and the type of 
invitation's reply strongly predicted next round non-attendance. Programme quality and 
performance indicators were, overall, in line with European Guidelines. They were more 
favourable among 60-69 than 50-59 year-olds and improved over time. 

 
CONCLUSION:  Overall, performance indicators in this Swiss pilot programme met quality 
requirements. This study contributed to the understanding of possible influential factors for 
non-attendance and showed that mammography screening attendance is not only influenced by 
women-related factors but also by structural factors. The important role of the referring 
physician in screening attendance was confirmed. Ways to improve screening use, quality and 
effectiveness were devised and taken into account in the generalisation of the programme. 
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Environnement humain-EHU-008 
 
Association between maternal smoking and low birth weight in 
Switzerland: the EDEN study 
Chiolero Arnaud 1 , Bovet Pascal 1 , Paccaud Fred 1 
1: Institut universitaire de médecine sociale et préventive, Lausanne 
 
Purpose: To examine the association between maternal smoking during pregnancy and low birth 
weight (LBW), small for gestational age birth weight (SGA) and preterm birth in a population-based 
sample of neonates in Switzerland, and to quantify the fractions of these outcomes attributable to 
smoking in the population. 
 
Methods: Data were gathered for all births in the canton of Vaud (Switzerland) over a 12 month 
period in 1993-1994. LBW was defined as a birth weight <2500 g, SGA as a birth weight <10th 

percentile for gestational age, and preterm birth as a birth occurring at a gestational age <37 weeks. 
Maternal smoking during pregnancy was recorded. 
 
Results: Of a total of 6’284 singleton births, 303 (4.8%) were LBW, 752 (12.0%) SGA and 289 
(4.6%) preterm. 19.1% of the mothers reported smoking during their pregnancy. Mean birth weight 
was 197 g (95% confidence interval: 179-215) lower in smokers than non-smokers (P<0.001). A 
graded relation was found between the number of cigarettes smoked and LBW, SGA and preterm 
birth. Comparing smokers to non-smokers, the odds ratios were 2.8 (2.1-3.9) for LBW, 2.1 (1.7-2.5) 
for SGA and 1.5 (1.1-2.0) for preterm birth, independently of maternal age, parity, occupation of the 
parents, and sex and nationality of the neonates. The corresponding population attributable fractions 
were 24.4% (19.4%-28.0%) for LBW, 15.8% (12.9%-18.3%) for SGA and 9.3% (3.1%-13.9%) for 
preterm birth. 
 
Conclusion: Maternal smoking during pregnancy was associated strongly with LBW, SGA and 
preterm birth. Up to 20% of these perinatal outcomes could be prevented in Switzerland if maternal 
smoking was avoided. 
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Environnement humain-EHU-009 
 
IMPACT OF CLINICAL PRACTICE GUIDELINES ON PRIORISATION 
FOR INTENSIVE CARE BEDS ALLOCATION IN HIGH RISK ACUTE 
CORONARY SYNDROME PATIENTS: DOES AGE PLAY A ROLE? 
Wasserfallen Jean-Blaise 1 , Pinget Christophe 1 , Berger Alexandre 2 , Eckert 
Philippe 3 , Stauffer Jean-Christophe2 , Schaller Marie-Denise3 , Yersin Bertrand 4 
1: Direction Médicale 
2: Service de Cardiologie 
3: Service des Soins Intensifs de Médecine 
4: Centre Interdisciplinaire des Urgences 
 
Objective: Clinical practice guidelines (CPG) recommend that patients identified as high-risk 
acute coronary syndrome (ACS) be admitted to intensive care units (ICU), but bed shortage 
due to limited resources imposes implicit rationing in every day practice. We wanted to 
assess which patient’s characteristics played a role in priorising access of patients identified 
as high-risk ACS to our medical ICU, and whether they were altered by introducing CPG  
explicitly stating ICU admission criteria. 
 
Patients and methods:  All consecutive patients with ACS evaluated in the emergency ward 
over the 2 three-month periods before and after CPG implementation were prospectively 
assessed. High-risk patients were defined as retrosternal pain of prolonged duration with 
ECG modifications and/or positive troponin blood level). The impact of demographic and 
clinical characteristics (age, gender, cardiovascular risk factors, clinical parameters upon 
admission) on hospitalisation of high risk patients in ICU was studied by logistic regression. 
 
Results: Before and after CPG implementation, 328 and 364 patients, respectively, were 
assessed for suspicion of ACS. Their clinical characteristics were similar. Before CPG 
implementation, 82 patients (25%) were classified as high-risk patients, but only 36 of them 
(43.9%) were admitted to ICU. Male gender (B=1.113, p=0.034), hypercholesterolemia 
(B=1.072, p=0.042), and history of cardiovascular event (B=1.511, p=0.028) significantly 
increased the likelihood of ICU admission, while history of hypertension (B=-1.116, p=0.043) 
significantly decreased it. After CPG implementation, 91 patients (25%) were classified as 
high-risk patients, but only 35 of them (38.5%) were admitted to ICU. Hypercholesterolemia 
(B=1.600, p=0.003) again significantly increased the likelihood of ICU admission, as well as 
positive family history (B=1.807, p=0.046, and elevated diastolic pressure upon admission 
(B=0.053, p=0.004), while history of hypertension (B=-1.032, p=0.058) tended again to 
decreased it. Age did not play a significant role in both periods. 
 
Conclusion: In our institution, priorisation of access to ICU for high risk ACS patients is not 
age-dependent, but focused on cardiovascular risk factor profile. CPG implementation 
explicitly stating ICU admission criteria had no impact on this process. 
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Environnement humain-EHU-010 
 
CHANGE IN PAYMENT SYSTEM FOR PHARMACISTS CANCELS THE 
SAVINGS ASSOCIATED WITH GENERIC DRUGS PRESCRIBING 
Wasserfallen Jean-Blaise 1 , Shimia Shahram 2 , Biollaz Jérôme 3 , Pannatier André 4 
1: Direction Médicale 
2: IEMS 
3: Service de Pharmacologie Clinique 
4: Service de Pharmacie 
 
INTRODUCTION: Generic drug prescribing in Switzerland is modest (12% of 
packages and 5.1% of costs in 2001) although encouraged by a law enacted in 2002. 
The same year, a new pricing system for drugs has also been implemented for cost 
saving reasons. The impact of these two measures on prescription cost is unknown. 

METHODS: The impact of a systematic generic substitution and of the new pricing 
system (prescription tax of €2.8 per line of prescription and file tax of €4.9 per 3 
month period replacing an average margin of 30%) on prescription cost was carried 
out on the basis of prescriptions delivered in January 1999 for outpatient care by our 
hospital physicians. The file tax was used as a sensitivity analysis. Results were 
compared between the two periods and by ATC class. 

RESULTS: A total of 3’099 prescriptions, representing 5’514 drugs, were delivered in 
one month, of which 335 (6%) were excluded (not available in 2002 or magistral 
preparations). Forced generic prescription would have led to savings amounting to 
4.2% of global costs. With the new drug pricing structure, total prescription cost 
would have amounted to an increase of 1.1% (if only prescription tax was included), 
to 8.1% (if both prescription and filing tax were applied in full). 

CONCLUSIONS: Savings potential by forced generic drug prescription is weak (4 to 
5%). The new drug pricing system led to an increase in cost, not compensated by 
generic substitution. In this specific setting, the expected savings of the new system 
were not observed. 
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Environnement humain-EHU-011 
 
Patterns of unhealthy behaviors and obesity according to smoking 
status in a general adult population – the Swiss Health Survey 2002 
Chiolero Arnaud 1 , Wietlisbach Vincent 2 , Ruffieux Christiane 2 , Paccaud Fred 2 , 
Cornuz Jacques 2 
1: Institut universitaire de médecine sociale et préventive (IUMSP), Lausanne 
 
Purpose: To examine patterns of unhealthy behaviours and prevalence of obesity 
according to smoking status in the Swiss adult population. 
 
Setting: Swiss Health Survey 2002. 
 
Participants: 18’617 persons 15 years old or more [8’111 males(M), 10,506 
females(F)].  
Methods: Cigarette smoking was categorised as light (1-9 cig/day), moderate (10-19 
cig/day) or heavy (≥20 cig/day). The following self-reported unhealthy behaviours 
were considered: low physical activity (defined as no vigorous physical activity during 
leisure time), low fruit intake (defined as no daily fruit intake), and high alcohol 
consumption (defined as >20 g/day for females and >40 g/day for males). Obesity 
was defined as body mass index ≥ 30 kg/m2.  
 
Results: For both sexes, the prevalence rates of low physical activity, low fruit intake 
and high alcohol consumption were the lowest in non-smokers and ex-smokers and, 
among smokers, increased steadily across categories of cigarettes smoking. For 
heavy-smokers compared to non-smokers, the OR for low physical activity, adjusted 
for age, were 2.5 (95%CI: 2.1-2.9) in males and 2.0 (1.7-2.4) in females. For low fruit 
intake, the corresponding OR were 2.1 (1.8-2.4) in males and 2.5 (2.1-2.9) in 
females. For high alcohol consumption, the corresponding OR were 3.7 (2.9-4.7) in 
males and 3.1 (2.4-4.1) in females. Co-occurrence of 2 or more unhealthy behaviours 
was more frequent among smokers (23%M/17%F) than among non-smokers 
(12%M/10%F) or ex-smokers (15%M/10%F). Obesity was the most frequent among 
ex-smokers. However, among males smokers, obesity increased steadily across 
categories of cigarettes smoking. For heavy-smokers compared to non-smokers, the 
OR for obesity, adjusted for age, were 1.6 (1.2-2.0) in males and 1.1 (0.9-1.5) in 
females. 
 
Conclusions: Smoking was associated with unhealthy behaviours (in both sexes) 
and with obesity (in men) in a dose-dependent relationship. Counselling and 
intervention toward smokers should consider these clustering of unhealthy 
behaviours. 
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Exposure in Dental Radiology: A Comparison Between Intra-oral, 
Panoramic and Tomographic Examinations 
Baechler S. 1 , Monnin P. 1 , Aroua A. 1 , Valley J.F. 1 , Perrier M 2 , Trueb P 3 ,  
Verdun F.R. 1 
1: University Institute of Applied Radiation Physics, Grand-Pré 1, CH-1007 Lausanne, Switzerland 
2: University Dental General Hospital of Lausanne, CH-1011 Lausanne, Switzerland 
3: Swiss Federal Office of Public Health, CH-3003 Bern, Switzerland 
 
The purpose of this study is to compare doses delivered to the patients when dealing 
with intra-oral, panoramic and CT dental examinations. The technology progress will 
be discussed from a dose and an image quality point of view. DAP values were 
measured for two intra-oral systems using speed D and E/F dental films, and a digital 
system in two different acquisition modes. DWP and DAP were measured on three 
panoramic systems of various generations of units. Finally, CTDIw and DLP were 
measured using a standard CT (Dentascan) and a new tomographic system 
(NewTom) in order to assess the dose delivered when planning dental implants. 
 
The use of an E/F system instead of the D system allowed to reduce the DAP by a 
factor of 2 (respectively 56 and 24 mGy⋅cm2) without significant loss of image quality. 
A further dose reduction by a factor of four was possible with digital systems but with 
a significant loss of spatial resolution. The DAP measured on OPG systems showed 
that the oldest system (20 years old) delivered a higher dose than a more recent 
system (respectively 0.2 and 0.07 Gy⋅cm2). Finally, DLP values of 224 mGy⋅cm and 
55 mGy⋅cm were obtained with respectively the standard CT acquisition and a new 
tomographic system designed specifically for dental radiology. The introduction of 
digital detectors has a significant potential in dose reduction. Nevertheless, this will 
impose to use intra-oral units that handle short exposure times. The new tomographic 
technology enables to reduce the dose delivered to the patient by a factor of 4 when 
compared with Dentascan. 
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Qualité de l’air intérieur suite à une interdiction générale de fumer  
C.K. Huynh1, T. Farinelli et 2  T. Vu Duc1  

1. Institut universitaire romand de Santé au Travail (IST) - 19 rue du Bugnon – CH-1005 Lausanne 
2. Université de Genève, Antenne Santé, 4 rue de Candolle – CH-1211 Genève 

Introduction 
L’université de Genève a pris la décision d’interdiction de fumer à l’intérieur du bâtiment Unimail, de construction 
récente. Outre les mesures d’information et d’accompagnement, une campagne d’évaluation de la qualité de l’air 
et d’exposition des occupants, est conduite avant et après l’interdiction. Il s’agit autant d’un problème d’exposition 
professionnelle pour les travailleurs non fumeurs que d’un problème de santé publique. Les niveaux de 
concentration des fumées de cigarettes sont déterminés au moyen d’indicateurs de la fumée. Ce travail présente 
l’état de la situation.  
Objectifs 
a) Etablir les niveaux de concentration de fumée de tabac et de nicotine dans le bâtiment UNIMail à plusieurs 

emplacements pendant un ou plusieurs jours en situation réelle, en fonction des cours et des pauses. 
b) Enregistrement en continu de niveaux de concentration de poussière et de substances chimiques 

cancérigènes dans la fumée. 
c) Evaluation de l’exposition au fumage passif de tabac des personnes non-fumeuses se trouvant à 

l’intérieur de ce bâtiment. 
Expériences 
Prélèvements d’air à plusieurs emplacements dans le bâtiment et plusieurs points de prélèvement par poste. 
Pour la poussière inhalable, le prélèvement s’effectue par pompage d’air à travers des cassettes Millipore en 
polystyrène de type « Closed face » contenant des filtres en fibre de verre (∅37 mm, GF/B, Whatman, Merck, 
Genève) préalablement conditionnés et pesés  dans une enceinte à humidité constante (55% d’humidité relative 
et à 20°C). Après le prélèvement, les filtres sont de nouveau re-conditionnés avant la pesée. Le débit de 
prélèvement est fixé à 10 l/min pour la poussière inhalable. Le débit a été contrôlé au début et à la fin du 
prélèvement qui dure environ 6-8 heures. Toutes les variations de débit ainsi mesurées ne dépassent pas 10% 
du débit moyen. L’analyse de condensat est basée sur la méthode standardisée (Centre de Coopération pour les 
Recherches Scientifiques Relatives au Tabac, CORESTA, no 10, 1969-1 1968). Il consiste à extraire toute 
matière organique prélevé sur les filtres en fibre de verre par MeOH, puis mesurer l’absorbant total de l’extrait à la 
longueur d’onde de 447 nm. La nicotine a été prélevée au moyen de cartouches contenant du XAD-4 (SKC Inc, 
USA, Ref. 226-93) au débit fixé de 0.5 l/min. La méthode analytique utilisée pour la détermination de la nicotine 
est basée sur la norme internationale ISO 11454, « Tabac et produits du tabac – Dosage de la nicotine gazeuse 
dans l’air – Méthode par chromatographie en phase gazeuse », ISO, Genève, 1997. 

Résultats 
A titre d’indication dans ce résumé, nous nous bornons à présenter dans le Tableau 1, les résultats en termes 
de poussières et de nicotine considérés comme marqueurs de la fumée de cigarettes, avant et après 
l’interdiction générale de fumer à l’intérieur de l’édifice. Tableau 1 : 

Air à l’intérieur du bâtiment Unimail 
Moyenne (domaine) unité 

Constituant Air extérieur 
(N=2) 

Avant (N=9) Après (N=14) 
Poussière totale 0.022 mg/m3  0.32  (0.081-1)  mg/m3  0.12  (0.04-0.16)  mg/m3

Condensat 0.007 mg/m3  0.096  (0.037-0.224)  mg/m3  0.057 (0.03-0.1)  mg/m3

Nicotine ND  5.53  (1.5-17.9)  µg/m3  0.53  (ND-1.7)  µg/m3

ND : non détecté ou en dessous de la limite de détection de la méthode 

Conclusion 
La présente investigation a permis d’évaluer le niveau de pollution de l’air intérieur du bâtiment UNIMail par la 
fumée de cigarettes. Avant l’interdiction de fumer, le niveau des concentrations de poussière est plus élevé, 
moyenne de la journée 0.32 mg/m3, avec des pics de plus de 1 mg/m3, comparé aux valeurs de l’air extérieur 
entre 0.022 et 0.03 mg/m3. Le niveau de nicotine est nettement plus important (moyenne 5.53 µg/m3 , domaine 
1.5 à 17.9 µg/m3 ). Ceci confirme que la pollution intérieure observée est la fumée de cigarettes pour origine. 
 
Une fois que l’interdiction de fumer à l’intérieur du bâtiment est appliquée (depuis le 18 octobre 2004), on 
constate une nette amélioration en termes de concentrations de polluants. Pour la poussière, la concentration a 
chuté de 3 fois (moyenne : 0.13 mg/m3, domaine : 0.04 à 0.16 mg/m3 et celle de la nicotine de 10 fois 
(moyenne : 0.53 µg/m3, domaine : 0 à 1.69 µg/m3) par rapport à celle trouvée avant l’interdiction de fumer. 
 
En conclusion l’interdiction de fumer dans les bâtiments publiques permet une amélioration notable de la qualité 
de l’air intérieur et contribue de manière irréfutable à l’effort de prévention et de promotion de la santé publique 
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Genetic identification of urine samples used for doping control 
 
N. Dimo-Simonin1, V. Castella1, N. Robinson2, M. Saugy2, C. Brandt-Casadevall1 and 
P. Mangin1,2

Institut universitaire de médecine légale, rue du Bugnon 21, Lausanne, Switzerland 
1laboratoire de génétique forensique 
2laboratoire d'analyses du dopage 
 
Urine samples are often used for toxicological or doping control analysis. In some 
contentious situations, the origin of positive samples has to be ascertained to prove 
that no manipulations or switching occurred. Genetic profiling is a powerful tool that 
may enable to formally identify these samples. Nevertheless, urine flasks are 
generally stored at 4°C, which is detrimental for the DNA they contain.  
The aim of this study was to evaluate the potential to recover nuclear or 
mitochondrial DNA (mtDNA) profiles from 20 urine samples over a 4 months period. 
Complete SGM Plus profiles (10 autosomal loci and one sex marker) were obtained 
for 90% of the samples stored 6 days at 4°C. After 2 and 4 months at this 
temperature, this rate dropped to 33 % and 14 %, respectively. After the longest 
period, partial nuclear profiles (> or = to 4 autosomal loci) were recovered for 48% of 
the samples. 
Even with this limited genetic information, putative donors could be identified with an 
acceptable statistical power (minimum likelihood ratio (LR) of 4’125). For the mtDNA 
marker, all the samples considered allowed to obtain reliable typing of the HVR I and 
HVR II, even after the longest storage period. Because the mtDNA data base used 
for the calculations was small sized, concomitant statistical power was relatively low 
(43 ≤ LR ≤ 435). These observations demonstrated that the vast majority of the 20 
urine samples could be reasonably identified with a combination of nuclear and 
mtDNA markers, even after 4 months. Comparisons of two DNA extraction protocols 
to recover DNA from urine samples and some nuclear profiles are presented in the 
poster. 
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Gènes et environnement-GEN-000 
 
The CTCF-T protein-scaffold directs de novo DNA-methylation on H19 
ICR 
Jelinic Petar 1 , Shaw Phillip 1 
1: Intstitute of Pathology 
 
The methylation status of imprinting control regions (ICRs) is set during gametogenesis, 
resulting in either maternal or paternal expression. The mechanism by which sequence-
specific DNA methylation is de novo established in the germ-line, however, is not well 
understood. Our Laboratory identified a novel 11-zinc-finger protein CTCF-T (also known as 
BORIS) that is uniquely expressed in the male germ-line and is highly homologous within its 
zinc-finger region with CTCF, a well characterised 11-zinc-finger protein that regulates the 
expression of some imprinted genes, e.g. Igf2. CTCF binds specifically to non-methylated 
maternal allele’s ICR and thereby attenuates expression of Igf2, while it does not bind to 
methylated paternal allele’s ICR, which enables Igf2 expression. The amino-acid sequences 
flanking the zinc-finger regions of CTCF and CTCF-T have widely diverged, suggesting that 
even though they probably bind to the same DNA targets (ICRs) they are likely to have 
different functions. Interestingly, expression of CTCF-T and CTCF is mutually exclusive; 
CTCF-T-positive (CTCF-negative) cells occur in the stage of spermatogenesis that coincides 
with epigenetic reprogramming, including de novo DNA methylation. In our study we 
demonstrate the role that CTCF-T plays in genomic imprinting.  

Here we show that Ctcf-T binds to ICRs of Igf2/H19 and Dlk/Gtl2 pairs of imprinted 
genes, characterized CTCF binding targets. This is demonstrated by Chromatin 
Immunoprecipitation (ChIP) of mouse testis extracts with anti-CTCF-T antibody. In addition, 
a yeast-two-hybrid screen identified two novel proteins interacting with CTCF-T: PRMT 
(Protein aRginine MethylTransferase) and a histone related to the testis-specific late histone 
H2A.1. These interactions were confirmed by using a combination of GST-pull-down and co-
immunoprecipitation assays showing that both candidates interact with the amino-terminus of 
CTCF-T. We also demonstrate interaction of histones H1, H2A and H3 with the amino-
terminus of CTCF-T by GST-pull-downs and far-western assays. These results suggest that 
CTCF-T is a sequence-specific DNA (ICR) binding protein that recruits histones and PRMT.  

It is accepted that histone methylation can mark chromatin regions thereby directing 
DNA-methylation; thus, our hypothesis is that the CTCF-T protein-scaffold directs PRMT 
methylation of histone(s) assembled on ICRs, and subsequently de novo DNA methylation. 
To test this hypothesis, we have developed an in vivo DNA-methylation assay using Xenopus 
laevis’ oocytes, where H19 ICR and different expression cDNAs, including CTCF-T, PRMT 
and DNA methyltransferases, are microinjected into the nucleus. The advantages of X. laevis 
system are: 1) the absence of ICR, CTCF and CTCF-T; 2) an assembly of injected ICR and 
endogenous histones into nucleosomes; and 3) ease of microinjection and oocyte 
manipulation. The methylation status of CpGs within the H19 ICR was analysed 48 hours 
after injection; after selection of positive oocytes (with GFP as a selection marker), DNA was 
extracted and transformed using Na-bisulfite modification technique, and subsequently 
sequenced. The sequencing results demonstrate that CpGs in the ICR are methylated in the 
presence of both CTCF-T and PRMT, while control oocytes injected only with ICR did not 
show any methylation. In conclusion, these results indicate that the CTCF-T protein-scaffold 
directs sequence-specific de novo DNA methylation of H19 imprinting control region, 
resulting in establishment of imprinting mark on paternal allele.   
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L’acquisition des traits neuronaux de la cellule béta-pancréatique 
requiert la répression de REST par HES1 
Abderrahmani Amar 1 , Niederhauser Guy 1 , Lenain Vincent 1 , Regazzi Romano 2 , 
Waeber Gérard 1 
1: DBCM, Département de Médecine Interne B, CHUV 
2: DBCM 
 
L’acquisition des traits neuronaux de la cellule β fait partie intégrante du processus 
de développement du pancréas endocrine et requiert en partie, l’absence du 
répresseur transcriptionnel REST. L’objectif de ce travail fut d’identifier le mécanisme 
qui réprime l’expression de REST dans les cellules β-pancréatiques. Pour ce faire, 
nous avons recherché les éléments régulateurs capables de contrôler négativement 
l’expression de REST. Plusieurs éléments N (CTNGTG) parfaitement homologues à 
l’élément consensus et conservés entre l’homme, la souris et le rat, ont été retrouvés 
dans la région promotrice du gène codant REST. Ces éléments attachent le facteur 
«Hairy and Enhancer of Split1» (HES1), un répresseur transcriptionnel important 
pour le développement pancréatique. Des analyses d‘immunocytochimie, de 
Northern blot et de retard sur gel ont montré l’expression de HES1 dans plusieurs 
lignées de cellules sécrétrices d’insuline (INS1, MIN6 et βTC3) ainsi que dans les 
ilôts pancréatiques. Pour évaluer l’effet de HES1 sur l’expression de REST, HES1 a 
été introduit de manière stable dans des cellules HeLa connues pour exprimer REST. 
Les expériences de retard sur gel et de RT-PCR semi quantitative ont montré une 
réduction de 50% de l’expression de REST dans les clones exprimant HES1. Ces 
résultats ont été confirmés en mesurant par transfection transitoire l’activité d’une 
construction promotrice hétérologue dépendante de REST (NRSEluc) dans les 
clones exprimant HES1. En absence de HES1, l’activité NRSEluc a été réprimée par 
REST. En revanche, en présence de HES1, l’activité NRSEluc a été augmentée très 
fortement, due à une diminution de l’expression de REST. Ces résultats ont été 
reproduits dans les cellules sécrétrices d’insuline lorsque l’expression de HES1 est 
réduite par l’utilisation de «small interfering RNA». Ces données montrent que HES1 
est un régulateur négatif de l’expression de REST et ainsi pourraient en partie 
expliquer l’extinction de REST au cours de la différentiation terminale des cellules β-
pancréatiques.  
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PancréatiquesβLes LDL oxydés entraînent une perte de la sécrétion de 
l’insuline en réponse au glucose dans les cellules  
Abderrahmani Amar 1 , Niederhauser Guy 1 , Butty Anne-Christine 1 , Lenain Vincent 1 
, Regazzi Romano 2 , Waeber Gérard 1 
1: DBCM, Département de Médecine Interne B, CHUV 
2: DBCM 
 
Le stress oxydatif contribue à de nombreuses altérations cellulaires pro-athérogènes 
ainsi qu’une perte de la fonction des cellules β-pancréatiques. En présence d’un 
syndrome métabolique ou d’un diabète déclaré, les concentrations plasmatiques de 
LDL-cholestérol et de LDL oxydés sont habituellement élevées. Des travaux ont 
montré que les LDL oxydés sont capables de générer un stress oxydatif dans 
certains types cellulaires. L’objectif de ce travail fut d’évaluer le rôle des lipides 
oxydés sur la sécrétion de l’insuline en réponse au glucose. Pour ce faire, Des 
fractions de LDL-cholestérol humain ont été préparées et purifiées par 
ultracentrifugation à partir de plasma provenant de donneurs sains. Les fractions de 
LDL-cholestérol ont ensuite été oxydées en présence de cuivre pendant 24h, puis 
dialysées dans du milieu de culture cellulaire. Les lignées de cellules sécrétrices 
d’insuline de rat INS1 et de souris MIN6 ont été transfectées avec le vecteur codant 
l’hormone de croissance hGH. L’hGH étant colocalisé avec l’insuline dans les 
granules de sécrétion et son expression indépendante des mécanismes contrôlant 
l’expression de l’insuline, l’hGH est reconnue comme un marqueur sensible de la 
sécrétion. Les cellules transfectées ont ensuite été exposées pendant 72h en 
présence de différentes concentrations de LDL-cholestérol natifs et oxydés (1, 3.1 et 
6.2mM). En présence de LDL oxydés, la sécrétion stimulée en réponse au glucose 
dans les cellules INS1 et MIN6 est altérée de manière dose-dépendante. En 
revanche, l’incubation des cellules en présence des LDL natifs n’entraîne aucune 
modification de la réponse sécrétoire au glucose. Ces données montrent que les LDL 
oxydés humains peuvent contribuer à la perte de l’insulino-sécrétion observée chez 
les patients diabétiques de type 2. 
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Why five penicillin-binding proteins (PBPs) in Streptococcus gordonii 
Haenni Marisa 1 , Barblan Jean-Luc 1 , Majcherczyk Paul 1 , Moreillon Philippe 1 
1: Département de Microbiologie Fondamentale 
 
Introduction: S. gordonii has 5 multimodular PBPs sharing homology (> 61%) with those of 
S. pneumoniae (PBP1A, 1B, 2A, 2B and 2X). Their physiological role and/or dispensability 
were studied in S. gordonii using single deletion mutants. 
Methods: Deletions were made by allelic replacement with antibiotic-resistance cassette 
encoding for erythromycin-resistance. Mutants were tested for disappearance of 3H-
penicillin-labelled PBPs on gel electrophoresis, and for a variety of physiologic alterations 
including morphology (EM), growth rates, susceptibility to stresses (osmotic, oxygenation, 
detergent, penicillin) and selection for penicillin resistance. 
Results: PBP 2X could not be deleted. Major phenotypes of the 4 other multimodular PBP 
mutants gave the following results (Table). 
  Doubling time (% of parent) Lysis/killing 
Strain Morphology BHI Oxygen Penicillin Triton  
Parent 
PBP 1A- 
PBP 1B- 
PBP 2A- 
PBP 2B- 

Normal 
Lozenge shape 
Normal 
Mega-chains 
Altered septa, 
spontanous lysis 

100% 
100% 
100% 
100% 
125% 

100% 
100% 
100% 
100% 
150% 

+ / 4-5 
+ / 4-5 
- / 4-5 
+/ 4-5 
+++ / 7-8 

- / 4-5 
++ / 4-5 
+ / 4-5 
++ / 4-5 
+++ / 6-7 

 
+ loss in log CFU/ml after 48h with 125x the MIC of penicillin or 24h with triton X-100 
0.012%. 
Growth rates were recorded by optical densities and viable counts. 
Selection for penicillin-resistance resulted in mutations first in PBP2X and then in PBP2B. 
Conclusion: The hierarchy of PBP-related alterations was PBP2X (indispensable), PBP2B 
(septal damages, lysis), PBP2A (extensive chaining), PBP1A (lozenge shape), and PBP1B (no 
detectable changes). The essentiality of PBP2X and 2B was supported by their rapid mutation 
during penicillin-exposure. PBP2A and 1A were involved in cell separation and 
morphogenesis. Thus, a specific role was found for at least 4/5 of the multimodular PBP of S. 
gordonii. 
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Fetal MMP2 but not MMP9 polymorphism as risk factor for 
IntraUterine Growth Retardation 
Gremlich Sandrine 1 , Nguyen Daniel 2 , Reymondin Danielle 1 , Witkin Steven 
S. 2 , Gerber Stefan 1 
1: Dpt of Gynecology and Obstetrics, CHUV, Lausanne 
2: Dpt of Obstetrics and Gynecology, Cornell University, New York 
 
Introduction. In Utero Growth Retardation (IUGR) affects 3-10% of the 
pregnancies. This very heterogeneous pathology leads to major mortality and/or 
morbidity problems for the fetus. Poor embryo implantation in maternal endometrium 
can lead to poor materno-fetal exchanges and finally IUGR. Matrix 
MetalloProteinases (MMP) -2 and -9 are highly involved in early embryo 
implantation due to their capacity to digest maternal endometrial ECM (ExtraCellular 
Matrix). The genes coding for these proteins are polymorphic and the different alleles 
result in variations in protein production. We hypothesized that these variations 
would influence fetal susceptibility to develop IUGR. Therefore, we looked at MMP2 
and MMP9 polymorphisms, and their correlation with IUGR incidence. 
Material and methods. A retrospective case-control study was initiated. Polymorphism analysis was 
performed by PCR on amniotic fluid samples from IUGR and control patients having undergone 
amniocentesis between 15 and 17 weeks of gestation. 
Results. For MMP2 C to T transition at position -1306, T allele frequency in the 
IUGR population was twice that in the control population (26% versus 13% in the 
control population; p=0.007). Moreover, the risk of IUGR occurrence was increased 
by 3 in CT and by 2 in TT carriers, compared with the normal CC genotype. For 
MMP9 C to T transition at position -1652, T allele frequency did not differ between 
IUGR and control populations (0.17 and 0.18, respectively). However, genotype 
distribution did, with a 2-fold decrease in CT and a 3-fold increase in TT carriers in 
IUGR versus control population (p=0.05). For MMP9 (CA)n promoter microsatellite, 
the different allele frequencies did not vary between IUGR and control populations. 
Conclusions. Altogether, this study places MMP2 but not MMP9 polymorphism as genetic 
risk factor for IUGR development. 
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PKC-dependent, co-operative gene regulation by glucocorticoids and 
TGF-beta, in association with an ETS-family factor, of a model proviral 
promoter in B lymphocytes. 
Arope Salina 1 , Aurrekoetxea-Hernández Koldo 1 , Buetti Elena 1 
1: Microbiologie CHUV 
 
Mouse mammary tumor virus (MMTV) has adapted evolutionarily to specialized cells. We 
are studying its expression in B lymphocytes, the targets of primary infection, to identify 
novel regulatory mechanisms. In murine B-cell lines, glucocorticoid-induced MMTV 
transcription requires, besides the receptor (GR), an ETS-family factor, GA-binding protein 
(GABP) bound in tandem next to the GR on the proviral DNA (J. Virol. 74:4988, 2000). This 
induction can be further increased by TGF-beta, through binding of its effectors, Smads, 
between the GABP-binding motifs, and interactions between Smads, GABP, and GR (J. 
Virol. 78:2201, 2004). Using inhibitors and dominant-negative mutants, we found that the 
glucocorticoid stimulation required nPKC-delta, which co-immunoprecipitated with GR in 
hormone-treated M12 B-cells. In cotransfected COS-7 cells, only the full-length GR, and not 
its sub-domains co-immunoprecipitated with PKC-delta. In vitro, a GST–tagged PKC-delta 
pulled down from COS-cell lysates both N- and C-terminal portions of the GR (including the 
DNA-binding domain, or DBD), as well as the DBD alone. 

The TGF-beta superinduction also required members of the Src family of tyrosine 
kinases, as it was abolished by the selective inhibitor SU6656 and by stable 
overexpression of a dominant-negative Src mutant. SU6656 also reduced the level of 
PKC-delta  tyrosine phosphorylation. We are currently testing possible substrates and 
Src-family members involved. 
This viral promoter element integrates a novel combination of signaling pathways. Whilst 
allowing MMTV to exploit factors from the milk, it may be a model for the regulation of 
cellular genes.  

Working model of the regulation of MMTV transcription in B-lymphocytes : 
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Importance of genetic diagnosis of DAX-1 deficiency in a large, 
multigenerational family 
Ostermann Sandrine 1 , Salvi Roberto 1 , Lang-Muritano Mariarosaria 2 , Puttinger Rudolph 3 , 
Gaillard Rolf 1 , Schoenle Eugen2 , Pralong François 1 
1: Service d'Endocrinologie, diabétologie et métabolisme, Hospices-CHUV, Lausanne 
2: Service of Pediatric Endocrinology, University Hospital, Zürich 
3: Klinische Genetik, St Johanns-Spital, Salzburg, Austria 
 
DAX-1 (dosage-sensitive sex reversal, adrenal hypoplasia congenita critical region on the X 
chromosome, gene 1) is a transcription factor expressed at all levels of the hypothalamic-pituitary-
adrenal as well as gonadal axes. DAX-1 deficiency is the genetic defect underlying X-linked adrenal 
hypoplasia congenital (AHC). Affected boys typically present primary adrenal insufficiency in infancy 
or early childhood, followed later in life by hypogonadotropic hypogonadism. To date, nearly 100 
mutations of DAX-1 have been described in patients with AHC. They occur mostly at the carboxy-
terminal region of the DAX-1 protein, and abrogate its transcriptional repressor activity.  
Here we describe an extended five-generational family presenting a history of unexplained 
deaths of male infants and a novel deletion of DAX-1. The proband, who is presently a 10 
years old boy, was diagnosed with adrenal insufficiency at the age of 3 years 5/12, and has 
been doing well on gluco- and mineralo-corticoid substitution. Molecular analysis of DAX-1 
in this patient revealed a small (approximately 300 bp) deletion encompassing the end of the 
first intron and the beginning of the second exon of the gene. Following this finding, the 
proband’s mother and his 27 years old stepsister (same mother, different father) were tested 
found both heterozygous for this deletion. Of note, the proband was the only male offspring 
out of 7 children from 3 different sisters on this side of the family.  
Most interestingly, in another branch of the family related via the proband’s maternal great-
grandmother, a boy who was the only male offspring out of 4 different children from 2 sisters 
had died at age 1 years 4/12 of unexplained death. Since the history of this unfortunate death 
was suggestive of adrenal crisis, we  hypothesized that this branch of the family could also 
carry the same DAX-1 deletion. As one of the female cousins of the proband’s mother in that 
branch of the family was pregnant with a male fetus, we decided to genotype this infant at 
birth. DAX-1 analysis was performed on cord blood, together with an analysis of his mother’s 
gene. Unfortunately, the mother was found to carry the deletion, and the newborn was 
hemizygous for the same deletion. This infant presented an adrenal crisis at the age of 10 days 
of life, and did well with prompt fluid and electrolyte support followed by hormone 
replacement therapy. 
This family illustrates the X-linked transmission of a disease over several generations. Most 
of all, the unfortunate death of a male infant underlies the importance of early and precise 
diagnosis of this rare condition. This latter finding stresses the value of genetic diagnosis and 
counselling of potential female carriers in this large family, as they are all entering their 
reproductive years. 
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Genometric analysis reveals multiple putative gene acquisitions in the 
Staphylococcus aureus chromosome 
Guy Lionel 1 , Fuellemann Ruedi 1 , Moreillon Philippe 1 , Roten Claude-Alain H. 1 
1: DMF 
 
Background: To date, seven complete genome sequences of Staphylococcus aureus are 
available, three of them (N315, Mu50, and MW2) being annotated from the gene to the 
genomic island level. 
Methods: All genome sequences were analyzed with a modified TA-skew method. A linear 
regression of the cumulative TA-skew analysis was performed on each of the chromosome 
arms defined by DNA replication. Regression residuals were plotted vs. their chromosome 
location. Steep slopes present along these curves highlight genome regions characterized by 
strongly biased nucleotide content. Based on these genometric results, we developed a 
software able to highlight such heterologous regions within bacterial chromosomes. 
Results: In strain N315, one of these salient regions corresponds to phage phiSa3, and the two 
other ones, to genomic islands SCCmec and SaPI2. In addition, other DNA segments with 
steep slopes reveal regions that encode genes involved in pathogenicity, resistance and 
mobility. Heterologous genome subsets were similarly revealed along the Mu50 and the MW2 
chromosomes, as well as within the four non-annotated genomes of COL, MSSA476, MRSA 
252, and NCTC8325 strains. 
Conclusions: Our genometric method, fast and straightforward, confirms the heterogeneous 
structure of the S. aureus genome and suggests the existence of additional heterologous DNA 
stretches and/or genomic islands. Its ability to reveal structural biases makes it a potential tool 
for comparison of the ever increasing number of prokaryotic genome sequences. 
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Leukemia cells adhesion: role of a1,3-fucosyltransferases 
LORENZI Olivier 1 , GIKIC Milica 1 , BAISSE Bénédicte 1 , MARTINEZ Manuel 1 , 
SCHAPIRA Marc 1 , SPERTINI Olivier 1 
1: Service hématologie, CHUV Lausanne 
 
PSGL-1 (P-Selectin Glycoprotein Ligand-1) is a 240 kD glycoprotein constitutively expressed 
by leucocytes and supporting leukocyte rolling on selectins. PSGL-1 interactions with 
selectins is dependent on  post-traductional modifications such as sialylation, sulfation, N- or 
O-glycosylation. Among all the involved enzymes, the α1,3-fucosyltransferases (FucT) play a 
major role in generating cell surface glycoconjugates carrying fucosylated oligosaccharides 
which interact with selectins (sLex, Lex, VIM-2, CLA).  
 

Since no information is available on the expression of α1,3-fucosyltransferases by leukemic 
blast cells, we examined the expression of FucT-IV, -VII and -IX mRNAs in 120 cases of 
acute leukemia. FucT-IV it and -VII mRNAs were detected in all tested cases. In contrast, the 
presence of FucT-IX mRNA was shown in only 40% of patients with acute leukemia 
(48/120).  FucT-IX mRNA was detected in 65% of AML (47/72)  and, less frequently, in 26% 
of ALL (11/42).  Importantly, all ALL cases expressing FucT-IX were either secondary 
leukemia resulting from the transformation of chronic myelocytic leukemia in acute 
lymphoblastic leukemia or mature B-ALL (FAB L3  subtype or Burkitt lymphoma/leukemia 
according to WHO classification). FucT-IX was not detected in precursor B or T-ALL. The 
expression of PSGL-1 and of fucosylated epitopes was significantly different among AML 
and ALL, Lex, VIM-2 and sLex being more frequently expressed by myeloblasts than by 
lymphoblasts. 

 

The role of FucT-IV, -VII and -IX in the biosynthesis of  Lex, VIM-2, CLA and sLex was 
examined by expressing the cDNA of each α1,3 FucT in CHO cells. Flow cytometry analysis 
of CHO transfectants indicated that FucT-VII synthesizes sLex and CLA but not Lex or VIM-
2. Lex and CLA were generated by both FucT-IV and -IX. FucT-IV and FucT-IX differed in 
their ability to synthesize VIM-2, FucT-IX being less efficient than FucT-IV. The role of 
FucT-IX in regulating selectin-dependent rolling was assessed under hydrodynamic flow 
conditions. P-selectin-dependent interactions with P-selectin were transient and occurred at 
high velocities (mean  ± SEM: 504.3 µm/s ± 15.3, n = 5). In contrast, much slower rolling 
velocities were observed on E-selectin (12.1 µm/s ± 1.21, n = 14). The recruitment of CHO-
C2F7PSGL-1 and CHO-C2F9PSGL-1 cells was similar on E-selectin (mean  ± SEM: 127.44 
± 4.38,  (n = 5) vs 151.16 ± 3.16 cellules/min/mm2, n = 5). On the other hand, CHO-
C2F4PSGL-1 cells were less efficiently recruited on E-selectin (54.20 ± 2.13, n = 4).  

 

These results indicate that FucT-IX is involved in the biosynthesis of Lex, VIM-2 and CLA 
and that it confers E-selectin binding activity to CHO cells. In contrast to FucT-IV and -VII,  
FucT-IX had only a minor role in regulating P- and L-selectin-dependent rolling on CHO 
transfectants. The frequent expression of FucT-IX in myeloblasts suggest that it may 
participate with FucT-IV and -VII in regulating E-selectin-dependent cell migration into 
tissues.  
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TAC1 (Transcriptional Activator of CDR genes) is a new transcription 
factor involved in the regulation of the Candida albicans ABC-
transporters CDR1 and CDR2 

coste alix 1 , karababa mahir 1 , ischer francoise 1 , bille jacques 1 , sanglard 

dominique 1 
1: microbiologie 

 

The ABC-transporter genes CDR1 and CDR2 can be upregulated in C.albicans developing 

resistance to azoles or can be upregulated  in C.albicans exposed  transiently to different 

drugs. Although it is known that a cis-acting drug responsive element (DRE) is essential for 

the upregulation of CDR1 and CDR2, the molecular basis of CDR1 and CDR2 regulation is 

still unknown. We searched in the C.albicans genome for genes with Zn2C6-type zinc fingers, 

since these domains recognize CGG triplets present in the DRE. Among the 72 identified 

ORFs with this motif, we focused on 3 related genes, since these genes were situated in 

tandem 15 kb upstream of the mating locus and that mating locus homozygocity was shown to 

be related with CDR1 and CDR2 upregulation in some clinical strains. The deletion of one of 

them resulted in a loss of CDR1 and CDR2 transient upregulation and was therefore named 

TAC1 (Transcriptional Activator of CDR genes). TAC1 alleles from azole-resistant strains 

were reintroduced in the background of a TAC1 homozygote mutant. These alleles conferred 

constitutive CDR1 and CDR2 upregulation,  thus demonstrating that azole resistance in the 

clinical strain evolved from mutations in TAC1. Furthermore,  a Tacp-GST fusion could bind 

the DRE in vitro. Finally, transcript profiling experiments revealed not only CDR1 and CDR2 

as targets of TAC1 regulation, but also other genes (RTA3, IFU5, HSP12) containing 

interestingly a DRE-like element in their promoters. In conclusion, TAC1 appears as the first 

transcription factor involved  in the control  of genes  mediating  antifungal  resistance.  
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Functional analysis of human variant of bTrCP1, a gene associated 
with HIV-Vpu mediated CD4 degradation. 
Butticaz Christophe 1 , Bleiber Gabriela 1 , Martinez Raquel 1 , Muñoz Miguel 1 , 
Michielin Olivier 2 , Telenti Amalio 1 , Rothenberger Sylvia 1 
1: Microbiology, CHUV, Lausanne 
2: Department of Oncology, CHUV & Ludwig Institute, Epalinge 
 
Background: 
The human immunodeficiency virus type I (HIV-1) Vpu protein mediates the degradation of CD4 by the 
proteasome. Vpu interacts with CD4 within the endoplasmic reticulum of infected cells, where it targets CD4 for 
degradation through the interaction with the WD domain of βTrCP1. βTrCP1 is the F-box protein that functions 
as the receptor subunit of the SCF βTrCP E3 multi-subunit ubiquitin ligase. This complex is involved in the 
degradation of IκBα and β-catenin, and thus plays a central role in the regulation of cellular signaling pathways. 
Human cells possess a homologue of βTrCP1 called βTrCP2, whose role in HIV-1 mediated degradation of CD4 
has not yet been evaluated. 
We have previously identified a variant of the βTrCP1 gene present in the population with an allelic frequency 
of 6% that is associated both with a slower progression of the disease in a collection of HIV-infected patients, 
and a slower replication of the virus in purified CD4+ T cells. This variant encodes a protein with an alanine to 
serine substitution in the WD domain (βTrCP1var). Here, we assessed whether this effect is mediated by changes 
in the binding of Vpu to βTrCP1 and subsequent degradation of CD4. 
 
Materials and Methods: 
We have constructed expression vectors for βTrCP1, βTrCP1var, βTrCP2 and a chimaeric Vpu-GFP. The 
expression of the proteins in HelaCD4+ was assessed twenty-four hours post-transfection by western blot. The 
cell surface level of CD4 was determined by FACS analysis. In parallel experiments, we silenced the 
endogenous βTrCP1 by using synthetic siRNAs inducing RNA interference which was evaluated by real-time 
RT-PCR.  
 
Results: 
Expression of Vpu-GFP induces a 30% decrease of cell surface CD4. Co-expression of βTrCP1 results in an 
additional 15% decrease of cell surface CD4. Down-regulation of CD4 is less efficient when the βTrCP1var is co-
expressed. Similar results are obtained when the endogenous form of βTrCP1 is silenced. Co-expression of Vpu 
with βTrCP2 indicates that this homolog might also been involved in CD4 degradation.  

 
Conclusions: 
A diminished degradation of CD4 may be one possible mechanism contributing to a protective effect towards 
HIV-1 observed in individuals carrying the βTrCP1 variant. To further study the effect of βTrCP1var on HIV-1 
life cycle, we are now establishing a stable expression system in HelaCD4+ cells.We also hope to gain new 
information on the potential functional changes by comparative studies of the structure of all βTrCP variants. 
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Isolation of azole resistance genes in Aspergillus fumigatus and their 
involvment in azole resistance 
MENEAU Isabelle 1 , PARIS Sophie 2 , LATGE Jean-Paul 2 , BILLE Jacques 1 , 
SANGLARD Dominique 1 
1: Institut de Microbiologie 
2: Institut Pasteur, Paris, France 
 
 
Aspergillus fumigatus infections can be treated with a few available antifungal agents, 
however azoles, more specifically itraconazole or voriconazole, are more frequently used. 
Itraconazole resistance has been reported in several clinical isolates and the responsible 
mechanisms are still poorly investigated. We therefore undertook the isolation of genes 
conferring azole resistance. In order to achieve this goal, a functional complementation 
strategy was used with a Saccharomyces cerevisiae strain (Ade1-8) hypersusceptible to azoles 
into which an A. fumigatus cDNA library under the control of a yeast constitutive promoter 
was introduced. Several azoles (fluconazole, itraconazole, voriconazole and prochloraz) or 
unrelated metabolic inhibitors (cerulinin) were used in this screening procedure. These 
experiments resulted in the isolation of four different cDNAs encoding two ABC transporters 
(AtrF and AtrG), a MFS transporter (MdrA) and a bZip transcription factor similar to the S. 
cerevisiae YAP1 (YapA). AtrG, expressed in yeast, conferred resistance to almost all azoles 
tested (i.e fluconazole, itraconazole, voriconazole, prochloraz and imazalil) and to metabolic 
inhibitors such as cerulinin or cycloheximide. AtrF and MdrA conferred both resistance to a 
more restricted panel of azole compounds (fluconazole, voriconazole). In order to 
demonstrate the potential involvement of the isolated genes in antifungal resistance, their 
disruption was undertaken. After verification of correct gene deletions at the genomic loci, 
mRNA levels of individual genes were measured by real-time quantitative PCR. As expected, 
no expression of the corresponding interrupted genes was detected. Antifungal susceptibility 
pattern of the mutant strains was tested with itraconazole and voriconazole. The mdrA- strain 
showed hypersusceptibility to itraconazole and voriconazole as compared to the wild type 
strain used. atrG- or atrF- strains showed only a difference in itraconazole susceptibility. The 
yapA- mutant strain did not exhibit changes in azole susceptibility. The expression of the 
cloned genes was next investigated in several A. fumigatus clinical strains. Thirteen 
referenced clinical isolates were analysed for expression level of AtrF, AtrG and MdrA as 
compared to an azole-susceptible reference strain. Three of the referenced strains were 
itraconazole-susceptible (MICs ≤ 0.5 µg/ml) and ten were itraconazole-resistant with a MIC ≥ 
8 µg/ml. No strict correlation between resistance and overexpression of the investigated genes 
could be revealed, therefore suggesting that others mechanisms could be involved in 
itraconazole resistance. It is known that itraconazole resistance could be due to mutations in 
the target gene of azoles (Cyp51a) and therefore can mask the involvement of the genes 
cloned in this study. Moreover, multidrug transporters belong to genes family, therefore 
additional members could be co-regulated and also contribute to azole resistance in A. 
fumigatus. Further experiments are under way to verify theses hypothesis and are extended on 
additional strains from hospitalized patients and from the environment. 
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function of Tcn1p: a calcineurin-dependent transcription factor in 
Candida albicans and analysis of their target genes. 
KARABABA Mahir 1 , VALENTINO Emilio 1 , BILLE Jacques 1 , SANGLARD 
Dominique 1 
1: IMUL 
 
Calcineurin is a major player in Ca2+-dependent eukaryotic signal transduction pathway. 
Investigations in S. cerevisiae have shown that the transcription factor Crz1p (Calcineurin-
Responsive Zinc finger protein) is specifically activated by calcineurin. Activated calcineurin 
dephosphorylates Crz1p leading to its translocation to the nucleus and activation of the 
expression of genes containing a Calcineurin-Dependent Response Element (CDRE) in their 
promoter. In C. albicans, calcineurin is essential for survival in the presence of growth 
inhibitors or antifungal agents. However, the components of the calcineurin pathway have 
been still poorly investigated in this yeast. This study is aimed to characterize CRZ1 
homologues in C. albicans, to determine their functions and their target genes. Using 
sequence data of the C. albicans genome, two CRZ1-like genes, TCN1 and TCN2, were 
found. Only a C. albicans mutant lacking both TCN1 alleles showed calcium-
hypersusceptibility. The activation of the C. albicans PMC1 (encoding a vacuolar pump) that 
contains a CDRE-like sequence in its promoter was calcineurin- and Tcn1p-dependent. A 
GFP-tagged Tcn1p was localized in the nucleus in a calcium- and calcineurin-dependent 
manner. We performed microarray experiments comparing a wild type strain induced with 
200 mM Ca2+ during 1h with a mutant strain lacking either the calcineurin A subunit (CNA) 
or TCN1 induced in the same condition. The upregulation of 81 and 77 genes were dependent 
on CNA or TCN1, respectively. These genes function in metabolism, cell wall maintenance, 
response to stimuli, morphogenesis, ion homeostasis and transport. While a few genes were 
specifically activated by calcineurin or Tcn1p, 68 were common between these two 
experiments. This suggests that in response to calcium calcineurin and Tcn1p are belonging to 
the same signalling pathway. 
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Structural basis for a novel SH3 domain function: Intrinsic 

dimerization of the IB1 scaffold protein. 

*Guenat Sylvie 1 , *Kristensen Ole 2 , Dar Imran 2 , Roduit Raphael 1 , Beckmann 

Jacques 1 , Kastrup Jette S. 2 , Gajhede Michael 2 , Bonny Christophe 1 , *  3 

1: Service de génétique médicale (CHUV) 

2: Biostructural Research, Department of Medicinal Chemistry, The Danish University of 

Pharmaceutical Sciences 

3: These authors contributed equally to the work 

 

The mammalian scaffold protein islet-brain 1 (IB1) interacts with components of the c-Jun N-

terminal kinase (JNK) signal-transduction pathway and has a central role in the advance of 

apoptotic events, mainly in neurons and pancreatic cells. IB1 is a multi domain protein known 

to mediate protein-protein interactions. IB1 contains a SH3 domain with a hitherto unknown 

function. We have characterized the function of the IB1 SH3 domain in molecular detail using 

pull-down assays, mutagenesis studies and X-ray crystallography (pdb entries 1QZI, 1XB5 

and 1XBQ). It is found that the SH3 domain is responsible for an intrinsic homo-dimerization 

of the IB1 scaffold protein. Surprisingly, the IB1 SH3-SH3 domain association utilises the 

residues usually engaged in protein-protein interactions mediated by PxxP motifs, even 

though the IB1 SH3 domain does not contain the canonical PxxP consensus motif. The 

dimerization of the SH3 domains suggests a scissor-like structure of the intact IB1, and may 

form the structural basis for inactivation of DLK/MLK3. These results call for a reassessment 

of the interactions between IB1 and its binding partners in the MAPK signalling pathway. 
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Transcriptional regulation of the drug resistant gene CaMDR1 in 
Candida albicans 
ROGNON Bénédicte 1 , BILLE Jeacques 1 , SANGLARD Dominique 1 
1: Institut de Microbiologie de Lausanne 
 
Candida albicans is an opportunistic pathogen of humans with an increasing medical 
relevance, causing superficial as well as systemic inections in immunocompromised 
individuals. The antifungal agent fluconazole is a widely used compound to treat C. albicans 
infections. In recent years, however, fluconazole-resistant strains have emerged, especially in 
patients with recurrent candidiasis undergoing prolonged fluconazole therapy. Upregulation 
of the major facilitator transporter gene CaMDR1 (for Candida Multidrug Resistance 1) is one 
of the mechanisms observed in C. albicans clinical isolates developing azole-resistance. The 
aim of this study is to reconstitute the cascade of events leading to the overexpression of this 
gene in resistant strains. 

The upregulation of the major facilitator transporter gene CaMDR1 observed in 
clinical resistant isolates can be achieved in vitro by exposing C. albicans susceptible strains 
to specific drugs such as benomyl or H2O2. We utilized this property to identify the regulatory 
elements present in CaMDR1 promoter. Deletion promoter analysis were first undertaken : a 
ß-galactosidase gene was fused to CaMDR1 promoter and integrated by double crossing-over 
in the genome of an azole susceptible strain at the CaMDR1 genomic locus. The expression of 
the reporter gene was then studied after cell exposure to benomyl and H2O2. We identified 
two regulatory regions in CaMDR1 promoter. The first one was called BRE (for Benomyl 
Response Element ; -296 to –260 with respect to ATG) and was responsible for benomyl 
responsiveness. A second regulatory element called HRE (for H2O2 Response Element ; -540 
to -520) was identified and was responsible for H2O2 responsiveness. The presence of two 
Cap1p binding sites within this HRE (TTAG/CTAA) suggests that Cap1p, a bZip 
transcription factor involved in oxidative stress, plays a rule in H2O2 response.  

Binding experiments performed with a protein extract from a cell exposed to benomyl 
showed that a complex effectively binds the BRE. The sequence necessary for the binding 
was located between –289 and –274. Further deletion promoter analysis performed with a 
laboratory resistant strain showed that this BRE is also involved in the constitutive high 
expression of CaMDR1 in an azole-resistant isolates. Deletions and transversions of the BRE 
abolished the lacZ expression in both the susceptible strain treated with benomyl and the 
resistant strain. This indicates that both CaMDR1-induced conditions obtained by benomyl  
and CaMDR1 constitutive high expression converge to the same regulatory element. Gene 
profiling experiments using microarrays containing the entire C. albicans genome were 
undertaken to identify genes co-expressed with CaMDR1 in both a laboratory sensitive strain 
exposed to benomyl and in a clinical resistant strain compared to the related susceptible strain. 
17 genes, among which CaMDR1,  were found to be commonly upregulated, and among these 
genes, 11 contain one or two sequences resembling the BRE in their promoter. Experiments 
are currently performed to identify the transcription factor binding the BRE.   
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Variation and evolution of the antiretroviral protein TRIM5a in humans 
and non-human primates 
Ortiz Millan 1 , Bleiber Gabriela 1 , Martinez Raquel 1 , Kaessmann Henrik 2 , Telenti 
Amalio 1 
1: Institut de Microbiologie, UNIL 
2: Center for integrative genomics, UNIL 
 
Introduction: Host cell barriers to the early phase of immunodeficiency virus replication explain the current 
distribution of these retroviruses among human and non-human primate species. The host protein TRIM5α is a 
key mediator of restriction to retroviruses. However, human TRIM5α fails to block HIV infection. In contrast, 
TRIM5 of Old World monkeys, effectively blocks HIV post-entry. We seek to analyse differences in TRIM5 
sequences among humans, and between humans and non-human primates to identify key residues responsible for 
species-specific restriction. 
Methods: Variations in TRIM5 of 128 healthy blood donors were evaluated by single strand conformation 
polymorphism using primers targeting exons, intron/exon boundaries and promoter. DNAs of chimpanzee, 
gorilla, orang-utan and gibbon were amplified with the same primers, sequenced and aligned against the human 
reference.  
Results: Of 5970 bp analysed in human TRIM5, 21 polymorphisms were identified: 16 are in the non-coding 
region, 5 are coding. The frequency of non-synonymous amino acid changes is with 1 change per 370 bp (total 
of 4 changes per 1482 bp coding region) 10 x higher than the usually observed frequency of 1 non-synonymous 
change per 3700 bp. PCR success rate for non-human primate DNA using human-DNA targeting primers was 
100% for all 4 apes tested. Sequence analysis of TRIM5 in various non-human primate and comparative 
alignment to the human sequence reveals 98% sequence homology for chimpanzee and gorilla, and 96% for 
orang utan and gibbon. Seven of the 493 amino acids of TRIM5α are unique to the humans. Four of them are in 
the C-terminal SPRY domain of the protein, that is supposed to interact with HIV. Interestingly, we identified a 
arginine 136 (allele frequency of 41%) that reverts to the ancestral glutamine present in hominids, and Old 
World monkeys with the exception of chimpanzee. 
Conclusion: Comparative genomics represents an approach to identifying protein variants that may influence 
susceptibility to HIV. 
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Differential allelic expression of genes involved in HIV susceptibility 
and response to treatment 
Thuillard Delphine 1 , Loeuillet Corinne 1 , Bleiber Gabriela 1 , Deutsch Samuel 2 , 
Antonarakis Stylianos2 , Telenti Amalio 1 
1: Institut de Microbiologie, UNIL 
2: Department of genetics and development, University of Geneva 
 
Introduction: Differences in gene expression account for a major part of the variation within and among 
species. Genetic variation in one of two chromosomes can lead to allele specific expression. This 
phenomenon can be quantified by assessing the deviation from the mRNA equimolar ratio. We have 
identified a number of genes where specific haplotypes are associated with differences in HIV disease 
progression or treatment response. Analysis of gene expression by mRNA quantitation or using in vitro 
reporter assays have been mostly unsatisfactory. Therefore, we try to approach this question by using ex 
vivo differential allelic expression measurments. 
Methods: Initial experiments were performed on the synonymous allele variant 3435C>T in exon 26 of MDR1, 
coding for the drug transporter P-glycoprotein. B-lymphoblastoid cells from 5 CEPH pedigree families (n=73 
individuals) were genotyped for this variant by Taqman. For variant specific allele expression analysis, total 
RNA was extracted from cell lines heterozygous for the variant (n=38), and was reverse transcribed with random 
hexamer primers. cDNA was amplified with specific primers for MDR1 and subjected to pyrosequencing. 
mRNA quantitative results were normalized by data from allelic quantification from genomic DNA. As a control 
for imbalanced allele expression, the IL1A rs17561 variant was included. 
Results: Pyrosequencing correctly measured the relative proportion of 3435T and 3435C DNA, mean±sem 
52.5±0.33 vs. 47.4±0.33, respectively. In contrast, there was less proportion of the 3435T than 3435C mRNA, 
41.0±8.2 vs. 60.0±9.0, P=0.008. However, the degree of skewed expression varied among the various 
individuals, ranging from T:C, 30:70 to 50:50. These results agree with the overall effect of MDR1 alleles on 
whole cell MDR1 and P-glycoprotein expression. 
Conclusions: Measurement of allele specific expression by pyrosequencing identifies the association of certain 
alleles with differential mRNA expression. In the case of MDR1 3435T>C, it provides a genetic basis to the 
observed influence of these gene variants on differences in transport function; and in available 
pharmacodynamic data. The heterogeneity in results suggests that the 3435T>C marker is carried by more than 
one single haplotype.  
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Screening and modeling of new HIV-1 restriction alleles using a 
combined in vitro/in vivo population approach 
Bleiber Gabriela 1 , May Margaret 2 , Martinez Raquel 1 , Meylan Pascal 1 , Beckmann 
Jacques 3 , Ott Jürg 4 , Telenti Amalio 1 , Swiss HIV Cohort Study  5 
1: Institut de Microbiologie, UNIL 
2: Department of Social Medicine, University of Bristol, UK 
3: Service of Medical Genetics, CHUV 
4: Laboratory of Statistical Genetics, Rockefeller University, USA 
 
Introduction: Human beings differ substantially in susceptibility to HIV-1. A few alleles at various loci have 
been associated with susceptibility and disease progression. In this study, we seeked to identify new HIV-1 
restriction alleles (markers) and to evaluate them - together with known markers – in an in vitro and in vivo 
system. We propose a prognostic model, which considers combined effects of markers, to allow estimation of 
disease progression. 
Methods: CD4 T-cells from 128 healthy caucasian blood donors were infected with NL4-3BaLenv, and virus 
production was monitored to assess cell permissiveness. Polymorphisms in 10 candidate genes were detected by 
SSCP and confirmed by sequencing. New candidate alleles and known markers were then assessed in PBMCs of 
644 participants of the Swiss HIV cohort Study. A model was used to estimate the time in years for the CD4 T-
cell count to decrease from 500 to 200 cells/µl by genotype. 
Results: Of 41134 nucleotides screened per individual in the in vitro system, 29 polymorphisms have been 
identified (1 variant per 1028 nucleotides). 3 of them - in Tsg101, βTRC and PPIA - were associated with 
differences in cell permissiveness in vitro and disease progression in vivo. In addition, there was a good 
correlation between the in vitro and in vivo phenotype for known markers. In our model, the estimated time for a 
decrease in CD4 T-cells from 500 to 200 ranged from 3.1 to 7.7 years in patients presenting a less or more 
favorable combination of the best 5 marker alleles, respectively (p=0.000009). 
Conclusions: The system of in vitro population genetics allows for rapid testing of candidate genes. In addition, 
the convergent findings in both the in vitro and in vivo system demonstrates the power of this approach in 
confirming the new HIV-1 restriction alleles. By applying our prognostic model, we estimate that the genetic 
effects of the markers might be responsible for lengthening or shortening the latency period to AIDS by up to 4.6 
years. 
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Gènes et environnement-GEN-019 
 
Consistent effects of variation in the tumor susceptibility gene 101 on 
multiple outcomes to HIV-1 exposures 
Bleiber Gabriela 1 , Bashirova Arman 2 , Martinez Raquel 1 , Carrington Mary 2 , 
Telenti Amalio 1 , Swiss HIV Cohort Study  3 
1: Institut de Microbiologie, UNIL 
2: NCI, NIH, DHHS, Frederick, MD, USA 
 
Introduction: Tumor susceptibility gene 101 (TSG101) is a host cellular protein that is used by HIV-1 in the 
budding process of viral particles from infected cells. We seeked for variations in this gene, as they could 
potentially affect the functional activity of the protein in viral budding, thereby altering levels of viral load in the 
blood of infected patients and the clinical course of AIDS.  
Methods: Polymorphisms in Tsg101 were analysed by single strand conformation polymorphism, sequencing 
and Taqman allelic discrimination. Their potential influence on susceptibility to HIV infection, rate of CD4 T 
cell depletion and viral load were evaluated  in vivo in HIV-1 infected Caucasian seroconverter and 
seroprevalent patients derived from both U.S. and Swiss HIV cohorts.  
Results : Sequence analysis of Tsg101 (2440 bp screened) revealed high sequence conservation for coding 
regions. Four single nucleotide polymorphisms (SNPs) were identified in non-coding regions, whereof two, –
183T>C (promoter) and +181A>C (intron 1), associated with restriction of HIV-1. They give rise to three 
haplotypes termed A (-183T/181A), B (-183T/181C), and C (-183C/181C), which occur at frequencies of 67%, 
21%, and 12%, respectively. The haplotypes showed a progressive effect on time to AIDS ranging from 
relatively rapid (haplotype C) to slow (haplotype B). These opposing effects were also observed for (i) 
susceptibility to infection, (ii) rate of CD4 T cell depletion, (iii) and viral load. The influence of TSG101 
genotypes on AIDS progression suggested dominant effects of both the susceptible haplotype C and the resistant 
haplotype B over the neutral haplotype A.  
Conclusions: These data raise the possibility that non-coding variation in the TSG101 gene affects the efficiency 
of TSG101-mediated release of viral particles from infected cells, thereby altering levels of plasma viral load and 
subsequent disease progression.  
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Gènes et environnement-GEN-020 
 
PROMOTER ANALYSIS BASED ON IN SILICO PRIMER EXTENSION 
Schmid Christoph 1 , Delorenzi Mauro 2 , Sengstag Thierry 2 , Praz Viviane 2 , Perier 
Rouaïda 1 , Bucher Philipp 2 
1: Swiss Institute of Bioinformatics (SIB) 
2: Swiss Institute of Bioinformatics (SIB), Swiss Institute of Experimental Cancer Research (ISREC) 
 
Identification of Functional Elements in Mammalian Genomes 
 

Large scale sequencing of transcripts are extensively used for gene discovery and genome annotation. 
While computational analysis of open reading frames often provides clues to the function of the gene product, it 
appears to be far more difficult to decode the regulatory information contained in non-coding sequences. The 
core promoter region immediately upstream of the transcription start site (TSS) plays a crucial role in the 
assembly of transcription complexes and, as a consequence, in the regulation of transcription initiation. Knowing 
the precise position of the TSS of a gene thus is of considerable importance for systematic analysis of the 
regulatory regions of a gene.   

The oligo-capping cloning technique, which is highly effective in generating cDNA inserts that extend 
up to the capped 5’end of an mRNA template, efficiently generates data that can be used for large scale and 
precise TSS mapping. Hundreds of thousands of 5’EST sequences from oligo-capped cDNA libraries (mostly 
from human and Drosophila) have recently become available. By mapping these sequences to the genome, one 
can identify the TSS of a large number of genes at once. We introduced the term “in silico primer extention 
(PE)” to refer to this new approach of promoter mapping. 

Defining the TSS of genes based on 5’ ESTs from oligo-capped cDNA libraries is not as trivial as it 
might appear. Many genes exhibit a highly dispersed initiation pattern. We have introduced a new clustering 
method to partition a gene-specific cDNA 5’end profile into one to several promoter regions. For each promoter 
region, we define the TSS as the most frequently used initiation site. Others have used the longest cDNA 
sequence of a gene for defining its TSS. However, our approach has a principle advantage to deal with the well 
known fact that many genes have multiple promoters.  

We have extensively analyzed the quality of promoter mapping achieved with our specific 
implementation in silico PE. For those promoters which were already mapped with conventional methods, we 
observed an almost perfect coincidence of the TSS positions defined by the old and the new method. The 
assessment of the positional preference and frequency of known promoter elements such as the Initiator or the 
TATA-box further indicated that in silico PE is at least as precise and accurate as established conventional PE.  

We used two motif discovery platforms, MEME and Signal Search Analysis, to characterize promoter 
elements in collections of human and Drosophila promoters defined by in silico PE. Still preliminary analysis of 
these data sets lead to surprising observations such as the DRE element, functioning in a TRF2-dependent 
initiation pathway being more frequent than the TATA-box in our Drosophila promoter set.  This specific fact 
may be related to an enrichment of strongly and broadly expressed genes in this promoter collection as compared 
to previously analyzed data sets. Taken together, these sets might provide evidence for a remarkably higher 
diversity in core promoter structure than originally thought. 
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Gènes et environnement-GEN-022 
 
Heritability of cellular susceptibility to lentiviruses 
Loeuillet Corinne 1 , Deutsch Samuel 2 , Munoz Miguel 1 , Attar Homa 2 , Antonarakis 
Stylianos 2 , Beckmann Jacques 1 , Telenti Amalio 1 
1: Institute of microbiology and Division of medical genetic, University of Lausanne 
2: Department of Genetic Medecine and Development, University of Geneva 
 
Background: Susceptibility to HIV-1 is a complex trait compounded by unknown 
environmental and genetic factors pertaining to both the human host and virus. Candidate 
gene approaches have been successfully exploited in defining the effect of a number of host 
genetic variants. However, the identification of novel lentiviral susceptibility regions in the 
genome demands alternative strategies. 
Material and methods: CEPH (Centre d’Etude du Polymorphisme Humain) pedigrees, 
consisting of EBV-immortalised lymphoblastic cell lines from large families (n=5, 72 
individuals) were used for lentiviral (LveGFP) transduction and GFP quantitation by FACS. 
Analysis was completed by evaluation of 6 markers of B cells (CD11a, CD19, CD21, CD23, 
CD39, CD54), 2 markers related to the immortalisation process (EBV copy number and LMP-
1 expression), and assessment of cell proliferation rates. Analyses were repeated at 3 separate 
time points. Percentage of positive cells and mean fluorescence intensity ratios were used as 
study phenotypes. Heritability was calculated using the Sequential Oligogenic Linkage 
Analysis Routines (SOLAR) software. 
Results: The CEPH B-lymphoblastoid cell lines did not significantly vary regarding cell 
proliferation (mean of 0.8 cell division per day). However, individual cell lines varied in 
susceptibility to lentiviral transduction (5 to 45% of cells) and in expression of the eGFP 
reporter gene (5 to 45 MFI ratio). Heritability (Hr2) of lentiviral susceptibility and expression 
was estimated at 0.38 (P=0.004) and 0.29 (P=0.013) respectively, suggesting a genetic 
component to these traits. The expression of cellular genes and EBV-related genes exhibited 
variable levels of heritability. In contrast, copy number of EBV (median 167 copies/cell, 
range 6-3144), showed no hereditary influences (Hr2=0.07, P=0.23).  
Discussion: CEPH pedigrees represent a useful model to study heritability of lentiviral 
susceptibility, which appears to be significantly modified by genetic variation of the host. As 
susceptibility to HIV-1 cannot be approached in vivo by linkage analyses, the CEPH cell lines 
represent an alternative resource for characterization and mapping of genetic determinants 
influencing the viral life cycle. 
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Gènes et environnement-GEN-023 

 

Influence of CYP2B6 polymorphism on plasma and intracellular 
concentrations and toxicity of efavirenz and nevirapine in HIV-infected 
patients 

rotger margalida 1 , colombo sara 2 , furrer hansjakob 3 , bleiber gabriela 1 , buclin 

thierry 2 , lee belle l3 , keiser olivier 4 , biollaz jérôme 2 , décosterd laurent 2 , telenti 

amalio 1 
1: Institute of Microbiology and Section of Infectious Diseases, University Hospital, Lausanne, 

2: Division of Clinical Pharmacology, University Hospital , Lausanne 

3: Division of Infectious Diseases, University Hospital, Bern 

4: Data Center Swiss HIV Cohort Study, Lausanne 

 

Background. Efavirenz (EFV) and nevirapine (NVP) are metabolized by cytochrome P450 

(CYP) 2B6. Allele 516 G>T (Gln172His) is associated with diminished activity of this 

isoenzyme, and may lead to differences in drug exposure.  

Methods. We evaluated this allele as a pharmacogenetic marker of EFV and NVP 

pharmacokinetics and EFV toxicity in 167 participants receiving EFV and 59 receiving NVP 

recruited within the genetics project of the Swiss HIV Cohort Study. Drug concentrations 

were measured in plasma by HPLC-UV technique. Drug concentration in PBMCs were 

determined by LC-tandem MS/MS. Neuropsychological toxicity of EFV (sleep disorders, 

mood disorders, fatigue) was assessed using a standardized questionnaire. 

Results. CYP2B6 516TT was associated with greater plasma and intracellular exposure to 

EFV, and greater plasma exposure to NVP. Intracellular drug concentration, and CYP2B6 

genotype were predictors of EFV neuropsychological toxicity.  

Conclusions. CYP2B6 genotyping may be useful to complement an individualization strategy 
based on plasma drug determinations to increase the safety and tolerability of EFV. 
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ABCB1 (MDR1), ABCC1 (MRP1), ABCC2 (MRP2), ABCG2 (BCRP) 
haplotypes and intracellular concentrations of Nelfinavir 

colombo sara 1 , soranzo nicole 2 , rotger margalida 3 , thuillard delphine3 , sprenger 

raimund 4 , bleiber gabriela3 , furrer hansjakob 5 , buclin thierry 1 , lee l belle5 , loeuillet 

corinne3 , goldstein david 2 , décosterd laurent , telenti amalio 6 
1: Division of Clinical Pharmacology, University Hospital, Lausanne, Switzerland 

2: Centre for Population Genetics and Human Health, University College London, UK 

3: Institute of Microbiology, University Hospital, Lausanne 

4: Epidauros Biotechnologie AG, Bernried, Germany 

5: Division of Infectious Diseases, University Hospital, Bern 

6: Division of Clinical Pharmacology, University Hospital, Lausanne, Switzerland / Institute of Microbiology, 

University Hospital, Lausanne 

 

Background. The HIV protease inhibitor nelfinavir is substrate of the polyspecific drug transporters 

ABCB1, ABCC1 and ABCC2, and an inhibitor of ABCG2. Genetic polymorphism in these genes may 

be associated with changes in transport function. A comprehensive evaluation of gene variation and 

inferred haplotypes was done to assess possible associations of genetic variants with intracellular 

concentration of nelfinavir.  

Methods. Analysis used peripheral mononuclear cells from individual receiving nelfinavir (n=28), and 

the non-substrate efavirenz (n=10). Evaluation of transporter alleles included 89 single nucleotide 

polymorphism: 39 SNPs in ABCB1, 7 in ABCC1, 27 in ABCC2, and 16 in ABCG2. Drug 

concentration in PBMCs were determined by LC-tandem MS/MS.  

Results. As expected, no association was identified for SNPs in the various transporters and the 

intracellular area under the curve (AUC) of efavirenz. There was no significant association between 

intracellular nelfinavir AUC and SNPs or haplotypes at ABCC1, ABCC2, ABCG2. In contrast, we 

detected a significant association for two ABCB1 loci in strong linkage dysequilibrium: 3435C>T; 

AUCTT>AUCCT>AUCCC (ratio 2.1, 1.4, 1, P=0.04), and intron 26 +80T>C; AUCCC> AUCCT > AUCTT 

(ratio 2.4, 1.3, 1, P=0.03). Analysis of allele specific expression of MDR 3435T / IS26+80C 

demonstrated the diminished expression of this haplotype:the percentage of 3435T mRNA: 3435T vs. 

3435C mRNA was 41.0±8.2% vs. 60.0±9.0%, P=0.008. 

Conclusions. Extensive analysis of genetic variants of drug transporters confirmed the relevance of 

MDR1 alleles in determining intracellular concentrations of HIV protease inhibitors, and point to the 

causal haplotypes. 
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Système immunitaire-IMI-000 
 
Studies of the interaction between Peyer's patch dendritic cells and 
secretory IgA 
Kadaoui Khalil 1 , Corthésy Blaise 1 
1: R&D immunologie et allergie 
 
 
Peyer's patches (PP) represents the primary site for uptake and presentation of 

ingested antigens in the intestine. Antigens are sampled by M cells, which pass them 

to underlying antigen-presenting cells including dendritic cells (DC) and 

macrophages. This triggers activation of T helper lymphocytes. Induction of mucosal 

T cell response is important for the production of secretory IgA (SIgA), the chief 

antibody at mucosal surfaces. SIgA consists of two monomeric IgA units, and two 

additional polypeptides: J chain and secretory component. Multiple molecular forms 

of SIgA are obtained by heterologous expression systems developed in our 

laboratory.   

Previous studies in the laboratory have shown that administration of rSIgA into 

mouse intestinal loop binds specifically to M cells, enter into PP, and are eventually 

internalised by DC. The specific internalisation of SIgA by PP DC in vivo suggests 

that this event has a physiological relevance for mucosal homeostasis. As a first step 

to understand the function of SIgA uptake by PP DC, we have developed a 

purification procedure to isolate these cells using magnetic cell sorting (MACS). 

Enrichment was shown to reach up to 95%. Flow cytometry analysis of DC subtypes 

confirmed the presence of double CD11c+/CD11b+ and CD11c+/CD8+ cells, and led 

us to identify a novel subtype exhibiting both CD11c and CD19 markers. By using a 

combination of MACS isolation and confocal microscopy, we have demonstrated that 

PP DC bind and internalize SIgA via a receptor specific for the IgA moiety of the 

molecule, and this receptor could be exclusively expressed on DC from PP. 

These results led us to explore whether SIgA could deliver antigens to PP DC.  

To approach this question, Shigella flexneri expressing GFP will be used as a model 

of mice intestine infection, knowing that Shigella flexneri do not infect mice by 

intestinal route. S.flexneriGFP will be coated with SIgA:Cy3, and analyzed ex-vivo 

and in-vivo in term of PP DC interaction and mice intestinal infection. 
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Système immunitaire-IMI-001 
 
Dissection of mechansims of inflammation in zymosan induced 
arthritis in mice 
Frasnelli Matthias 1 , Busso Nathalie 1 , Tarussio David 1 , Chobaz Veronique 1 , So 
Alexander 1 
1: Rhumatologie 
 
Zymosan induced arthritis is thought to be dependent on activation of the alternative pathway 
of complement and is short lived. Recently it has been demonstrated that zymosan is capable 
of activating the innate immune system via toll-like receptor 2 (TLR2), and Dectin-1. These 
receptors play a role in linking the innate to the adaptive immune response.  
We have therefore reinvestigated the mechanisms by which zymosan induces arthritis by 
analyzing the kinetic of inflammation, the joint histology, lymphocyte proliferation in wild 
type, TLR2 and C3 deficient mice. 
Complement studies showed no difference in Tc- uptake scores in C3KO mice compared to 
wt mice, and even a tendency to higher inflammation in Tc measurement was observed at d1. 
Histology showed a decrease of inflammation at d 25 compared to wt mice. 
In previews studies it has been shown a decrease of Tc uptake scores in TLR2KO mice 
compared to wt mice. Cellular infiltration was as well reduced in histology. Lymph node cell 
proliferation to zymosan was significantly reduced compared to wt mice.  
FACs analysis of serum of wt mice showed a production of IgG against zymosan at d 25. 
Laminarin a soluble beta-Glucan showed a 50%  decrease in a phagocytosis assay, when 
added simultaneously with zymosan to macrophages. In zymosan induced arthritis the co-
administartion of Laminarin showed a decrease of inflammation at d1 and d3. 
These results show that zymosan induced arthritis is more prolonged than originally described 
and that a immune response to zymosan via TLR2, and Dectin-1 signalling is in part 
responsible for perpetuation of local inflammation in the early phase, while C3 seems not to 
have importance in that phase. 
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Système immunitaire-IMI-002 
 
Utility of Procalcitonin (PCT) as Surrogate Marker of Bacterial 
Infection in Febrile Neutropenic Cancer Patients. 
Robinson Owen 1 , Calandra Thierry 1 , Bally Frank 1 , Knaup Marlies 1 , Beier 
Winfried 2 , Marchetti Oscar 1 
1: CHUV 
2: BRAHMS 
 
 
 
Background. PCT, a propeptide of calcitonin, is elevated in bacterial infections but 
not in inflammatory diseases.  In neutropenic patients, fever etiology remains 
unknown in 30-60% of cases. PCT may help to identify patients with undiagnosed 
bacterial infections.  
 
Objective. To assess the utility of PCT [KRYPTOR-PCT® (KRY), new automated and 
rapid test, and LUMItest® (LUM), reference method (BRAHMS, Germany)] as marker 
of bacterial infection in neutropenic patients. 
 
Methods. Prospective study in patients undergoing chemotherapy for cancer. Febrile 
episodes (FE) were classified as MDI, CDI, and FUO (JID, 1990). Plasma was 
collected 2x/week before and 1x/d within 4 days of a FE. PCT > 0.4 µg/L (KRY) and 
0.5 (LUM) was considered positive.   
 
Results. 194 FE occurred in 125 neutropenic episodes. Median peak PCT 
concentrations (µg/L, range): 
 
 KRY LUM 
MDI (n=65) 

bacteremia (w/o coag-neg staph)  
coag-neg staph bacteremia  

0.8 (0.1-166.2) 
2.9 (0.1-166.2) 
0.2 (0.1-0.7) 

0.8 (0.1-205.7) 
2.9 (0.3-205.7) 
0.5 (0.2-4.8) 

CDI (n=68) 
deep 1   

superficial 2   

0.8 (0.1-15.4) 
1.2 (0.1-15.4) 
0.3 (0.1-7.4) 

0.9 (0.1-16.1) 
1.3 (0.1-16.1) 
0.4 (0.1-10.2) 

FUO (n=61) 0.4 (0.1-1.8) 0.5 (0.1-1.8) 
1 pneumonia, typhlitis, severe mucositis 2 moderate mucositis, soft tissue infections  
P<0.001 MDI/CDI vs FUO 
 

KRY & LUM were concordant in 95% of FE (r=0.92, p<0.001) and had similar kinetics 
(time to positivity: 1 d, range 1-10).   KRY & LUM were negative in 70% and 69% of 
FUOs, respectively. 
 
Conclusions. PCT was significantly higher in MDI/CDI than FUO.  Yet, its main utility 
seems to be its capacity to identify patients with FUO who may not have bacterial infection 
(low PCT).  KRYPTOR-PCT, the new assay, is as accurate as LUMItest, but faster and easier.   
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Système immunitaire-IMI-003 
 
Expression and Transcriptional Regulation of Macrophage Migration 
Inhibitory Factor (MIF) in Human Monocytic Cells 
Roger Thierry 1 , Schiesser Anne-Laure 1 , Renner Pascal 1 , Calandra Thierry 1 
1: Infectious Diseases, CHUV 
 
Background : The cytokine MIF has recently emerged to be a critical mediator of 
innate immunity and septic shock (Nature Rev. Immunol. 2003;3:791).  MIF promoter 
polymorphisms (-794 CATT repeat and –173 G/C) have been associated with 
susceptibility to and/or severity of rheumatoid arthritis, atopia and ulcerative colitis.  
Yet, the regulation of the expression of the MIF gene has not yet been studied. 
 
Objective : To study the regulation and expression of the MIF gene in human 
monocytic cells, that are an important source of MIF. 
 
Methods : Experiments were performed with human THP-1 monocytic and U-937 
promonocytic cells (with or without phorbol myristate acetate-induced differentiation).  
MIF mRNA, protein and full-length, truncated or mutated promoter activities (in cells 
cultured with or without kinase inhibitors) were assessed by Northern blotting, 
Western blotting and luciferase reporter assay, respectively.  Transcription factor 
binding activity was assessed by electrophoretic mobility shift assay. 
 
Results : Several potential regulatory sequences, including NF-κB, AP-1, GATA, 
CREB and Sp1 sites, were identified within a 2.8 kb fragment upstream of the 
transcription start site.  CREB and Sp1 (THP-1), or NF-κB (U-937) sites were required 
for full MIF promoter activity.  MIF mRNA levels were higher in U-937 than in THP-1 
cells and decreased after PMA-induced terminal differentiation (U-937).  In 
agreement with these observations, protein kinase C inhibitors increased MIF 
expression in both cell types, whereas an inhibitor of the NF-κB pathway (PDTC) 
repressed MIF expression in U-937 cells. 
 
Conclusions : These results suggest that the expression of the human MIF gene is 
controlled by different regulatory pathways in cells of the myelo-monoytic lineage, 
whose contribution seems to be influenced by the stage of cell differentiation.  The 
impact of MIF gene polymorphisms may therefore vary with either cell type or degree 
of cell differentiation. 
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Système immunitaire-IMI-004 
 
Regulation of Toll-Like Receptor 4 (TLR4) Expression by Mouse 
Macrophages Exposed to Microbial and Pro-inflammatory Stimuli 
Roger Thierry 1 , Schiesser Anne-Laure 1 , Calandra Thierry 1 
1: Infectious Diseases, CHUV 
 
Background : TLR4, the signal transducing molecule of the endotoxin (LPS) 
receptor complex is expressed predominantly by myeloid cells and plays a critical 
role in the recognition of Gram-negative bacteria by immune cells. Mutations or deletion 
of the TLR4 gene, or modulation of TLR4 protein expression during infectious or 
inflammatory diseases, may predispose to or influence the outcome of Gram-
negative sepsis. 

 
Objective : To study TLR4 expression by mouse macrophages exposed to 
microbial, pro-and anti-inflammatory stimuli. 
 
Methods :  RAW 264.7 macrophages were cultured with or without heat-killed 
bacteria (E. coli, Salmonella spp., S. aureus, S. pyogenes), microbial products (E. 
coli LPS, S. aureus peptidoglycan, Pam-Cys3 lipopeptide, CpG oligonucleotides), 
cytokines (TNF, IFN), phorbol myristate acetate (PMA), ionomycin, and 
dexamethasone. TLR4 mRNA, protein and promoter activity were assessed by 
Northern blotting, flow cytometry and luciferase reporter assay. 
 
Results : TLR4 mRNA and protein levels were markedly reduced (mRNA : 3-fold 
within 30 min) in macrophages exposed to LPS (100 ng/ml) and Gram-negative 
bacteria (108 cfu/ml).  LPS did not affect TLR4 promoter activity, but reduced TLR4 
mRNA half-life by 30 %. In contrast, PMA plus ionomycin strongly increased (3-fold) 
TLR4 promoter activity and mRNA levels. Effect of PMA plus ionomycin on TLR4 
promoter was abolished by mutation of a conserved AP-1 site of the TLR4 
promoter. TLR4 mRNA and protein expression was only discreetly affected by all 
other stimuli, including dexamethasone (up to 1 µM). 
 
Conclusions : Mouse macrophage TLR4 expression is robust and was found to 
be modulated by a minority of powerful microbial, pro- or anti-inflammatory stimuli, 
including LPS, its natural ligand, and activators of the protein kinase C pathway. 
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Système immunitaire-IMI-005 
 
Effect of virus persistence, antigen exposure and levels on memory 
CD4 T cell responses 
Harari Alexandre 1 , cellerai Cristina 1 , Vallelian Florence 1 , Ciuffreda Donatella 1 , 
Mazza Stefania 1 , Pantaleo Giuseppe 1 
1: Lab. d'immunopathologie du SIDA, service d'immunologie et d'allergie, DM, CHUV 
 
Background: The quest for correlates of protection is a central issue for vaccine development 
but it is still unclear whether these correlates are causes or consequences of virus/Ag control. 
Methods: We have addressed this issue by analyzing different models of memory CD4 T cell 
responses in 18 HIV-1-infected subjects with chronic progressive infection, 7 HIV-1-infected 
subjects with non-progressive infection (LTNP), 15 subjects with acute HIV-1 infection (4 of 
them also experienced an acute CMV infection) and 50 HIV negative subjects. We have used 
a) the tetanus toxoid (TT) as a model of memory T cell response where the Ag is cleared, b) 
CMV, HSV, EBV and HIV-1 [LTNP] chronic infections as models of protracted Ag 
exposure, and c) chronic and primary HIV and primary CMV infection as models of high Ag 
load. 
Results: TT-specific CD4 T cells were mostly composed (>80%) of single IL2-secreting 
cells, the three distinct cytokine-secreting CD4 T cell populations (single IL2, IL2/IFNg and 
single IFNg) were well represented within CMV, HSV, EBV and HIV-1 [LTNP] specific T 
cells, and single IFNg secreting cells dominated (>80%) the HIV-specific (chronic and acute) 
as well as the acute CMV T cell response. These models were then manipulated in vivo. After 
re-immunization, we observed a major increase in the percentage of TT-specific IL2 secreting 
CD4 T cells along with the appearance of IL2/IFNg and IFNg secreting cells. The three 
distinct cytokine secreting populations of HIV- or CMV-specific CD4 T cells were equally 
represented in HIV-1-infected subjects one year after virus suppression by ART in subjects 
with acute or chronic infection or one year later in patients who experienced a primary CMV 
infection, respectively. We also monitored the changes in HIV-1-specific CD4 T cell response 
after ART interruption in three patients successfully treated for two years and observed a 15-
25-fold increase in the percentage of IFNg secreting cells along with a shift from a 
polyfunctional to a dominant IFNg response. Finally, the three distinct patterns were also 
observed in 24 ART-treated children and these correlated very well with past and present 
viremia (IL2 responses were observed in patients aviremic for 4 years, IFNg responses in 
viremic patients and polyfunctional responses in patients who experienced recent blips of 
viremia). 
Conclusions: Virus persistence and Ag levels dictate the functional composition of CD4 T 
cell populations in different models of immune response. 
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Système immunitaire-IMI-006 
 
Development of standard operating procedures (SOPs) for 
immunology monitoring in vaccine clinical trials 
Medjitna-Rais Emmanuelle 1 , Tapia Gonzalo 1 , Poupon Lucienne 1 , Garcia Miguel 1 , 
Cellerai Cristina 1 , Pantaleo Giuseppe 1 , Harari Alexandre 1 
1: Lab. du centre de vaccinologie et d'immunothérapie, service d'immunologie et d'allergie, DM, CHUV 
 
Background: Vaccine trials require highly standardized operating procedures (SOPs) for the 
monitoring of vaccine-specific immune responses in  peripheral blood mononuclear cell 
(PBMC). Different controls and strategies should be develop also to monitor the assay 
variability throughout the duration of the study.  
Methods: In the context of EUROVAC01 (EV01) vaccine trial (12 volunteers and 5 time-
points), SOPs were developed for PBMC isolation, freezing, thawing and IFN-gamma 
ELISPOT.  The controls included a panel of 23 peptides derived from Cytomegalovirus, 
Epstein-Barr Virus and Influenza virus (called CEF). Recovery of PBMC after isolation from 
blood, recovery and viability after thawing and particularly mean background, reproducibility 
and longitudinal responses to the CEF control of the ELISPOT assay were analyzed. 
Results: Mean recovery of 60 PBMC isolations from blood was 1.74±0.49x106 PBMC/ml of 
blood. Following cryo-preservation, PBMC were thawed for the ELISPOT assay and average 
viability and recovery (based on the initial number of frozen cells) were 96±0.5% and 
105±3.9% respectively (n=60). Initial assessment of the ELISPOT reproducibility had shown 
minimal intra- and inter-assay variability (9.6±0.5%, n=120 and 24.6±2.7%, n=40, 
respectively). In addition, the ELISPOT assay was well correlated with the IFN-gamma 
intracellular flow cytometry assay (R>0.9, P<0.01, n=10). With regard to the EV01 study, the 
ELISPOT assay included three controls, i.e. unstimulated cells, and Staphylococcal 
enterotoxin B (SEB) and CEF stimulated cells. The average intra-assay variability was low 
for these two positive controls (9±1.2%, n=115). The mean background was very low 
(13.7±1.3 SFU/106 PBMC, n=60) in unstimulated cells. The frequency of IFN-gamma 
secreting cells was very high (4159±159 SFU/106 PBMC, n=60) after SEB stimulation. CEF 
gave positive responses in 11 out of 12 volunteers (mean: 431±47.8 SFU/106 PBMC, n=55). 
Of interest, the average variability of response to the CEF peptide panel in the 5 time points 
tested for each volunteer throughout the 24 week study duration was  22.9±2.3%. This 
variability was similar to the inter-assay variability of the assay.  
Conclusions: The development of SOPs and of immunology monitoring strategies for the 
evaluation of vaccine-specific immune responses requires specifically trained laboratory 
technicians and dedicated laboratory facilities. 
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Système immunitaire-IMI-007 
 
Proteomics of hTERT-immortalized human T lymphocytes. 

Thadikkaran Lynne 1 , Menzel Olivier 2 , Crettaz David 1 , Rufer Nathalie 2 , Tissot 
Jean-Daniel 1 
1: Service régional vaudois de transfusion sanguine 
2: NCCR Molecular Oncology 

 
Introduction: Most mature blood cells have a finite life span. In human somatic cells, 
including T lymphocytes, telomeres progressively shorten with each cell division eventually 
leading to chromosomal instability. Previous studies have shown that ectopic expression of 
the human telomerase reverse transcriptase (hTERT) gene into various human cells results in 
the extension of their replicative life span, without inducing changes associated with 
transformation. However, it is still unclear whether cells that over-express telomerase are 
physiologically and biochemically indistinguishable from normal cells or whether they have 
undergone alterations, e.g. in the p16/pRb pathway. With regard to the suitability of the use 
of “immortalized” T lymphocytes as cell source for adoptive immunotherapy, a major 
concern is that such cells retain a normal phenotype and functional properties. 
 
Methods: To address this question, we investigated the protein pattern of young, senescent 
and hTERT-immortalized CD8+ T clones using high-resolution proteomic-based technology 
(2-DE, image analysis, and mass spectrometry). Four groups of lymphocytes were included in 
the study; young lymphocytes (25 population doublings; PDs) expressing (group 1) or not 
hTERT (group 2), aged lymphocytes close to replicative senescence (100 PDs; group 3) and 
immortal T lymphocytes with >200 PDs (group 4). 2433 ± 460 spots (mean ± SD; N=16) 
were detected, and 1263 ± 101 spots (mean ± SD; N=16) were matched. 
 
Results: Our analysis revealed very little difference in the spot expression profiles between 
young T cells that ectopically express hTERT or not. In contrast, several relevant spots (N=7) 
out of the matched spots showed differences in expression, allowing the discrimination 
between “senescent” and “immortalized” T lymphocytes. Interestingly immortal T cells 
shared a similar set of spots with that of young cells (“young-specific”; N=5), while senescent 
T cells displayed a particular set of spots (“aged-specific”; N=3). The identification of these 
proteins by MALDI-TOF is in progress. Altogether our results indicate that telomerase is able 
to confer a “young-like” phenotype to T lymphocytes during long-term culture, while aging 
induces significant changes in the proteome of senescent cells. 
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Therapeutic Effects of Bacteriophage Cpl-1 Lysin Against 
Streptococcus pneumoniae Endocarditis in Rats 
Entenza José M. 1 , Loeffler Jutta M. 2 , Bizzini Alain 1 , Vouillamoz Jacques 1 , Giddey 
Marlyse 1 , Fischetti Vincent A. 2 , Moreillon Philippe 1 
1: Departement de Microbiologie Fondamentale, UNIL 
2: The Rockefeller University, New York 
 
 
Background: S. neumoniae is a common human pathogen which is becoming increasingly resistant to 
antibiotics worldwide. Alternative treatment strategies, therefore, need to be explored. Lysins are 
phage lytic enzymes that rapidly degrade the cell wall of bacteria (Nelson et al., PNAS 2001; 98:4104; 
Loeffler et al., Science 2001; 294:2170; Loeffler et al., Infect Immun 2003; 71:6199) and are potential 
therapeutic agents against multi-drug resistant pathogens. Lysin Cpl-1 is a muramidase, encoded by a 
pneumococcal phage, that binds specifically to wall-associated choline residues of S. pneumoniae and 
rapidly kills these bacteria. Here we evaluated the in vitro activity of Cpl-1 against a penicillin-
resistant S. pneumoniae strain, and its therapeutic efficiency in rats with experimental endocarditis 
 
Methods: In vitro killing by Cpl-1 (100 mg/l) against the penicillin-resistant clinical isolate S. 
pneumoniae WB4 was determined on log-phase bacteria suspended in 50mM phosphate buffer. 
Experimental endocarditis was induced by inoculating rats with sterile aortic vegetations with 107 
CFU S. pneumoniae WB4. 24h later, animals were treated with an intravenous (i.v.) bolus of 10 mg/kg 
of Cpl-1 followed by continuous infusion of 5 mg/kg/h for 6h, or an i.v bolus of 125 mg/kg followed 
by continuous infusion of 125 mg/kg/h for 6h. Rats were sacrificed at 0, 0.5, 2 and 6h, and blood and 
vegetation cultures were performed. 
 
Results: In vitro, Cpl-1 reduced the viability of S. pneumoniae WB4 by >7 log10 CFU within 15 min. 
In vivo, in rats receiving 10 mg/kg, then 5 mg/kg, we observed a 2 log reduction in bacterial titer in 
blood at 30 min (P< 0.05 vs time 0 and controls), but no reduction in the vegetation counts. In 
contrast, rats receiving i.v. bolus of 125 mg/kg, then continuous infusion of 125 mg/kg/h), resulted in 
sterile blood cultures within 30 min, and reduced bacterial titers in vegetations: 1-2 log10 CFU within 
30 min, >4 log10 CFU within 2h and >5 log10 CFU within 6h (P< 0.05 vs. controls).  
 
Conclusions: Cpl-1 was rapidly bactericidal against penicillin-resistant S. pneumoniae both in vitro 
and in vivo. In vitro, Cpl-1 kills >7 log10 CFU S. pneumoniae WB4 within 15 min. In experimental 
endocarditis, high dose Cpl-1 achieved a decrease in pneumococcal viable counts of >4 log10 CFU in 
blood within 30 min, and >4 log10 CFU in vegetations within 2h, a bactericidal speed that is 
unprecedented by antibiotics in this model. CPL-1 shows promise as an effective, novel approach, for 
the therapy of S. pneumoniae infections. 
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Mast cells are Critical Mediators of Vaccine-Induced Helicobacter 
Clearance in the mouse model 
VELIN DOMINIQUE 1 , BACHMANN DANIEL 1 , BOUZOURENE HANIFA 2 , 
MICHETTI PIERRE 1 
1: Service de Gastro-entérologie et d'Hépatologie, CHUV 
2: Institut de Pathologie, CHUV 
 
Background & Aims: Despite the proven ability of immunization to prevent Helicobacter 
infection in mouse models, the precise mechanism of protection has remained elusive. 
Methods: We explored the cellular events associated with Helicobacter clearance from the 
stomach following vaccination by flow cytometry analysis, histological and molecular 
studies. Results: Kinetic studies showed that the infection is undetectable in vaccinated mice 
at day 5 post bacterial challenge. Flow cytometry analysis showed that the percentages of 
mast cells (CD3-CD117+) increased in the lymphoid cells isolated from the stomach at day 4 
post challenge in urease + Cholera Toxin (CT) vaccinated mice in comparison to mice 
administered with CT alone (9.4±4.4 and 3.1±1 respectively, for vaccinated and CT 
administered, n=5; p<0.01). Quantitative PCR analysis showed an increase mRNA expression 
of  the mast cell proteases 1 and 2 at day 5 post challenge in the stomach of vaccinated mice. 
In contrast to wild type mice, mast cell deficient mice (W/Wv mice) were not protected from 
H. felis colonization after vaccination. Indeed only 1 out of 12 vaccinated W/Wv mice showed 
negative urease tests. Remarkably, vaccinated W/Wv mice reconstituted with cultured bone 
marrow-derived mast cells recovered the ability to clear the infection after vaccination (8 out 
of 10 mast cells reconstituted mice showed negative urease tests (p<0.006 as compared to 
wild type mice)). Conclusion: These experiments show that mast cells are, remarkably and 
unexpectedly, critical mediators of anti-Helicobacter vaccination. 
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Selective Defect of IL-2 Secreting CD8 T Cells in Progressive HIV-1 
Infection 

Zimmerli Simone 1 , Harari Alexandre 1 , Pantaleo Giuseppe 1 
1: Laboratoire d'Immunopathologie du SIDA, IAL 

 

Background: Studies performed in mice have shown that a substantial proportion of memory CD8 T cells 

persisting after the clearance of antigen (Ag) have the ability to secrete IL-2 in addition to IFN-g. The wide 

heterogeneity of CD8 T cell responses has been proposed to be dependent upon the type of the pathogen in 

human virus infections. In the present study we have studied memory CD8 T cells responses in different virus 

infections characterized by complete clearance (Flu) of Ag, repetitive Ag exposure (EBV and CMV chronic 

infections) and Ag persistence (HIV-1). HIV-1 specific CD8 T cells responses were investigated in subjects with 

progressive and non-progressive infection while the other virus specific responses were investigated in HIV 

negative subjects. 

Methods: Functional characterization (secretion of INF-g and IL-2) of HIV-1-, CMV-, EBV-, and Flu-specific 

CD8 T cells was performed in peripheral blood of 11 HIV-1-infected progressors with no previous ART, 6 HIV-

1 longterm non-progressors (LTNP) and in 29 HIV-1 negative subjects. Cells were stained with mAbs to CD8, 

CD69, IFN-g and IL-2, CD45RA, CCR7 and with MHC Class I tetramers and analyzed by multi-parametric flow 

cytometry. Statistical significance was calculated by 2 tails student t test. 

Results: Virus-specific IFN-g-secreting CD8 T cells were the dominant immune response in CMV (0.7±0.1%, 

n=11), EBV (0.7±0.3%, n=10), Flu (0.2±0.06%, n=7) and HIV-1 progressive (0.5±0.14%, n=11) and non-

progressive (0.6±0.07%, n=6) infections.  Of interest, a substantial proportion of CMV- (12.7±1.8%, n=11), 

EBV- (19.2±3.2%, n=10), and Flu-specific (25.6±3.6%, n=7) IFN-g secreting CD8 T cells secreted also IL-2, 

while these cells were poorly represented in HIV-1-specific cells (1.9±0.6%, n=11). By contrast HIV-1-specific 

CD8 T cells from LTNP were also able to secrete IL-2 (7.20±0.48%). These differences were significantly 

different (P<0.005).  

Conclusion: These results demonstrate a selective defect of IL-2 secreting CD8 T cells in progressive HIV-1 

infection. Furthermore, they indicate that the wide heterogeneity of the virus-specific CD8 T cell responses can 

be explained on the basis of different conditions of virus clearance and persistence. 
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Salmonella-based prophylactic vaccines against human 
papillomavirus 
Fraillery Dominique 1 , Baud David 1 , Nardelli-Haefliger Denise 2 
1: Department of Gynecology, University Hospital (CHUV), 1011 Lausanne, Switzerland 
2: Department of Gynecology and Institute of Microbiology, University Hospital (CHUV), 1011 
Lausanne, Switzerland 
 
 

 

Human papillomavirus (HPV), mainly type 16, is a major risk factor for development of cervical 
cancer, with estimated annual mortality being in order of 400 000 in the world. The development of 
prophylactic vaccines is probably the most effective strategy to prevent cervical cancer. The leading 
candidate prophylactic vaccine is composed of the L1 major capsid protein assembled into virus 
like particle (VLP). VLPs administered by intramuscular injections  induce HPV type-specific 
neutralizing antibodies. However, since most of cervical cancers occur in developing countries, 
these expensive vaccines appear to be inaccessible for people needing them most. Thus it is of great 
importance to develop strategies that have worldwide applicability. Live attenuated Salmonella 
strains may be effective antigen delivery systems, as they are able to express foreign antigens and 
to elicit mucosal as well as systemic immune responses after oral administration.  

We have previously shown that live attenuated Salmonella assembling HPV16 VLPs can induce 
neutralizing antibodies against HPV16 in genital secretions of mice. Our last generation of 
recombinant S. enterica serovar Typhimurium is efficient after a single oral immunization in mice.  
To further characterize the immune response to recombinant attenuated  S. enterica serovar Typhi 
vaccine strains, we have used as a preclinical model classical intranasal immunization of mice. Our 
data show that S. enterica serovar Typhi Ty21a vaccine strain was the most effective at inducing 
anti-HPV16 VLP antibody titers in mice. We have here evaluated whether a prime-boost strategy, 
using purified VLPs as prime and Salmonella expressing VLPs as boost, can enhance the immune 
response to the VLP antigen. For this purpose, we have compared three Salmonella recombinant 
strains expressing HPV16 VLPs, Ty21a L1S and two attenuated S. entercia serovar Typhimurium 
strains, AroA L1S and PhoPc L1S. Our data confirm the great immunogenicity of the Ty21a L1S 
vaccine strain and show that a subcutaneous prime with 1µg VLP can enhance the anti-VLPs 
responses if these are not maximal after Salmonella immunization. 

Although L1-VLPs are highly immunogenic, antibodies against these VLPs have HPV type-specific 
neutralizing activities. In contrast, antibodies against the minor capsid protein L2 include a cross-
neutralizing antibody, which recognizes a putative common neutralization epitope on most HPV 
types. In order to generate new prophylactic vaccine with a wider HPV protection, we expressed 
the whole HPV16 L2 protein or the N terminal parts of it (aa 1-166 or aa 1-364) in PhoPc. 
Neutralizing antibody responses against HPV16 and BPV will be tested with a secreted alkaline 
phosphatase HPV16 and BPV pseudovirus assay .  
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Development of immunological readouts for the evaluation of 
therapeutic vaccination against HPV16 infection and cancer 
Revaz Véronique 1 , Wirth Susanne 2 , Romero Pedro 3 , Bobst Martine 1 , Zosso 
Nathalie 2 , De Grandi Pierre 1 , Nardelli Haefliger Denise 4 
1: Department of Gynaecology, University Hospital (CHUV), 1011 Lausanne, Switzerland 
2: Department of Gynaecology, University Hospital (CHUV), 1011 Lausanne and NCCR Molecular 
Oncology, 1066 Epalinges, Switzerland 
3: Division of Clinical Onco-Immunology, Ludwig Institute for Cancer Research, University Hospital 
(CHUV), 1011 Lausanne, Switzerland 
4: Department of Gynaecology and Institute of Microbiology, University Hospital (CHUV), 1011 
Lausanne, Switzerland 
 
Cervical cancer is the second leading cause of cancer deaths in women worldwide, and virtually all of 
these tumors are attributable to infection with a subset of human papillomaviruses (HPV), of which 
HPV16 is found most frequently. An effective vaccine against these HPVs is therefore expected to 
have a dramatic impact in the incidence of this cancer and its precursor lesions. In contrast to 
prophylactic vaccination, therapeutic vaccination that aims at eradicating HPV-associated high grade 
lesions (HSIL) or tumors has met limited clinical success and poor or non-correlating immune 
responses. Only systemic routes of vaccination have been tested and the immunological readouts 
were often restricted to defined epitopes derived from the E7 oncoprotein of HPV16 and were never 
assessed in the genital mucosa where the targeted lesions reside. 
We have developed a novel comprehensive and semi-quantitative readout of the cellular immune 
responses against HPV16 E7 using recombinant E7-expressing vectors such as vaccinia virus, 
adenovirus and lentivirus. These serve to perform in vitro expansion of E7-specific T cell precursors 
from PBMC using small micro-cultures, so that precursor frequency can be calculated and direct 
isolation of oligoclonal or monoclonal E7-specific T cell populations may be achieved. The same 
procedure was also developed to measure the Influenza-specific (M1) immune responses in control 
experiments. After a first in vitro expansion of CD8 and CD4 cells, a multi-well analysis by classical 
IFN-� ELISPOT was performed with the CD8 cells, while for CD4 cells a 4 days long IFN-� ELISPOT 
procedure was used. These methods allowed to determine in an HPV16+ HSIL patient an M1-specific 
CD8 cell precursor frequency of 1/6’000 and M1-specific CD4 cell precursor frequency of 1/100’000. 
Positive M1-specific CD8 cells were further confirmed by FACS analysis after staining with a M1-
specific tetramer. Analysis of the E7-specific precursor frequency only allowed the detection of 1/1x107 

E7-specific CD8 cells and 1/5x106 E7-specific CD4 cells. Confirmation of these E7–specific T cells 
using short and long E7 peptides pools is ongoing, together with the analysis of a newly recruited 
HSIL patient. Such low E7-specific precursor frequency is in agreement with other studies performed 
in HSIL patients. A similar procedure is currently applied to cells isolated from cervical biopsies. This 
should allow a final evaluation of this method before the initiation of a phase I aerosol MVA 
vaccination trial scheduled in fall 2005.. 
As the ability to measure cellular immune responses in the genital mucosa is a key issue, we are also 
evaluating alternative methods in the murine model. A real-time RT-PCR technique (Taqman) to 
determine the amount of IFN-�mRNA molecules induced after a 3h antigen-specific stimulation was 
developed. This method was tested on PBMC and genital cells, the only specimen that will be 
available in human, as well as on different lymph node (LN) cells available in mice. Mice were 
vaccinated s.c. with HPV16 VLPs as model antigen and the L1-specific responses were analyzed 5 to 
10 days after immunization. In PBMC, the anti-L1 response peaked 6 days after vaccination with a 
mean 30-fold L1-specific induction of IFN- �. A similarly high L1-specific IFN- �induction was observed 
in iliac and inguinal LN. These LN drain the site of vaccination at the base of the tail as well as the 
genital tract and whether their response may be used as surrogate for the genital response is under 
investigation. The Taqman data were correlated by classical IFN-� ELISPOT in LN and PBMC. L1-
specific induction of IFN-� was variable in cervico-vaginal cells ranging from non-detectable to 10 fold. 
Whether this variation may relate to sampling at different periods of the menstrual cycle of the mice is 
currently investigated. 
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Comprehensive epitope analysis reveals a high frequency of 
occurring T cell responses in chronically HCV-infected and HIV/HCV 
coinfected individuals 
Dutoit Valérie 1 , Ciuffreda Dpnatella 1 , Gonvers Jean-Jacques 2 , Pantaleo 
Giuseppe 1 
1: Immunopathologie du SIDA, Division d'Immunologie et Allergie, CHUV 
2: Gastroentérologie, PMU 
 
There is a limited characterization of HCV-specific T cell responses during the chronic stage 
of disease. Thus far, reports addressing the presence of HCV-specific T cell responses were 
focused to selected antigens or biased towards given HLA alleles. In our study, using a panel 
of 728 overlapping 15-mer peptides spanning all HCV genome, we have assessed the 
presence of HCV-specific CD4+ and CD8+ T cells in patients with chronic HCV infection and 
in HIV/HCV coinfected individuals, without restriction to selected HLA alleles. This 
approach allowed us to detect HCV-specific cellular responses in 28/47 (40%) HCV-infected 
individuals, which is higher than previously reported. HCV-specific T cell responses were 
also identified in 11/26 (42%) HIV/HCV coinfected individuals, suggesting that anti-HCV 
responses are not compromised in the setting of HIV coinfection. We could identify 24 new 
epitopes for both CD4 and CD8 T cell recognition that were distributed over all HCV 
proteins. Interestingly, HCV-specific responses were focused to 1-2 epitopes in the majority 
of HIV/HCV coinfected individuals, whereas they were more diverse in HCV-infected 
patients. Moreover, the HCV-specific T cell response was dominated by CD8 T cell epitopes 
in HIV/HCV coinfected individuals while both CD4 and CD8 epitopes were present in similar 
proportions in HCV-infected individuals.  
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The influence of APOC3, APOE and TNF polymorphisms on the risk of 
antiretroviral therapy-associated lipid disorders 
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4: Université de Bern 

5: Université de Genève 

6: Université de Bâle 

7: Université de Zurich 

8: Kantonsspital St. Gallen 
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Background. Single nucleotide polymorphisms in genes involved in lipoprotein and adipocyte 

metabolism may explain why dyslipidemia and lipoatrophy occur in some but not all antiretroviral 

therapy (ART)-treated individuals.  

Methods. We evaluated the contribution of apolipoprotein (APO) C3 –482C>T, –455T>C, and 

3238C>G, APOE ε2 and ε4 alleles, and TNF –238G>A to dyslipidemia and lipoatrophy by 

longitudinally modeling more than 2600 lipid determinations and 2328 lipoatrophy assessments in 329 

ART-treated patients over a median follow-up of 3.4 years.  

Results. In HIV-infected persons, the effects of variant alleles of APOE on cholesterol and 

triglycerides, and APOC3 on triglycerides, were comparable to those reported in the general 

population. However, in the presence of ritonavir, individuals with unfavorable genotypes of both 

APOC3 or APOE were at risk of extreme hypertriglyceridemia. They had median triglyceride values 

of 7.33 mmol/l compared to 3.08 mmol/l in the absence of ART. The net effect of the 

APOE*APOC3*RTV interaction was 2.23 mmol/l. No association of TNF-238G>A with lipoatrophy 

was observed.  

Conclusions. Variant alleles of APOE and APOC3 contribute to an unfavorable lipid profile in HIV 

patients. Interaction between genotype and ART can lead to severe dyslipidemia. Genetic analysis 

may identify patients at high risk for severe ritonavir-associated hypertriglyceridemia 
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Treatment of CMV Infection or Disease in Solid Organ Transplant 
Patients with Valganciclovir 
Fellay Jacques 1 , Venetz Jean-Pierre 2 , Aubert John-David 3 , Seydoux Charles 4 , 
Pascual Manuel 2 , Meylan Pascal 5 
1: Service des Maladies Infectieuses, Institut de Microbiologie, Centre de Transplantation 
2: Centre de Transplantation 
3: Service de Pneumologie, Centre de Transplantation 
4: Service de Cardiologie, Centre de Transplantation 
5: Service des Maladies Infectieuses, Institut de Microbiologie 
 
Background: Valganciclovir (VGC) is a valyl ester of ganciclovir with much improved oral 
biodisponibility. It has proved successful for the prophylaxis against Cytomegalovirus (CMV) 
in high risk transplant recipients (CMV serostatus D+/R-), and for the treatment of newly 
diagnosed CMV retinitis in AIDS patients. We have recently used VGC for the treatment of 
CMV infection (viremia without symptoms) or disease (CMV syndrome or tissue-invasive 
disease) in kidney, heart and lung transplant recipients. 
Methods: In 2003-2004, 14 transplant recipients (9 kidney, 2 heart, 3 lung) were treated 
between 6 to 26 weeks after transplantation. CMV serostatus was D+/R- (n=10), D+/R+ 
(n=3), and D-/R+ (n=1). Three patients had received valaciclovir and 7 patients VGC 
prophylaxis during the first 3 months after transplantation. Five patients were treated for 
CMV infection and 9 for symptomatic CMV disease (retinitis n=1, gastro-intestinal n=3, 
pneumonia n=1, CMV syndrome n=4). VGC was administered for 2 to 3 weeks (1800 mg per 
day, adapted to the renal function, treatment dosage), followed by 2 to 4 weeks of secondary 
prophylaxis (900 mg per day, adapted to the renal function). Viral load monitoring was 
performed initially using a quantitave rapid culture (shell vial assay) using in house 
fibroblasts, and more recently a quantitative real time PCR assay. 
Results: Clinically, all 9 symptomatic patients responded to treatment. Virologically, 
treatment with VGC turned blood culture negative for CMV within 2 weeks in all patients, 
and was associated with a >2 log decrease in blood CMV DNA within 3 weeks in 8/8 tested 
patients. With a follow-up of 6 months, asymptomatic recurrent CMV viremia was noted in 6 
cases, and CMV disease (CMV syndrome) in one case. VGC was clinically well tolerated in 
all patients. However, laboratory abnormalities (grade 2 to 3) probably attributable to this 
drug were observed in 3 patients: increase in transaminases, isolated thrombocytopenia and 
pancytopenia (1 each), all 3 rapidly and completely reversible after VGC dose reduction. 
Conclusions: Our preliminary experience strongly suggests that VGC is safe and effective to 
treat CMV infection or disease in organ transplant recipients, however the exact duration of 
therapy remains to be determined. 
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Acinetobater baumanii Epidemic in a Burn Unit (BU): Usefulness of 
Improved Culture Medium to Assess Environmental Contamination 
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A. baumanii is a nosocomial pathogen that can persistently contaminate the hospital 
environment, causing cross-infections in intensive care units. However, no common source 
could be found in more than one half of the published epidemics. 
Patients in our BU are routinely isolated under contact precaution, but they shared common 
rooms for hydrotherapy and surgery. One victim of the October 2002 bombing in Bali was 
transferred to our BU. At admission she was colonized with multiresistant A. baumanii. Of 3 
consecutive patients, 2 acquired a strain of A. baumanii with the same pulse-field gel 
electrophoresis pattern. Swabs of surfaces and material were cultivated on standard blood agar 
plates and failed to demonstrate environmental contamination. We reinforced transmission 
precautions. No additional case occurred among 14 patients admitted thereafter. 
Six months later, however, the same strain further infected 6 unrelated BU patients. This time, 
161 environmental swabs were cultured on an enrichment medium for Acinetobacter 
(minimal mineral broth with acetate), and 16 of them revealed the presence of the epidemic 
strain in isolation rooms and in the hydrotherapy room. Positive swabs included those of 
anesthesiology material and epinephrine vials,  supporting the hypothesis of breaks in the 
precautions during emergency procedures. In addition to repeated reinforcement of 
transmission precautions, the BU was closed to new admissions until the last patient was 
discharged. In-depth chemico-mechanical desinfection of the BU and complete replacement 
of the material took place before reopening. Control swabs showed no A. baumanii, and no 
new case occurred during the 5 following months. 
Minimal mineral broth with acetate was probably more sensitive than blood agar plates for 
detection of environmental contamination by A. baumanii. This allowed the identification of 
hydrotherapy as a risk for cross-infection and helped implement preventive measures. 
 

 
64



 
Système immunitaire-IMI-017 
 
Phase I clinical trial of adpotive-cell-transfer (ACT) following transient 
lymphodepletion combined with peptide vaccination to amplify Melan-
A specific CD8+ Tcells in patients with advanced melanoma 
Voelter Verena 1 , Appay Victor 2 , Reynard Severine 2 , Rufer Nathalie 3 , Lienard 
Danielle 4 , Cerottini Jean-Charles 5 , Speiser Daniel5 , Romero Pedro5 , Leyvraz 
Serge 2 
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2: Centre Plurisdisciplinaire d'Oncologie, CHUV 
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5: Ludwig Institute for Cancer Research 
 
Recent studies demonstrated the effectiveness of ACT using high amounts of in vitro 
expanded tumor specific T cells after transient immunosuppression translating into objective 
response rates of 50% in metastatic melanoma patients. Here, we have adopted a different 
approach where we test the possibility of exploiting homeostatic proliferation after 
lymphodepleting chemotherapy to amplify the in vivo expansion of antigen-specific T cells 
induced by vaccination. Patients who have previously immunologically responded to peptide 
vaccination with Melan-A undergo leukapheresis with collection of PBMC’s containing the 
antigen specific T cells. After inducing lymphodepletion by chemotherapy (Busulfan 2mg/kg 
on day-7, -6, Fludarabine 30mg/m2 on day-5 to -3) the cells are reinfused and vaccinations 
with Melan-A/Ifa continued. The frequency and phenotype of the Melan-A specific CD8+ T 
cells, as well as whole CD4+ and CD8+ T cell populations are followed over time in blood and 
at a metastatic tumor site. The first cohort of 3 patients (age 75, 70, 24 years) completed 
treatment with only mild toxicity. The nadir of total lymphocytes was observed 7 days after 
the start of chemotherapy: On day 0 (reinfusion) total lymphocyte count was 200/µl with only 
20/µl CD8+ T cells. No proliferation of the Melan A specific CD8+ T cells could be 
demonstrated in the 2 weeks following reinfusion. However, we observed a clinical partial 
response in 1 patient and disease stabilisation in another patient. Accrual is ongoing and 
modification of the vaccine adjuvants is planned to boost the antigen-specific CD8+ T cell in 
vivo expansion.  
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Identification of MKP1 as a Target of MIF Overriding Effects on 
Dexamethasone Suppression of TNF Gene Expression by 
Macrophages 
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Background : MIF, a pro-inflammatory macrophage and T-cell cytokine, has the unique feature to be 
induced by glucocorticoids and to counter-regulate their anti-inflammatory and immunosuppressive 
effects on innate (macrophages) and adaptive (T-cells) immune cells. 
 
Objective : To study the molecular mechanisms by which MIF overcomes glucocorticoid suppression 
of macrophage cytokine production. 
 
Methods : Murine RAW 264.7 macrophages were stimulated with LPS (10 ng/ml) in the presence of 
Dex (1-100 nM) with or without recombinant MIF (rMIF; 0.1-100 ng/ml). Gene expression profiles of 
MIF+/+ and MIF-/- macrophages stimulated with LPS (100 ng/ml) for 1, 2, 4 and 18h was analyzed 
using Agilent high density DNA microarrays. 
 
Results : rMIF overcame, in a dose-dependent fashion, Dex-induced suppression of TNF production 
by RAW 264.7 macrophages.  rMIF almost completely reversed dex-induced inhibition of TNF 
mRNA by LPS  stimulated RAW 264.7 cells. Electrophoretic mobility shift assays revealed that the 
NF-κB binding activity of RAW 264.7 cells, that is essential for the transcription of the TNF  gene, 
was only weakly inhibited by Dex when cells were exposed to rMIF. Transrepression of NF-κB-
mediated transcriptional activity by Dex was counter-regulated by rMIF in RAW cells transfected with 
a NF-κB-driven luciferase reporter plasmid. Moreover, rMIF suppressed Dex-induced destabilization 
of TNF  mRNA. Analyses of the transcriptome of MIF+/+ and MIF-/- bone-marrow derived 
macrophages stimulated with LPS identified mitogen-activated protein (MAP) kinase phosphatase 1 
(MKP1), a negative regulator of the inflammatory response, as a potential target of MIF action. In 
agreement, whereas Dex strongly induced MKP1 expression in RAW 264.7 cells, rMIF almost fully 
abolished Dex-mediated up-regulation of MKP1 mRNA, thereby sustaining the signaling pathways 
involved in the activation of the TNF gene. 
 
Conclusion : In the macrophage, MIF overrides both transcriptional and post-transcriptional 
suppression of proinflammatory gene expression induced by glucocorticoids. Preliminary results 
suggest that MKP1 might be an important target of the MIF-glucocorticoid interaction. These results 
provide a first insight into the molecular mechanisms whereby MIF overcomes the 
immunosuppressive effects of glucocorticoids further supporting an important role for the MIF-
glucocorticoid dyad in the control of innate and adaptive immune responses. 
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Système immunitaire-IMI-019 
 
Infections due to Abiotrophia defectiva and Granulicatella adiacens: 
identification by sequencing of 16S rRNA, clinical manifestations and 
relation to febrile neutropenia 
Senn Laurence 1 , Jaton Katia 2 , Wenger Aline 2 , Bille Jacques 2 , Prod'hom Guy 2 
1: Service des Maladies Infectieuses 
2: Institut de Microbiologie 
 
Background: The taxonomy of nutritionally variant streptococci (NVS) has recently 
been modified, including the genus Abiotrophia created in 1995 and the new genus 
Granulicatella proposed in 2000. Reported clinical manifestations of NVS infections 
are endocarditis, septicemia and bacteremia. Isolated cases of keratitis, 
endophthalmitis, brain abscess, iatrogenic meningitis and osteomyelitis have also 
been described. 
Objectives: Identify by molecular tool the NVS strains isolated from clinical 
specimens in our clinical laboratory, and correlate the molecular identification with the 
clinical diagnosis. 
Methods: The strains of NVS isolated during the five last years from blood culture or 
vascular endograft specimen were retrieved from storage (one strain per patient) and 
identified by partial 16S rRNA sequence analysis. Patient’s charts were reviewed and 
clinical characteristics were reported for each documented infection due to NVS. 
Results: NVS were isolated from 7 patients during the 5 year’s period. Identification 
based on partial 16S rRNA sequence analysis showed 2 genogroups: Abiotrophia 
defectiva (3) and Granulicatella adiacens (4). Clinical diagnoses for the 3 patients 
with Abiotrophia defectiva were endocarditis in two, plus septic metastatic arthritis in 
one of them, and aortic endograft infection in one. 
For the 4 patients with Granulicatella adiacens, clinical diagnosis was febrile 
neutropenia with bacteremia in all 4, plus possible endocarditis in one. Risk factors 
were malignant hemopathy (3 cases) and solid tumor (1 cases). 
Conclusions: In our small serie, Granulicatella adiacens appears to be associated 
with bacteremia in febrile neutropenic patients, in contrast to Abiotrophia defectiva, 
observed in non-neutropenic patients. 
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Système immunitaire-IMI-020 
 
Blood cultures as a surrogate marker of case-mix for adjustment of 
hospital antibiotic consumption 
Lamoth Frédéric 1 , Francioli Patrick 2 , Zanetti Giorgio 2 
1: DAMPH/DMI CHUV 
2: DAMPH CHUV 
 
Objectives: Surveillance of hospital antibiotic consumption is an important step towards 
appropriate use. Consumption is generally adjusted to an indicator of hospital occupancy, e.g. 
patient-days. Such indicators are readily available, but they do not allow adjustment to the 
case-mix. We investigated whether the number of blood samplings drawn for culture could be 
used as a surrogate marker of the burden of infection in a hospital ward, and therefore could 
serve for adjustment of antibiotic consumption to case-mix. 
 
Methods: We first determined one set of clinical and laboratory criteria to define opportunities 
for prescription of antibiotics (OPA), based on retrospective review of adult patients 
hospitalized in one university hospital (derivation sample: 178 patients; validation sample: 
200 patients). The correlation between OPA and actual antibiotic prescription was good 
(positive predictive value (PPV) 81%, negative predictive value (NPV) 95%). Then 
correlation between blood cultures and OPA was established for a medical ward. Finally, we 
compared antibiotic consumption in this ward measuring it either in defined daily doses 
(DDD) per patients-day, or in DDD per blood culture, for 16 consecutive trimesters. 
 
Results: Blood cultures had a 70% PPV and a 97% NPV of predicting OPA. Of the 16 
consecutive trimesters, 2 were found showing up high antibiotic consumption (> 95% CI for 
the mean) as measured in DDD either per patients-day or per blood culture. For 3 trimesters 
antibiotic consumption was high according to one measurement method only. Analysis of 
random samples of 50 patients per trimester showed that this discrepancy was not due to the 
instability of blood cultures as marker of OPA. It also confirmed that blood cultures were 
more accurate for adjustment of consumption since i) for one trimester with high consumption 
in DDD per patients-days only, this result was actually due to higher incidence of OPA; ii) 2 
trimesters with high consumption in DDD per blood culture only had indeed low incidences 
of OPA, and therefore a probable problem with antibiotic use that was not identified when 
measured in DDD per patient-day. 
 
Conclusion: Blood cultures are a stable marker of OPA in a medical ward. This allows the 
identification of periods deserving a detailed investigation given the unexplained high 
antibiotic consumption. 
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Système immunitaire-IMI-021 
 
Profiling of signal transduction in antigen-specific memory T cells 
Doucey Marie-Agnès 1 , Pantaleo Giuseppe 2 
1: CHUV, IAL, BT02-252 
2: CHUV, IAL, BT02-252 
 
A large phenotypic and functional heterogeneity of memory CD8 and CD4 T cells has been 
observed in different models of Ag-specific responses. The reasons and the molecular 
mechanisms accounting for this functional heterogeneity remain unclear and have been so far 
poorly investigated in human. Indeed the low frequency of the Ag-specific memory T cells 
and the limited amount of human specimen are severe limitations to these investigations.  
The aim of this study is to identify the patterns of signaling that define the functional 
capacities of human memory T cells in virus-specific response. The signal transduction 
pathways that control T cell functions specific of a stage of T cell differentiation are 
comprised of biochemical networks with shared components, common inputs (cell contact-
dependent signals and soluble signals i.e. cytokines), and overlapping outputs (Ag-specific 
response, T cell proliferation, differentiation and survival). Thus, understanding how signals 
flow through these pathways and how the pathways vary among T cell subsets requires 
information on the whole signaling network of TCR, cytokine and co-stimulation pathways. 
More specifically the correlation between TCR triggering and antigen recognition will be 
examined as well as the contribution of the co-stimulatory and accessory molecules in the 
threshold of activation of the memory T cell subsets.  
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Système immunitaire-IMI-022 
 
Inducible nitric oxide synthase in epithelial cells of small intestine: 
role in innate immunity 
Sayar Beyza 1 , Latado Hélia 1 , Monachon Cédric 1 , Hausel Pierrette 1 , Sirard Jean-Claude 2 
, Felley-Bosco Emanuela 1 
1: Pharmacologie et Toxicologie 
2: Institut de Biologie de Lille 
 
Inducible nitric oxide synthase (iNOS) is expressed in intestinal epithelial cells but its 
function in these cells is not clear. The aim of our study is to investigate the potential role of 
epithelial iNOS in innate immunity against Salmonella typhimurium.   Indeed, although 
Salmonella typhimurium must penetrate the intestinal epithelial barrier prior to the initiation 
of the disease, most previous studies aimed at clarifying the role of iNOS in immunity were 
performed after either iv or ip administration of the bacteria. Therefore the role of epithelial 
iNOS is remained unanswered.  

 
Overnight starved iNOS deficient and C57BL/6 mice were administered p.o. a 

Salmonella strain containing a transposon encoding for kanamycin resistance. 3h after gavage 
animals were sacrificed and small intestine was collected to analyze either iNOS expression 
or bacterial content. For control, spleens were also processed. To investigate more 
specifically epithelial cells the latter were isolated from lamina propria using continuous 
ethylenediaminetetra-acetic acid washing of the intestine. Epithelial cells fraction was 
characterised by alkaline phosphatase activity and Amido Black staining. iNOS protein and 
activity was determined in both epithelial and lamina propria fractions. In some experiments 
mice were administered L-arginine, the substrate of iNOS, in drinking water. The latter 
decreased basal iNOS protein and activity and allowed to detect Salmonella-dependent 
induction of iNOS.  

In the presence of L-arginine the load of Salmonella was higher in iNOS deficient mice. 
Same results were obtained after fractionation of epithelial cells. Since iNOS expression was 
also specifically associated with epithelial cells fraction, these results highlight the relevance 
of epithelial iNOS in innate immunity defence against Salmonella typhimurium.  
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Système immunitaire-IMI-023 
 
The nature of peptide cross linking is crucial for the stimulatory 
activity of peptidoglycan (PG) stem peptides. 
Majcherczyk Paul 1 , Decailler Chantal 1 , Guignard Bertrand 1 , Moreillon Philippe 1 
1: DMF 
 
Background & Purpose PG is a complex macromolecule that triggers cytokine release (e.g., 
TNF) from macrophages and other responsive cells. Recently we showed that PG from S. 
pneumoniae (Sp) contained mono- and di-meric stem peptides that were inactive and 
multimeric stem peptides (3 or more stem peptides cross linked via peptide bonds) that were 
inflammatory. Multimeric PG stem peptides are found in all bacteria but differences in cross 
linking results in altered distances between adjacent peptide chains that might affect their 
inflammatory activity. This hypothesis was tested with stem peptides purified from S. aureus 
(Sa) where the link is via 5 glycines compared to a direct or 2 amino acid link in Sp.  
Methods PG was purified from Sa and Sp solubilised by autolysins and separated by HPLC. 
Mono-, di-, tri- & tetra-meric stem peptides were identified by mass spectrometry. 
Stimulatory activity was tested by incubating them with human blood in triplicate for 8 h at 
37°C in the presence or absence of polymixin (pmx) on 3 separate days. TNF released was 
quantified by bioassay. 
Results Insoluble PG from Sa and Sp induced TNF (1000 pg/ml) at 10 ug/ml, whereas mono- 
and di-meric stem peptides were inactive at this conc. Trimers from Sa were also inactive, 
whereas trimers from Sp were active at 0.1 ug/ml. Pmx did not inhibit this activation. 
Discussion Activation of responsive cells requires the stimulant to bind to the cell surface 
receptor CD14 that is linked to transmembrane TLRs. In eukaryotic cells, receptors must 
often be cross linked in order for activation to occur. Mono- and di-meric peptides are too 
small to permit receptor cross linking and subsequent cell activation. The trimers from Sp 
may be sufficiently “big” to enable this cross linking to occur and so they were active. 
However, the trimers from Sa may be too big (due to the 5 glycine cross linking) to cross link 
the receptors and thus were not active.  
Conclusion The nature of peptide cross linking is crucial for the stimulatory activity of PG 
stem peptides. 
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Système immunitaire-IMI-024 

 

PSGL-1 decameric repeats regulate selectin-dependent rolling under 
hydrodynamic flow conditions 

Tauxe Caroline 1 , Xie Xun 1 , Martinez Manuel 1 , Joffraud Magali 1 , Schapira Marc 1 , 

Spertini Olivier 1 
1: Service d'Hématologie, CHUV 

 
PSGL-1 decameric repeats regulate selectin-dependent rolling under hydrodynamic flow conditions. 

Caroline Tauxe, Xun Xie, Manuel Martinez, Magali Joffraud, Marc Schapira, Olivier Spertini. Central 

Laboratory and Service of Hematology, CHUV, Lausanne.  

 
P-selectin glycoprotein ligand-1 (PSGL-1) is a mucin-like protein expressed as a homodimer at the tips 

of leukocyte microvilli which interacts with E-, P- and L-selectin to mediate leukocyte rolling along 

vascular wall. Post-translational glycosylation of PSGL-1 N-terminus with a Thr-57-O-linked core-2 

branched motif containing the sialyl Lewisx antigen and sulfation of tyrosine residues -46, -48 and –51 

are required for high affinity interactions with L- and P-selectin. In contrast, tyrosine sulfation is not 

required for E-selectin binding. L- and P-selectin binding region is extended over the plasma 

membrane by a stalk-like structure, the decameric repeats, constituted of repetitions of amino acid 

stretches containing heavily glycosylated serine and threonine. The  role of  PSGL-1 decameric 

repeats in regulating selectin-dependent rolling was assessed by expressing PSGL-1 constructs 

exhibiting deletion (PSGL-1/∆DR) or substitution of decameric repeats (PSGL-1/Gp1bα) in Chinese 

hamster ovary cells and by analyzing the ability of transfectants to bind soluble selectins and to 

support selectin-dependent rolling. L- and P-selectin interactions with PSGL-1/∆DR were strongly 

impaired, indicating that the length of PSGL-1 is important to efficiently interact with them under 

laminar flow. Moreover, the decameric repeats seem not only to have a role in the extension of the 

molecule, but as well in the appropriate presentation of the PSGL-1 N-terminus, for their replacement 

by the tandem repeats of Gp1bα was not able to fully restore L- and P-selectin-dependent rolling. In 

addition, L- and P-selectin-dependent rolling velocities were increased on PSGL-1/∆DR and PSGL-

1/Gp1bα suggesting that the decameric repeats might be involved in stabilizing rolling interactions. 

Additional adhesion studies performed on decameric repeats/IgM heavy chain (µ), PSGL-1/Gp1b� 

and wild-type PSGL-1/µ chimera indicated that DR cooperate with PSGL-1 N-terminus to bind E-

selectin. In conclusion, observations presented here show that PSGL-1 decameric repeats play a 

major role in regulating PSGL-1 interactions with L-, P- and E-selectins.  
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Système immunitaire-IMI-026 
 
Role of CD4+ CD25+ T cells in the antigen-specific induction of 
tolerance via the mucosal route 
Boudousquié Caroline 1 , Longaretti Céline 1 , Barbey Catherine 2 , Cousin Nathalie 1 , 
Spertini François 1 
1: Service d'immunologie et d'allergie 
2: Institut Ludwig 
 
Background: Induction of tolerance to OVA via the nasal route leads to the generation of IL-
10 producing T regulatory cells (Treg). In a model of asthma, this resulted in downregulation 
of bronchial eosinophil response upon OVA aerosol challenge, in TH2 pro-inflammatory 
cytokine inhibition and T cell hyporesponsiveness. CD4+CD25+ regulatory T cells were 
recently proposed as key players in controlling the development of asthma and allergic 
disease. 
 
Objectives: 1) to determine, in a murine model of asthma, the role of CD4+CD25+ Treg in the 
mechanisms leading to tolerance induction. 2) to establish the relationship between 
CD4+CD25+ Treg and (antigen specific) IL-10 producing Treg. 
 
Methods: We used a mouse model of asthma exhibiting major features of human asthma 
(eosinophil recruitment to the airway, IgE secretion, bronchial hyperreactivity). After 
sensitization, mice were treated at day 31, 38 and 45 with 1 mg of anti-CD25 mAb PC61 
intraperitoneally (or left untreated). At day 35, 1.5 mg OVA was applied to the nasal mucosa 
three times for three consecutive days. Challenge aerosols with OVA 0.25% were performed 
at day 45 three times every other day. Control mice were treated intranasally with PBS. Mice 
were sacrificed at day 52. 
 
Results: OVA sensitized asthmatic mice treated intranasally with OVA were protected from 
OVA aerosol challenge as shown by a strongly limited influx of eosinophils into BALF and T 
cell hyporesponsiveness. In contrast, when pretreated with anti-CD25 mAb PC61 (day 31, day 
38 and day 45), the anti-inflammatory effect mediated by INT OVA was reversed upon 
challenge, as indicated by a marked enhancement in eosinophil recruitment to BALF and 
strong stimulation of antigen specific T cell proliferation, a situation comparable to PC61 
untreated, INT PBS treated mice. On the contrary, mice treated with a single anti-CD25 
injection before OVA INT were fully protected upon challenge. 
 
Conclusions: Long term, post-OVA sensitization CD4+CD25+ cell depletion was able to 
reverse tolerance to OVA, whereas a short term intervention prior to OVA INT was not 
sufficient to do so. This suggests that anti-CD25 mAb treatment was depleting cells that may 
either mature into Treg or induce Treg development. In contrast, OVA sensitized memory T 
cells were untouched. 
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Système immunitaire-IMI-027 
 
Phase I malaria vaccine trial with a long synthetic peptide derived 
from the MSP3 antigen 
Audran Régine 1 , Cachat Michel 2 , Lurati Floriana 2 , Soe Soe 3 , Leroy Odile 4 , 
Corradin Giampietro 5 , Druihle Pierre3 , Spertini François 2 
1: Division of Immunology and Allergy, Centre Hospitalier Universitaire Vaudois, Lausanne; Institute of 
Biochemistry, University of Lausanne, Epalinges 
2: Division of Immunology and Allergy, Centre Hospitalier Universitaire Vaudois, Lausanne 
3: Biomedical Parasitology Unit, Pasteur Institute, Paris, France 
4: European Malaria Vaccine Initiative, Center of International Health, Bergen University, Norway 
5: Institute of Biochemistry, University of Lausanne, Epalinges 
 
Merozoite Surface Protein-3 (MSP3) conserved region of P. falciparum is the trigger 
antigen of a protective immune response mediated by cytophilic antibodies. An open, 
randomised, two-adjuvants (Montanide ISA 720, Alum) phase I clinical trial was set 
up to evaluate the safety and immunogenicity of increasing doses (10, 20, 30 and 
100 µg) of a long synthetic peptide construct spanning the conserved region of MSP3 
targeted by biologically active antibodies (MSP3-LSP). Thirty-five healthy volunteers 
were randomised to receive 3 s.c. injections at day 0, 30 and 120. Most of the 100 
injections performed were either asymptomatic (28/100) or limited to transient, mild to 
moderate local reactions (n=65/100). No vaccine related serious adverse events 
occurred all over the trial. After the third injection, volunteers displayed marked 
specific anti-MSP3-LSP antibody response (23/30) (mainly IgG1), anti-native MSP3 
response by immunofluorescence (19/30), T cell proliferative response (26/30) and 
IFN-γ production (25/30)  as analyzed per protocol. In conclusion, MSP3-LSP vaccine 
was safe and immunogenic even at the lowest dose of antigen employed. The 
potential of the vaccine candidate is supported by the induction of a strong cytophilic 
response, i.e. the type of antibodies involved in protective mechanisms in endemic 
areas. 
 

Key words: Malaria vaccine, synthetic peptide, MSP3, Plasmodium falciparum, phase 
I, human, antibody, IFN-γ. 
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Système immunitaire-IMI-028 
 
Vaccination with CpG 7909 and Melan-A peptide: Circulating Melan-A 
specific CD8+ T cells show effective functional status similar to virus 
specific CD8+ T cells 
Appay Victor 1 , Reynard Severine 1 , Rufer Nathalie 2 , Voelter Verena 3 , Lienard 
Daniele3 , Krieg Arthur 4 , Cerottini Jean-Charles3 , Romero Pedro3 , Leyvraz Serge 1 , 
Speiser Daniel3 
1: Multidisciplinary Oncology Center (CePO) 
2: Swiss Institute for Experimental Cancer Research (ISREC) 
3: Ludwig Institute for Cancer Research 
4: Coley Pharmaceutical Group 
 
In recent years, the importance of CTL to control the development of cancer has become evident. 
However, tumor specific T cells are usually found in low numbers in cancer patients, and the induction 
with vaccination of potent CD8+ T cell responses against tumor antigens remains a major challenge. 
The use of Vaximmune (CPG 7909) as an adjuvant in the injection of the Melan-A peptide has proven 
to be particularly efficient in driving Melan-A specific CD8+ T cells, with an average 43 fold increase 
in cell numbers following vaccination (1). In order to gain insight into the functional status of the 
vaccine driven cells, we have performed ex vivo analysis, directly from whole blood, of these cells in 
comparison with CTL specific for immunodominant viral antigens (from EBV, CMV and influenza), 
in the same donors (stage III and IV melanoma patients). Vaccine induced Melan-A specific CTL 
display frequency and differentiation phenotype similar to those of virus specific T cell responses. In 
addition, the majority of these cells exhibit strong effector functions (i.e. expression of cytotoxins, 
degranulation and IFNγ release). Nonetheless, progressive disease was not detectably reversed in the 
majority of vaccinated patients. Biopsy of one vaccinated patient suggests that tumor infiltrating 
Melan-A specific lymphocytes differ in functional capacities, in comparison to their peripheral blood 
counter part. Overall, the consistent induction of potent tumor specific CD8+ T cell responses in the 
circulation with a vaccine represents a major achievement, but progress remains to be made to 
improve on clinical outcome, possibly by boosting T cell functionality at tumor site. (1): Speiser et al. 
Abstract CHUV. 
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Système immunitaire-IMI-029 
 
Vaccination with CPG 7909 and Melan-A peptide: Timely, strong and 
repeated augmentation of circulating peptide specific CD8+ T cells 
in melanoma patients 
Speiser Daniel 1 , Rufer Nathalie 2 , Baumgaertner Petra 3 , Liénard Danielle 4 , 
Rimoldi Donata3 , Rubio-Godoy Verena3 , Devevre Estelle3 , Appay Victor 5 , Krieg 
Art 6 , Cerottini Jean-Charles3 , Romero Pedro3 
1: Ludwig Institute for Cancer Research (LICR) 
2: Swiss Institute for Experimental Cancer Research (ISREC) 
3: LICR 
4: Centre Pluridisciplinaire d'Oncologie (CePO) and LICR 
5: CePO 
6: Coley Pharmaceutical Group 
 
CpG oligodeoxynucleotides trigger Toll-like receptor-9 resulting in dendritic cell (DC) 
maturation that can enhance immunogenicity of peptide-based vaccines in mice. In contrast 
to mouse, human TLR9 is expressed by plasmacytoid DCs and B cells but no other 
leukocytes. Nonetheless, we found that low dose VaxImmune (CPG 7909) enhanced 
activation of human antigen specific CD8+ T cells upon co-injection with a vaccine 
composed of Melan-A/MART-1 peptide and Montanide ISA-51 (IFA). Ex vivo analysis of 
circulating CD8+ T cells with fluorescent MHC-I/peptide multimers revealed rapid and 
marked increases of peptide specific T cells in all (8) patients studied, reaching ~10 fold 
higher frequencies as compared to patients vaccinated without CpG, and 10-1000x higher 
than previously tested synthetic cancer vaccines. With one exception, maximal frequencies 
were observed after four monthly vaccinations and reached 0.07% to 3.4% Melan-A 
specific cells of circulating CD8+ T cells. Two and more weeks after recall vaccination, T 
cell frequencies had dropped by >50%, but further booster injections led to re-increased T 
cell frequencies. Our current studies characterize T cell differentiation & function (1) and 
T cell clonal distribution. Finally, we address the question whether responding T cells were 
recruited from naïve cells or from cells primed by natural tumor antigen. 
1) V. Appay et al, Abstract 
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Système immunitaire-IMI-030 
 
Denaturation, hydrolysis, and exposure to Lactococcus lactis increases 
transepithelial transport and lower antigenicity and allergenicity of cow's 
milk beta-lactoglobulin 
Bernasconi Eric 1 , Fritsche Rodolphe 2 , Corthesy Blaise 1 
1: Immunologie et allergie, CHUV Lausanne 
2: Nestec, Vers-chez-les-Blanc 
 
It is becoming increasingly clear that food allergy in developed countries represents a 
growing problem as reflected by epidemiological studies indicating that food 
hypersensitivity affects up to 6% of children less than 3 years of age and approximately 
4% of the overall population. The present study indicates that the combination of two in 
vitro assays based on Caco-2 intestinal epithelial cells and RBL-2H3 basophils is 
instructive to assess the transepithelial transport, immunoreactivity toward IgG 
antibodies, and allergenicity of the dietary protein bovine lactoglobulin (BLG). 
Reduction/alkylation, trypsin digestion or incubation with L. lactis resulted in a more 
efficient transepithelial transport of BLG. These treatments were also associated to 
decreased BLG recognition by IgG antibodies raised against the native protein. With the 
exception of denaturation by reduction/alkylation, cross-linking of IgE antibodies by BLG 
derivatives led to lower basophil degranulation. We conclude that in vitro dissection of 
antigenicity and allergenicity is a valid and convenient alternative to evaluate the effects 
of biotechnological processing on dietary proteins, and better define molecular and 
cellular mechanisms to provide improved means of diagnosis and possibly therapy of 
food allergic disorders. 
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Système immunitaire-IMI-031 
 
Oral immunization of mice with lactic acid bacteria producing 
Helicobacter pylori urease B subunit protects against challenge with 
Helicobacter felis 
Corthesy Blaise 1 , Grangette Corinne 2 , Mercenier Annick 3 
1: Immunologie et allergie, CHUV-Lausanne 
2: Institut Pasteur, Lille 
3: Nestec, Vers-chez-les-Blanc 
 
The development of an efficacious vaccine against Helicobacter infection, the causative 
agent of chronic gastritis, peptic ulcer and gastric adenocarcinoma, remains a current 
challenge. Since the use of aggressive mucosal adjuvants is limited in human application, 
we have evaluated the potential of recombinant Lactobacillus strains producing 
Helicobacter pylori urease B subunit (UreB) to deliver this antigen to the gastro-intestinal 
tract. Mice were immunized orally with three times a triple dose of either recombinant 
Lactobacillus plantarum NCIMB8826 or the recombinant isogenic cell wall mutant (alr- 
MD007 strain) expressing UreB, or a mixture of recombinant UreB and cholera toxin 
(rUreB/CT) as control for immunization. Similar titers of urease-specific seric IgG and IgA 
were elicited for all regimen, indicating that gastric delivery mediated by Lactobacilli 
recombinants allowed to produce enough UreB antigen to stimulate immune responses. 
Following challenge with Helicobacter felis, stomach infection was examined using the 
rapid urease test and PCR detection of Helicobacter genomic DNA. Following challenge, 
reduction of the Helicobacter felis load in the mouse stomach was observed only after 
immunization with the recombinant mutant strain MD007 or rUreB/CT. This represents 
the first successful immunization against Helicobacter felis with a mucosal prime-boost 
regimen in which recombinant Lactobacillus strains are used as antigen delivery vehicles. 
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Système immunitaire-IMI-032 
 
Modulation of allergic responses in mice by using biodegradable 
poly(lactide-co-glycolide) microspheres 
Jilek Samantha 1 , Walter Elke 2 , Merkle Hans-Peter 2 , Corthesy Blaise 1 
1: Immunologie et allergie, CHUV Lausanne 
2: Department de Pharmacie, EPF-Zurich 
 
Biodegradable poly(lactide-co-glycolide) (PLGA) microspheres (MS) are a promising 
carrier for vaccine delivery capable of maturing antigen-presenting cells to stimulate T 
cell mediated immune responses. However, the potential of MS to downregulate an 
allergic response in vivo is unknown. The aim of this study was to determine whether MS 
can potentiate DNA vaccination against allergy and evaluate the immunomodulatory 
properties of anionic (PLGA) and cationic (Polyethylenimine) MS alone. Mice were 
treated prophylactically with DNA-loaded plain PLGA MS prior to sensitization with 
phospholipase A2 (PLA2), the major allergen of bee venom. PLA2-specific IgG1 and 
IgG2a production measured for 8.5 months turned out to be 2-times higher using cationic 
MS as compared to anionic MS, but was not influenced by the presence of DNA. In 
contrast, reduction in IgE production and T cell hyporesponsiveness were observed with 
all MS formulations. Recall challenge with PLA2 triggered combined expression of both 
IL-4 and IFN-gamma, together with sustained expression of IL-10 that can explain the 
protective effect against anaphylaxis. Our data suggest a dual mechanism that does 
initially rely on a Th2 to Th1 immune deviation and then on IL-10-mediated suppression. 
In the physiologiclal context, protection against anaphylaxis was demonstrated following 
injection of an otherwise lethal dose of PLA2. This is the first demonstration that plain MS 
exert immunomodulatory properties that can induce tolerance in mice for up to 6 months 
post-sensitization. 
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Système immunitaire-IMI-033 
 
Secretory IgA possesse intrinsic modulatory properties stimulating 
mucosal and systemic immune responses 
Favre Laurent 1 , Spertini Francois 1 , Corthesy Blaise 1 
1: Immunologie et allergie, CHUV-Lausanne 
 
Secretory IgA (SIgA) is the chief antibody at mucosal surfaces where it operates by 
ensuring immune exclusion of potential intruders. After binding selectively to M cells in 
Peyer’s patch (PP), SIgA is transported across the epithelium where it interacts with 
dendritic cells (DC) in the subepithelial dome region. The immunological consequences 
of such a transport is unknown. In mice, we show that SIgA made of human secretory 
component (hSC) and mouse IgA induces both hSC-specific antibody and cellular 
responses in mucosal and peripheral tissues. This occurs in the absence of any mucosal 
adjuvant, which is usually required to overcome oral tolerance. Specific immune 
responses are accompanied by sustained expression of the non-inflammatory cytokines 
IL-10 and TGF-beta. SIgA also triggers migration of DC from the dome region to the T 
cell-rich interfollicular regions of PP, and regulates expression of costimulatory surface 
markers CD80 and CD86 on DC in PP, mesenteric lymph nodes and spleen. These data 
provide evidence that mucosal SIgA exerts the novel function of antigen delivery inducing 
immune responses under non-inflammatory conditions. 
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Système immunitaire-IMI-034 

 

Targeting of secretory IgA to Peyer's patch dendritic and T cells after 

transport by intestinal M cells 

Rey Jacques 1 , Spertini Francois 1 , Corthesy Blaise 1 

1: Immunologie et allergie, CHUV-Lausanne 

 

In addition to being instrumental to the protection of mucosal epithelia, secretory IgA 

(SIgA) adheres to, and are transported by, intestinal Peyer’s patch (PP) M cells that 

selectively transport microorganisms across the gastrointestinal epithelium. The possible 

functional reason for this transport is unknown. We have thus examined in mice the 

outcome of SIgA delivered from the intestinal lumen to the cells present in the underlying 

organized mucosa associated lymphoreticular tissue. We show selective association of 

SIgA with dendritic cells (DC), CD4+ T and B lymphocytes recovered from PP in vitro. In 

vivo, exogenously delivered SIgA is capable to enter into multiple PP lining the intestine. 

In the PP, SIgA associates with, and are internalized by DC in the subepithelial dome 

region, whereas the interaction with CD4+ T cells is limited to surface binding. Interaction 

between cells and SIgA is mediated by the IgA moiety and occurs for polymeric and 

monomeric molecular forms. Thus, although immune exclusion represents the main 

function of SIgA, transport of the Ab by M cells might promote Ag sampling under 

neutralizing conditions essential to homeostasis of mucosal surfaces. 

 

 
81



 
Système immunitaire-IMI-035 
 
Identification of Bacterial Muramyl Dipeptide as Activator of the 
NALP3 Inflammasome. 
Martinon Fabio 1 , Agostini Laetitia 1 , Meylan Etienne 1 , Tschopp Jürg 1 
1: Department of Biochemistry, University of Lausanne, Chemin des Boveresses 155, CH-1066 
Epalinges, Switzerland.  
 
Activation of caspase-1 and subsequent processing and secretion of the pro-inflammatory 
cytokine IL-1beta is triggered upon assembly of the inflammasome complex . It is generally 
believed that bacterial lipopolysaccharides (LPS) are activators of the inflammasome through 
stimulation of Toll-like receptor 4 (TLR4). Like TLRs, NALP3, which is a key component of 
the inflammasome , contains Leucine-Rich-Repeats (LRRs). LRRs are frequently used to 
sense bacterial components , thus raising the possibility that bacteria directly activate the 
inflammasome. Here, we show that bacterial peptidoglycans (PGN), but surprisingly not LPS, 
induce NALP3-mediated activation of caspase-1 and maturation of proIL-1beta. Activation is 
independent of TLRs because the PGN degradation product muramyl dipeptide (MDP), which 
is not sensed by TLRs, is the minimal-activating structure. Macrophages from a patient with 
Muckle-Wells syndrome, an autoinflammatory disease associated with mutations in the 
NALP3 gene, show increased IL-1beta secretion in the presence of MDP. The activation of 
the NALP3-inflammasome by MDP may be the basis of the potent adjuvant activity of MDP. 
 
 
 

 
82



 
Système immunitaire-IMI-036 
 
The Ribosomal Syndrome : A New Strategy Against Methicillin-
Resistant Staphylococcus aureus (MRSA) ? 
Guignard Bertrand 1 , Vouillamoz Jacques 1 , Giddey Marlyse 1 , Monachon Cédric 1 , 
Majcherczyk Paul 1 , Moreillon Philippe 1 
1: Département de microbiologie fondamentale, Lausanne 
 
Background: We previously showed that quinupristin/dalfopristin (Q/D) synergized with 
beta-lactams (B-LA) against MRSA, irrespective to penicillinase production and MLSB-
resistance (AAC 2000; 44:1789). Moreover, MRSA exposure to sub-MIC of Q/D was 
associated with a unique muropeptide alteration, including an increase in a cyclic muropeptide 
dimer (peak 12), which might act as an end of chain and impede PBP2A-mediated 
transpeptidation. This study tested whether other ribosome inhibitors (RI) resulted in similar 
muropeptide alterations and synergism with B-LA against MRSA. Methods: 3 methicillin-
susceptible S. aureus (MSSA) and 3 MRSA were grown in sub-MIC of RI (Q/D, 
erythromycin, chloramphenicol, tetracycline) or other drug classes (e.g. ciprofloxacin, 
cotrimoxazole). Cell walls were purified, digested with muramidase and muropeptides were 
analysed by HPLC, mass spectrometry and amino acid analysis. Drug synergism was assessed 
by the checkerboard method and by population analysis profiles on agar plates containing or 
not containing 1/4xMIC of the above mentioned drug plus increasing concentrations of B-LA. 
Results: All 4 RI showed a positive interaction with B-LA against MRSA but not MSSA. 
This was paralleled by muropeptide alterations with a relative increase in peak 12 and in 
unresolved complex material. In contrast, none of the other drug classes synergized with B-
LA and none of them produced comparable muropeptide alterations. Discussion: Sub-MIC of 
RI produced distinct muropeptide alterations that correlated with a unique anti-MRSA 
synergism with B-LA. This anti-MRSA effect could result from a drug class-specific 
alteration in methicillin-resistance auxiliary gene expression (e.g. fem), which would result in 
PBP2A dysfunction and wall alteration, and/or from an excess in peak 12 that could impede 
transpeptidation by PBP2A or by an alteration of PBP2A expression. This class-specific 
synergism deserves further consideration for potential anti-MRSA strategies. 
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Système immunitaire-IMI-037 
 
Defective HCV specific T cell response in liver transplanted recipients 
Ciuffreda Donatella 1 , Pascual Manuel 2 , Dutoit Valerie 3 , Venetz Jean Pierre 2 , 
Troillet Francois Xavier 4 , Gonvers Jean Jacques4 , Pantaleo Giuseppe3 
1: Division of Immunology, CHUV 
2: Center of Transplantation 
3: Division of Immunology 
4: Division of Gastroenterology 
 
Aims: To evaluate HCV specific immune responses in liver transplanted patients and to determine the 
impact of the immunosuppression on HCV specific T cell responses. 
Methods: A total of 64 patients were studied. The frequency of interferon γ (IFN γ)  secreting T cells 
by ELIspot assay was determined in the blood of 17 patients HCV infected who underwent liver 
transplantation (more than 12 months after the transplantation) and in 47 chronically HCV infected 
non-transplanted patients. 
Determination of the HCV-specific T cell response was performed prior to the initiation of antiviral 
therapy. In all cases HCV-specific T cell responses were characterised following antigen-specific 
stimulation using a total of  728 overlapping peptides spanning the entire HCV genome (15-mers 
overlapping of 11 amino acids) diluted in 54  pools. 
Results: The 17 transplanted patients had recurrent HCV infection with elevated transaminases and 
high HCV RNA titres in serum (60% >500 kU) and signs of fibrosis at the biopsy. In the transplanted 
patients HCV specific T cell responses were detected in only 4 out of 17 patients (23%) whereas they 
were detected in 19 out 47 (40%) non-transplanted patients (p=0.17). 
The majority of patients with an HCV specific T cell response (transplanted and non transplanted) 
were able to recognized between 1 and 3 pool of peptides (80% vs 52%) however none of transplanted 
patients was able to recognized more than 6 pool of peptides (0% vs 36%).  
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Conclusions: These results suggest that immunosuppressive therapy used in liver transplant recipients 
may severely curtail the generation of HCV-specific immune response not only inducing a less 
frequent response but perhaps most importantly inducing a more restricted response against HCV. 
Indeed, the lack of  HCV multispecific immune responses may be in part responsible for the rapid 
progression of HCV infection and liver disease after transplantation. 
 
 
 

 
84



 
Système immunitaire-IMI-038 
 
Secretory component prevents epithelial damage by pathogen-derived 
factors in a carbohydrate dependent manner 
Perrier Clementine 1 , Corthesy Blaise 1 
1: Immunologie et allergie, CHUV-Lausanne 
 
In mucosal secretions, secretory component (SC) is found either free or bound to IgAp 
within the SIgA complex. If present in large amounts, as for example in human milk, free 
SC contributes to reduce the effects of Clostridium difficile toxin A on hamster brush 
border membranes and limits infection by enterotoxigenic Escherichia coli through 
binding to fimbrial colonization factors. Free SC can therefore be seen as a non-specific 
microbial scavenger. However, not much is known as to the underlying mechanisms, and 
whether this holds true for other gastrointestinal pathogens. We found that recombinant 
human SC (hSC) binds to C. difficile toxin A, to Escherichia coli intimin, but not to 3 
different rotavirus strains (RF, RRV, SA11). The interaction between pathogen-derived 
structures and hSC was abolished when deglycosylated hSC (hSCdg) was assayed. In 
support of this, protection of Caco-2 cell monolayers used as an epithelium mimic was 
observed when hSC was added prior to or together with toxin A. No surface binding of 
hSC to Caco-2 cells could be detected, indicating that neutralization occurred in the 
environment, and not by local shielding effects. Consistently, infection of target MA104 
cells with all rotavirus strains tested was not reduced in the presence of hSC. We 
conclude that free SC in secretions prevents under particular conditions the contact 
between selected pathogen constituents and the epithelial surfaces, yet this does not 
represent by far an universal mode of action. 
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Système immunitaire-IMI-039 
 
Bcl10: an adaptor protein central to B- and T-cell activation 
Rueda Daniel 1 , Gaide Olivier 2 , Ho Liza 3 , Conne Béatrice3 , Guzzardi Montserrat 1 , 
Thelen Marcus 4 , Tschopp Jürg 1 , Schwaller Jürg3 , Thome Margot 1 
1: Department of Biochemistry, UNIL, CH-1066 Epalinges 
2: Present address: Department of Pathology, CMU1, CH-1211 Geneva 
3: Department of Pathology, CMU1, CH-1211 Geneva 
4: Institute for Research in Biomedicine, Bellinzona 
 
 
 
 
 
Bcl10 is an adaptor protein that plays a central role in TCR- and BCR-induced NF-κB and 

JNK activation in vitro and proliferation of lymphocytes in vivo.  The gene encoding Bcl10 

was identified from the chromosomal translocation t(1;14)(p22;q32) associated with B-cell 

lymphomas of the mucosa-associated lymphoid tissue (MALT).  Bcl10 is a phosphoprotein, 

but the target phosphorylation site(s) and the physiological importance of its phosphorylation 

are unknown.  Here we show that PMA/ionomycin-stimulation or anti-CD3/CD28 treatment 

induces two major phosphorylation isoforms of Bcl10 in the human Jurkat leukemic T cell 

line and in primary human T-lymphocytes.  Through mutation of individual Ser residues in 

the C-terminal part of Bcl10, we have identified one particular Ser residue as the key target of 

PMA/ionomycin-induced Bcl10 phosphorylation. Transfection of Bcl10-deficient T cells with 

the Bcl10 Ser/Ala phosphorylation mutant will allow addressing the physiological role of 

Bcl10 phosphorylation in various aspects of T-cell activation. 
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Système immunitaire-IMI-040 
 
Ligand-induced monoubiquitination of the IL-1 receptors triggers 
Tollip recruitment 
Brissoni Brian 1 , Janssens Sophie 1 , Agostini Laetitia 1 , Tschopp Jurg 1 , Burns Kim 2 
1: Biochemistry 
2: Biochemisty 
 
Interleukin- 1 (IL-1b) initiates signaling by recruitment of a core module 
(i.e. containing proteins such as MyD88, Tollip, IRAK-1, IRAK-4) to the 
cytoplasmic tail of the IL-1 receptors (IL-1Rs), a heterocomplex composed of 
the IL-1RI and IL-1RAcP polypeptide chains.  We now show that IL-1b also 
rapidly induces monoubiquitination of the IL-1RI and IL-1RAcP at multiple 
sites.  Ubiquitination of the IL-1Rs is required for recruitment of the 
ubiquitin binding protein Tollip, a putative negative regulator of IL-1b 
signaling.  Interestingly, Tom1, an ubiquitin, clathrin and 
Tollip-interacting protein displaces Tollip from IL-1Rs.  Our  results 
suggest a model whereby Tollip, once bound to ubiquitinated IL-1Rs, recruits 
Tom1, which in turn links the receptors to clathrin-coated early endosomes, 
driving internalization of the IL-1RI and likely down-regulation of the 
IL-1b signal.  
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Système immunitaire-IMI-041 
 
Pneumocystis jirovecii dihydropteroate synthase polymorphisms 
confer resistance to sulfadoxine and sulfanilamide in Saccharomyces 
cerevisiae 
Meneau Isabelle 1 , Sanglard Dominique 1 , Bille Jacques 1 , Hauser Philippe 1 
1: Institut de Microbiologie, CHUV 
 
Failure of anti-Pneumocystis jirovecii prophylaxis with sulfa drugs is associated with 
mutations within the putative active site of the fungal dihydropteroate synthase (DHPS), an 
enzyme encoded by the multidomain FAS gene. This enzyme is involved in the essential 
biosynthesis of folic acid. The most frequent polymorphisms are two mutations leading to two 
amino acid changes (55Trp-Arg-57Pro to 55Ala-Arg-57Ser), observed as a single or double 
mutation in the same P. jirovecii isolate. In the absence of a culture method for P. jirovecii, 
we studied potential resistance towards sulfa drugs conferred by these polymorphisms by 
using Saccharomyces cerevisiae as a model. Single or double mutations identical to those 
observed in the DHPS domain of the P. jirovecii FAS gene were introduced by in vitro site-
directed mutagenesis into alleles of the S. cerevisiae FOL1 gene, which is the orthologue of 
the P. jirovecii FAS gene. The mutated alleles were integrated at the genomic locus in S. 
cerevisiae and expressed by functional complementation in a strain with a disrupted FOL1 
allele. The single mutation 55Trp to 55Ala conferred resistance to sulfanilamide, whereas the 
single mutation 57Pro to 57Ser conferred resistance to both sulfanilamide and sulfadoxine. 
Both single mutations also separately conferred hypersensitivity to sulfamethoxazole and 
dapsone. The resistance to sulfadoxine is consistent with epidemiological data on P. jirovecii. 
The double mutation 55Trp-Arg-57Pro to 55Ala-Arg-57Ser conferred to S. cerevisiae a 
requirement for p-aminobenzoate, suggesting reduced affinity of DHPS for this substrate. 
This characteristic is commonly observed in mutated DHPS enzymes conferring sulfa drug 
resistance from other organisms. However, the double mutation conferred hypersensitivity to 
sulfamethoxazole, which is not in agreement with epidemiological data on P. jirovecii. Taken 
together, our results suggest that the DHPS polymorphisms observed in P. jirovecii confer 
sulfa drug resistance to this pathogen.  
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Système immunitaire-IMI-042 

 

LiveCount Assay: concomitant measurement of cytolytic activity and 

phenotypic characterisation of CD8+ T-cells by flow cytometry 

Mahnke Yolanda 1 , Devêvre Estelle 1 , Romero Pedro 1 

1: LICR 

 

Clinical tumour immunologists strive to develop successful tumour vaccination and adoptive transfer 

therapies that enlarge the pool of tumour-specific and -reactive effector T-cells in vivo. In order to 

assess the efficiency of the various strategies, highly informative ex vivo assays need to be applied for 

the longitudinal monitoring of the patient’s immune status providing both quantitative and qualitative 

data. While efforts are being undertaken to standardise the protocols for peptide/MHC (pMHC) 

multimer and IFN-γ ELISPOT analyses to this effect, routine immune monitoring protocols rarely 

include a read-out for the cytolytic efficiency of Ag-specific cells, mainly due to the limited material 

available for ex vivo evaluation. Tumour directed cytolytic activity, though, is the end goal of tumour 

immunotherapy. As it does not always coincide with TCR-specificity, activation status or Ag-specific 

cytokine production of specific CD8+ T-cells, it should be envisaged to include a cytotoxicity assay in 

monitoring protocols. We propose to expand the routinely applied pMHC multimer binding assay to 

recover specific cells for subsequent analysis in a highly sensitive and reproducible multi-parametric 

flow cytometry based cytotoxicity assay, that provides the possibility of reanalysing the T-cells that 

have undergone lytic activity. 
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Système immunitaire-IMI-043 
 
Interleukin-22: an immunosuppressive molecule in collagen–induced 
arthritis 
Dudler Jean 1 , Apparailly Florence 2 , Dumoutier Laure 3 , Khoury Maroun 4 , Plence 
Pascale4 , Djouad Farida4 , Noël Danielle4 , Renauld Jean-Christophe3 , So 
Alexander Kai-Lik 1 , Jorgensen Christian4 
1: Service de Rhumatologie - CHUV 
2: Unité de recherches d'immunopathologie des maladies tumorales et auto-immunes INSERM U475, 
Montpellier 
3: Ludwig Institute for Cancer Research, Experimental Medicine Unit, Université catholique de 
Louvain, UCL 74.59, Brussels 
4: Unité de recherches d'immunopathologie des maladies tumorales et auto-immunes INSERM U475, 
Montpellier 
 
Objective : The beneficial role of interleukin-10 (IL-10) in murine models of arthritis is 
well established. IL-22 is a member of the expending IL-10 family, which specific 
biology and expression profile suggested involvement in the immune response and 
inflammatory processes. The present work examines the effects of systemic mIL-22 
overexpression into the collagen-induced arthritis DBA1 mice model (CIA). 
Methods : A recombinant first-generation adenovirus expressing the murine IL-22 
protein (Ad–mIL-22) was generated and validated both in vitro and in vivo. 
Therapeutic efficiency of the vector was assessed after intravenous injection in the 
CIA model, before or after the clinical onset of arthritis, and compared with a control 
adenoviral vector (Ad-LacZ). Additional immune and non-immune mechanisms of 
response were investigated.  
Results : Systemic overexpression of mIL-22 significantly reduced incidence and 
severity of arthritis, and prevented joint damage in both early and established 
disease. This therapeutic effect was associated with an upregulation of IL-10 through 
an undetermined mechanism as no immune cells expressed the IL-22 receptor. 
Conclusion : Our data indicate that mIL-22, a CD4 Th1 cytokine, can be a potent 
cytokine modulator in Th1 driven disease through an yet undetermined mechanism 
which could lead to new therapeutic avenues in the treatment of inflammatory 
disease such as RA. 
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Système immunitaire-IMI-044 
 
The in vivo anti-Melan-A T cell response is influenced by delivery vehicle, 
antigen length and IFN-gamma 
Chapatte Laurence 1 , Lévy Frédéric 1 
1: Institut Ludwig de recherche sur le cancer 
 
A critical goal in the development of potent anti-melanoma vaccines is the ability to 
induce robust and sustained tumor-specific cytotoxic T cell responses. Among the many 
anti-melanoma vaccines currently under investigation, peptide and viral vaccines hold 
the highest promise because of their relative ease of production and their application to 
a large number of patients. However, the immunogenicity of viruses may induce strong 
antiviral T cell responses that dominate the response against the relevant peptide. 
Moreover, some of the currently available recombinant viruses are derived from vectors 
previously used to elicit antiviral responses and pre-existing immunity may interfere 
with the induction of potent anti-tumor responses. In light of these considerations, 
recombinant lentiviruses (rec. lv) were developed.  
Using the melanoma-associated protein Melan-A as a model, we have produced and tested 
recombinant lentiviral vectors. These vectors induced strong and sustained anti-Melan-A T 
cell responses in HLA-A2 transgenic mice. We directly compared the in vivo T cell response 
elicited by the newly developed rec. lv and the widely used recombinant vaccinia virus 
containing identical Melan-A sequences. We also evaluated the T cell response elicited by the 
preprocessed Melan-A26-35 peptide or the full-length Melan-A in the context of the two 
recombinant viruses. This latter analysis led us to uncover a negative impact of IFN-γ on the 
recombinant vaccinia virus-mediated induction of anti-Melan-A CTL response. 
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Système immunitaire-IMI-045 
 
Human recall humoral immune response is dependent of CD4+ T cells 
without involving classical costimulatory pathways. 
VALLET Véronique 1 , AUBRY Dominique 1 , RUEGG Marlies 1 , BALDI Lucia 2 , 
WURM Florian2 , MORGENTHALER Stefan 3 , CHERPILLOD Jacques 4 , 
WARIDEL François4 , SCHAPIRA Marc 1 , DUCHOSAL Michel 1 
1: Service d'Hématologie, CHUV 
2: Laboratoire de Biotechnologie Cellulaire, EPFL 
3: Institut de Mathématique, EPFL 
4: Hopital de l'Enfance 
 
Immune response requires cell-cell interactions mediated by the presence of antigen, 
soluble factors, and a growing number of membrane molecules forming receptor-ligand 
interactions. Amongst the latter, both B7-CD28 and CD40-CD154 costimulatory 
pathways have proved to be exquisitely important for generating primary and secondary 
immune responses. In opposition, inhibitions of such pathways after initiation of allo-or 
auto-antigen contact, when additional recall response occurs, are generally not 
completely efficient in eradicating the responses. The mechanisms responsible for this 
observation have not been delineated. 
We utilized a xenochimeric human-mouse model where human adult tonsil pieces are 
subcutaneously implanted in severe combined immune deficient mice. Upon antigenic 
challenge, such xenochimeras develop solely recall human antibody responses. We 
evaluated in the model the contribution of T cells and of costimulatory pathways in the 
development of this response. 
We first demonstrated that recall antibody response is absolutely dependent on the 
presence of human CD4+CD3+ T cells using animals boosted with tetanus toxoid and 
CD3- or CD4-depleting antibodies. CD3+ T cells help for initiating but not for 
perpetuating the response. Indeed, animals treated with T cell depleting antibody after 
antigen challenge developed antibody response. Interactions between antigen 
presenting cells (APC) and T cells via the class II MHC molecules and CD3 complex is 
also important to initiate recall immune response since neutralizing antibodies to class 
II MHC molecules totally impaired this response. We subsequently tested the 
contribution of both B7-CD28 and CD40-CD154 pathways in the model using either a 
neutralizing antibody to human CD154 (5C8), or CD152-Ig, a chimeric molecule 
blocking the B7-CD28 pathway. Our results showed that these molecules were able to 
block in vitro cell proliferation or antibody production of human PBL stimulated with a 
recall antigen. However, in our in vivo model, we observed that blocking CD40-CD154 
interaction did not inhibit recall antibody response development. In the same way, 
blocking B7-CD28 interaction did not significantly inhibit memory response. Finally, 
simultaneous blocking of the CD40-CD154 and B7-CD28 interactions did not prevent 
recall humoral response. 
Our results provide an explanation for the partial inhibition of immune responses 
observed when such costimulatory pathways are manipulated after initial antigenic 
contact, and indicate that mechanisms by which T cells help for initiating recall 
response reside outside the above-mentioned costimulatory pathways. This observation 
may help evaluating new therapeutic strategies to eradicate ongoing alloimmune or 
autoimmune responses. 
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Système immunitaire-IMI-046 
 
TRANSGENIC MOUSE MODEL OF HUMAN HISTIOCYTOSIS: 
DRAMATIC ACCUMULATION OF DENDRITIC CELLS 
Steiner Q.-G. 1 , Otten L.A. 1 , Geissman F. 2 , Beerman F. 3 , Acha-Orbea H 1 
1: Département de Biochimie, FBM, Université de Lausanne 
2: Faculté de Médecine Necker, Hopital Necker des Enfants Malades, Paris, France 
3: ISREC, Epalinges, Suisse 
 
Histiocytosis is a disease characterized by abnormal accumulation of antigen presenting 
cells, which can lead to severe organ dysfunction. We have generated the first mouse model 
for disseminated histiocytosis through specific expression an oncogene in dendritic cells. The 
transgenic animals are healthy until the age of 3-4 months without alterations in the 
behaviour of their dendritic cells. Thereafter, they develop features of disseminated human 
histiocytosis. Sick transgenic animals show massive infiltration of dendritic cells in spleen, 
liver, thymus and bone marrow together with lymphocyte activation. Importantly, transformed 
dendritic cells are still immature, can process antigens and retain full capacity to mature into 
professional antigen presenting cells. Hyperproliferation of dendritic cells was only observed 
in sick mice. Surprisingly, transformed dendritic cells did not proliferate in vitro but transfer in 
immunodeficient hosts led to tumor formation. Consistent with their antigen presenting cell 
function no tumor development was observed in immunocompetent hosts. Altogether, our 
transgenic mice represent a valuable model for human disseminated histiocytosis and, in 
addition, provide excellent tools to study dendritic cell biology. 
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Système immunitaire-IMI-047 
 
Resurgent Gram-Negative (G-) Infections Are not Associated with 
Increased Morbidity and Mortality in High-Risk Neutropenic Inpatients with 
Hematological Malignancies not Receiving Fluoroquinolone (FQ) 
Prophylaxis. 
Robinson Owen 1 , Calandra Thierry 1 , Bally Frank 1 , Marchetti Oscar 1 
1: CHUV 
 
Background 
Since the late 1980s, FQ prophylaxis is often used to reduce the incidence of G- infections in 
neutropenic cancer patients. However, while it is unclear whether it reduces morbidity and 
mortality, FQ prophylaxis has been associated with the emergence of FQ-resistant G-. 
Therefore this preventive measure was promptly discontinued in our hospital. Yet, 
investigators have argued about the appropriateness of stopping prophylaxis in light of recent 
reports of high mortality of G- infection among patients not receiving FQ (ICAAC 2004 
Abstract K-1436). 
 
Objectives 
To assess the morbidity and mortality of G- infections in high-risk neutropenic inpatients with 
haematological malignancies not receiving FQ prophylaxis.  
 
Methods 
Prospective observational study of all consecutive adult neutropenic inpatients undergoing intensive 
chemotherapy +/- autologous stem cell transplantation for haematological malignancies between April 
2002 and August 2003. Patient management according to IDSA guidelines (Hughes, CID, 2002). 
Febrile episodes (FE) were classified as microbiologically (MDI) or clinically (CDI) documented 
infections and fever of unknown origin (FUO) (ICHS, JID, 1990). Severe sepsis/septic shock were 
defined according to ACCP-SCCM (Bone, Chest, 1992). 
 

Results 
208 FE occurred during 134 episodes of neutropenia in 96 patients with acute leukemia (53), 
lymphoma (20), and myeloma (23). Median days of neutropenia: 16 (3-114). MDI with and w/o 
bacteremia occurred in 49 (24%) and in 20 (9%), respectively, CDI in 74 (36%), and FUO in 65 (31%) 
of the FE. Among 56 bacterial bloodstream isolates, 29 (52%) were G- (E.coli 10, Klebsiella 9, 
Pseudomonas 1, other 9) and 27 (48%) G+ (CNS 14, streptococci 7, other 6). Empirical antibacterial 
treatment was appropriate according to susceptibility testing in 26/29 (90%) G- (3 E.coli ESBL) and in 
17/27 (63%) G+. Severe sepsis occurred in 5/208 (2%) FE (1 E.coli ESBL bacteremia, 3 CDI, 1 FUO), 
and septic shock was not observed. Overall in-hospital mortality in the entire study population was 0%. 
 

Conclusion 
Gram-negative bacteria accounted for 50% of bloodstream infections in high-risk febrile neutropenic 
patients not receiving fluoroquinolone prophylaxis. However Gram-negative infections were associated 
with low morbidity and zero mortality arguing against the need for prophylaxis in high-risk hospitalized 
patients with hematological malignancies. 
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Système immunitaire-IMI-048 
 
Longitudinal analysis of the Influenza-specific CD4 T cells after anti-
Influenza vaccination 
Bioley Gilles 1 , Jandus Camilla 1 , Schumacher Ton N. 2 , Speiser Daniel E. 1 , 
Cerottini Jean-Charles 3 , Romero Pedro 1 
1: Division of Clinical Onco-Immunology, Ludwig Institute for Cancer Research, CHUV, Lausanne 
2: The Netherlands Cancer Institute, Amsterdam, The Netherlands 
3: Ludwig Institute for Cancer Research, Lausanne Branch, Epalinges 
 
Antiviral T cell responses against common viruses, including influenza, may represent 
models of those directed at other targets such as tumors. Mouse models have been 
extensively used to study the players involved in such responses and their kinetics. In 
addition, the effect of vaccination can be easily monitored. In humans, most studies on 
influenza virus immunity were clinical studies assessing the protective activity of 
vaccines. The main read-out of vaccine efficacy was specific antibody titer. In some 
cases, detection of specific CD4 and CD8 T cells have been performed and their 
frequency and functionality have been analysed. However, little is known concerning the 
dynamics of the responses over time. 
In our study, we focused on the CD4 T cells specific for the HLA-DRB1*0401-restricted 
epitope HA307-319 derived from the antigen haemagglutinin. Initially, we analysed the kinetics 
of the response by following the evolution of their frequency by flow cytometry after anti-
influenza vaccination. DRB1*0401-expressing healthy individuals were included and blood / 
serum samples were taken at day –2, +7, +14, +28 before and after vaccination.  
The preliminary results using DR4/HA peptide fluorescent multimers showed that no ex-vivo 
specific CD4 T cells could be detected even after injection of the vaccine. However, the use 
of a limiting dilution assay combined with in-vitro peptide stimulation and multimer labeling 
allowed detection of a 10 fold increase of the specific CD4 T cells 7 days after vaccination 
relative to day –2. The frequency then decreased at day +14 and +28 reaching approximately 
the frequency value estimated before vaccination. We also examined the TCR repertoire 
usage of the HA307-319-specififc CD4 T cells detected at each time-point by TCR Vbeta 
spectratyping. No significant differences were apparent in Vbeta usage, even though a tighter 
analysis has to be performed. In addition, we analysed the total CD4 and CD8 T cell 
populations, as well as the NK and NKT cells. No significant differences were obsereved in 
terms of frequency and differenciation / activation markers expression after vaccination as 
compared as before. 
The next step of the study will be measure the anti-influenza antibody titers, as well as the 
cytokine profile produced by the HA307-319-specific CD4 T cells, in order to obtain a global 
idea of the impact of anti-influenza vaccination on the specific immune response. We expect 
these analyses to provide a useful blueprint for the analysis of T cell responses to tumor 
antigens in cancer patients 
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Système immunitaire-IMI-050 
 
Type-specific PCR Diagnosis of Herpes Simplex Virus (HSV) Central 
Nervous System Infection 
Meylan Sylvain 1 , Grimbuehler Valérie 1 , Estrade Christine 1 , Sahli Roland 1 , Meylan 
Pascal 1 
1: Microbiologie 
 
Background: both HSV type 1 and type 2 can cause central nervous system (CNS) infection, 
with dissimilar clinico-pathological characteristics.  We have retrospectively analyzed the 
presentation of all patients who had HSV DNA detected in the CSF since we introduced HSV 
PCR in our 800 bed tertiary center.  
Methods: from 1996 to 2003, we have found HSV DNA in the CSF of 40 patients (HSV-1: 
n=17, HSV-2, n=19, not typed, n=4), by classical PCR and RFLP (n=10), classical PCR and 
sequencing (n=20).  More recently, we have developed a real time PCR assay (TaqMan-
based) using type-specific minor binding groove probes that are specific for HSV-1 and HSV-
2 gB sequences.   This assay was used for the diagnosis of 6 patients.  Four neonatal cases (2 
HSV-1, 2 HSV-2) were excluded from the present analysis.   
Results: Compared to HSV-1-patients, HSV-2 infected patients were younger by 10 years 
(p=0.018).  Their symptom duration was shorter (median 1 vs 4.5 d, p=0.018), Glasgow coma 
score higher by a mean 2.4 score point (p<0.001).  They complained more frequently of 
headache (p=0.035), had less clinical seizures or EEG evidence of seizures (p= respectively 
0.001 and 0.002) and of neuroimaging abnormalities (2/13 vs 12/15, p=0.0018).  The CSF 
leukocytes and protein of HSV-2 patients were higher compared to those of HSV-1 patients: 
median leukocytes/µl: 200 vs 16 (p=0.003) and median mg/L: 1000 vs 578 (p=0.008).  Final 
diagnosis was meningitis (15/18) and other or unknown (3/18) for HSV-2 patients, 
significantly different (p<0.001) from HSV-1 patients: meningitis (1/15), encephalitis (5/15) 
meningoencephalitis (4/15) and other or unknown (5/15).    
Eleven patients had low (<1000 copies/ml)  CSF HSV DNA levels close to the threshold of 
detection: HSV-2 meningitis (3/11), HSV-1 encephalitis (2/11), HSV-2 neonatal disseminated 
herpes (1/11), while 5 patients (4 HSV-1 and 1 HSV-2) had other diagnosis not reminiscent of 
HSV encephalitis or meningitis. 
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Système immunitaire-IMI-051 
 
Intracellular trafficking of Parachlamydia acanthamoebae 
Greub Gilbert 1 , Mege Jean-Louis 2 , Gorvel Jean-Pierre 3 , Raoult Didier 2 , Meresse 
Stephane3 
1: Institut de microbiologie, CHUV, Lausanne 
2: Unité des Rickettsies, Université de la Méditerranée, Marseille 
3: Centre d’immunologie de Luminy, Marseille 

 
Background and objective: Parachlamydia acanthamoebae is an obligate intracellular 
bacterium naturally infecting free-living amoebae. It is a potential agent of pneumonia that 
resists destruction by human macrophages. However, the strategy used by Parachlamydia to 
resist to macrophages is unknown. It may escape the endocytic pathway and replicate in a 
vacuole in close contact with the trans-Golgi network like Chlamydia or multiply within 
endoplasmic reticulum-associated vacuoles like Legionella. Thus, we analyzed the 
intracellular trafficking of this Chlamydia-like organism and defined its compartment of 
replication within monocyte-derived macrophages.  

Methods: Infected cells were immunolabelled for the bacteria and for various 
intracellular compartments using antibodies raised against specific markers. We measured the 
rate of co-localization of the bacteria with the different subcellular compartments by 
epifluorescence and confocal microscopy.  

Results: With the infection procedure used, bacterial replication took place 4 to 6 
hours post-infection within acidic vacuoles. At that time, Parachlamydia did not co-localized 
neither with markers of the endoplasmic reticulum nor with markers of the Golgi, but it co-
localized with Lamp-1, a membrane marker of late endosomal and lysosomal compartments. 
A transient accumulation of EEA1 15 minutes post-infection, and of Rab7 and the mannose 6-
phosphate receptor 30 minutes post-infection confirmed that Parachlamydia traffic through 
the endocytic pathway. The acquisition of Lamp-1 was not different after infection with living 
and heat-inactivated bacteria. However, 24.5% and 79.5% of living and heat-inactivated 
Parachlamydia, respectively, co-localized with the vacuolar proton ATPase. Moreover, 
Parachlamydia did not co-localized with cathepsin D, a lysosomal hydrolase, suggesting that 
Parachlamydia interferes with the maturation of its vacuole.  

Conclusion: The survival of Parachlamydia to destruction by human macrophages 
probably results from the control of the biogenesis of the vacuole by the internalized bacteria. 
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Système immunitaire-IMI-052 
 
Macrophage Migration Inhibitory Factor (MIF) Gene Polymorphisms 
and Susceptibility to Meningococcal Sepsis 
Renner Pascal 1 , Roger Thierry 1 , Schiesser Anne-Laure 1 , Levin Michael 2 , 
Calandra Thierry 1 
1: Infectious Diseases, CHUV 
2: Department of Pediatrics, Imperial College, London 
 
Background: The pro-inflammatory cytokine MIF has recently emerged to be an important 
effector molecule of innate immune responses and sepsis. Two functional MIF promoter 
polymorphisms, a 5 to 8 CATT tetranucleotide repeat at -794 (-794 CATT5-8) and a G/C single 
nucleotide polymorphism at -173 (-173*G/C SNP), have been associated with susceptibility to 
and/or severity of rheumatoid arthritis, atopy and ulcerative colitis. 

Objective: To study the impact of MIF gene polymorphisms on susceptibility to Neisseria 
meningitidis (N. meningitidis) sepsis and to analyze the functional and biological effects of MIF 
polymorphisms in vitro. 

Methods: Case control study of 555 children (median age=7 yr-old) with meningococcal sepsis and 
228 control subjects and family-based study (182 families with one afflicted child) to analyze 
transmission of MIF alleles using transmission disequilibrium test. All subjects were UK Caucasians. 
Genomic DNA was collected by the Department of Pediatrics St. Mary’s Hospital (Imperial College, 
London, UK). -794 CATT5-8 microsatellite and -173*G/C SNP were detected by high-resolution gel-
electrophoresis and PCR-RFLP, respectively. MIF promoter alleles (-1073/+129) were cloned into a 
luciferase reporter construct and tested in resting and stimulated (1µg/ml N. meningitidis LPS or 108 
CFU/ml heat killed N. meningitidis) THP-1 human monocytic cells. DNA binding activity was 
assessed by electrophoretic mobility shift assay (EMSA) using THP-1 nuclear extracts. 
 

Results: Compared to control subjects, the frequency of the CATT5-5 genotype was markedly 
reduced in meningococcal sepsis patients (4,1% vs 8,8%; P=0.02 for CATT5-5 vs CATT5-x vs all 
other genotypes). In contrast, the frequencies of the -173*G/G, G/C or C/C genotypes was 
comparable in meningococcal sepsis patients and control subjects (P=0.75). Transmission 
disequilibrium test in families with one afflicted child revealed that the CATT5 allele was 
preferentially not transmitted (P=0.0005) to meninogoccal sepsis offspring, while the opposite 
situation occurred for the CATT6 allele (P= 0.006). In vitro studies of CATT5 to 8 promoter activity 
controlled for -173*G/C polymorphisms in THP-1 cells showed lower activity of CATT5 compared 
to that of all other CATT promoter constructs either at baseline or after stimulation with N. 
meningitidis LPS or heat-killed N. meningitidis bacteria. Consistent with these findings, DNA 
binding activity to the CATT region of the MIF promoter increased with increasing number of the 
CATT repeats as assessed by EMSA. 

 

Conclusions: These results suggest an association between MIF gene polymorphisms and the 
occurrence of meningococcal sepsis in children. Indeed, the frequency of the -794 CATT5-5 
genotype was reduced in children with meningococcal sepsis and was less frequently transmitted 
from parents to affected offspring in TDT analyses, suggesting that it may confer protection against 
severe sepsis due to N. meningitidis. Preliminary in vitro results revealed reduced transcription 
factor DNA-binding activity to CATT5 and weaker CATT5 MIF promoter mediated transcriptional 
activity in THP-1 monocytes, providing a functional relevance of the CATT5 polymorphism. MIF 
polymorphisms might help to identify patients who may benefit from  anti-MIF treatment 
strategies.  
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Système immunitaire-IMI-053 
 
Effect of Parachlamydia acanthamoebae on microbicidal effectors of 
human macrophages 
Greub Gilbert 1 , Desnues Benoit 2 , Raoult Didier 2 , Mege Jean-Louis 2 
1: Institut de microbiologie, CHUV, Lausanne 
2: Unité des Rickettsies, Université de la Méditerranée, Marseille 
 
Objectives: Parachlamydia acanthamoebae is an amoebae-resisting microorganism able to 
enter and replicate within human macrophages, inducing their death by apoptosis. How does 
Parachlamydia escape the microbicidal effectors of macrophages remains unknown. Thus, we 
tested whether Parachlamydia downregulates the production of pro-inflammatory cytokines 
or, like Coxiella burnetii, upregulates the production of ant-inflammatory cytokines such as 
IL-10. We also defined the effect of Parachlamydia on the oxydative burst, on the production 
of nitric oxide and on the transcription of antioxydant such as glutaredoxin.  

 Methods: We measured the oxydative activity of infected macrophages using a 
fluorogenic probe (H2DCFDA).  Using commercial enzyme immunoassays, we measured in 
culture supernatants the cytokines secretion (IL-10, IFN-γ, TNF-α, IL-1β, IL-6) of monocyte-
derived macrophages infected with living and heat-inactivated Parachlamydia. By real-time 
RT-PCR, we also compared the impact of Parachlamydia on the transcription of 
glutaredoxin, TNF-α, and indoleamine 2,3-dioxygenase (IDO). Cells activated with LPS or 
PMA were used as positive controls.  
Results: Living Parachlamydia did not induce: 

- an oxydative burst 
- the secretion of cytokines such as IL-6, IL-10 and TNF-α, and  
- the transcription of TNF-α.  
However, living Parachlamydia led to increased transcription of glutaredoxin, an 

anti-oxydant, and more importantly to the secretion of IL-1β. They slightly activated the 
transcription of IDO, an enzyme which catalyzes decyclization of L-tryptophan.  

Heat-inactivated Parachlamydia also did not induce production of pro-
inflammatory cytokines such as IL-6. Contrarily to living Parachlamydia, heat-inactivated 
bacteria induced the production of IL-10, and had no effect on the secretion of IL-1β.  

Conclusions: Parachlamydia may resist destruction by human macrophages at least 
partially by down-regulating the production of several proinflammatory cytokines such as IL-
6 and TNF-α, by not inducing an oxydative burst, and indirectly by inducing the transcription 
of glutaredoxin. The effect of living Parachlamydia on the secretion of IL-1β suggest that the 
Parachlamydia-induced apoptosis might take place through a caspase-dependant pathway.  
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Système immunitaire-IMI-054 
 
A genomic island present along the bacterial chromosome of the 
Parachlamydiaceae UWE25, an obligate amoebal endosymbiont, encodes 
a potentially functional F-like conjugative DNA transfer system 
Greub Gilbert 1 , Collyn Francois 2 , Guy Lionel 3 , Roten Claude-Alain3 
1: Institut de microbiologie, CHUV, Lausanne 
2: Institut de Biologie de Lille & Faculté de Médecine Henri Warembourg, Lille, France 
3: Department of Fundamental Microbiology, Lausanne 
 
Background 
The genome of Protochlamydia amoebophila UWE25, a Parachlamydia-related 
endosymbiont of free-living amoebae, was recently published, providing the opportunity to 
search for genomic islands (GIs). 

Results 
On the residual cumulative G+C content curve, we observed a G+C-rich 19-kb region, similar 
to that observed by Horn et al. This sequence is part of a 100-kb chromosome region, 
containing 100 highly co-oriented ORFs, flanked by two 17-bp direct repeats. Two identical 
gly-tRNA genes in tandem are located at the proximal end of this genetic element. Several 
mobility genes encoding transposases and bacteriophage-related proteins are located within 
this chromosome region. Thus, this region largely fulfills the criteria of GIs. The G+C content 
analysis shows that several modules compose this GI. Surprisingly, one of them encodes all 
genes essential for F-like conjugative DNA transfer (traF, traG, traH, traN, traU, traW, and 
trbC), involved in sex pilus retraction and mating pair stabilization, strongly suggesting that, 
similarly to the other F-like operons, the parachlamydial tra unit is devoted to DNA transfer. 
A close relatedness of this tra unit to F-like tra operons involved in conjugative transfer is 
confirmed by phylogenetic analyses of concatenated genes and analyses of gene order 
conservation. These analyses and that of gly-tRNA distribution in 140 GIs suggest a 
proteobacterial origin of the parachlamydial tra unit.  

Conclusion 
A GI of the UWE25 chromosome encodes a potentially functional F-like DNA conjugative 
system. This is the first hint of a putative conjugative system in chlamydiae. Conjugation 
most probably occurs within free-living amoebae, that may contain several hundreds of 
Parachlamydia bacteria tightly packed in vacuoles. Such a conjugative system might be 
involved in DNA transfer between internalized bacteria. Since this system is absent from the 
sequenced genomes of Chlamydiaceae, we hypothesize that it was acquired after the 
divergence between Parachlamydiaceae and Chlamydiaceae, when the Parachlamydia-
related symbiont was an intracellular bacteria. It suggests that this heterologous DNA was 
acquired from distant species sharing an amoebal vacuole. Since Parachlamydiaceae are 
emerging agents of pneumonia, this GI might be involved in pathogenicity. In future, 
conjugative systems might be developed as genetic tools for Chlamydiales. 
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Système immunitaire-IMI-055 
 
Precise characterization of T cells in the blood and the cerebrospinal 
fluid of patients with multiple sclerosis 
Jilek Samantha 1 , Schluep Myriam 2 , Le Goff Géraldine 2 , Bogousslavsky Julien 2 , 
Pantaleo Giuseppe 1 , Du Pasquier Renaud 3 
1: Service d'immunologie et allergologie (IAL) 
2: Service de Neurologie (NLG) 
3: Service d'immunologie et allergologie (IAL) et Service de Neurologie (NLG) 
 
Introduction: Multiple sclerosis (MS) is a chronic inflammatory disease which leads to 
demyelination of the central nervous system (CNS). T cells are thought to play a crucial role 
in the immunopathogenesis of MS lesions. Studies performed in the animal model of 
experimental autoimmune encephalomyelitis (EAE) have indicated that MS is an 
autoimmune disorder mediated by myelin-specific CD4+ T cells. Some authors have 
proposed that CD4+ T cells of MS patients had cytotoxic properties. On the other hand, 
recent reports suggest that CD8+ T cells might play a predominant role in this disease. Here, 
we wanted to characterize the subtype of T cells, their phenotype and their degree of 
activation in the blood and the cerebrospinal fluid (CSF) of MS patients.    
 
Material and Methods: Patients with clinically definite MS (CDMS), possible MS (PoMS) and 
patients with other neurological diseases (OND) undergoing a lumbar puncture were enrolled 
in this study. PBMC were isolated from blood whereas cerebrospinal fluid (CSF) cells were 
collected by centrifugation. To analyze their level of differentiation, paired samples of PBMC 
and CSF were stained for CD3, CD8, CCR7 and CD45RA molecules, and, in order to 
determine their degree of activation, PBMC and CSF cells were stained for CD3, CD4, CD8 
and perforin molecules prior to analyze by a 6-parameters flow cytometer. Statistics were 
performed by paired student t test. 
 
Results: Paired PBMC and CSF were studied in a total of 28 patients, including 6 CDMS, 8 
PoMS and 14 OND patients. i) In all three categories of subjects, the percentage of highly 
differentiated (the sum of peripheral memory [CCR7-/CD45RA-] and effector [CCR7-
/CD45RA+]) T cells was always higher in the CSF than in the PBMC, either for CD4+ (52% 
vs 22%) or CD8+ T cells (78% vs 48%). Interestingly, the only situation where the 
recruitment in the CSF was higher for CD8+ than for CD4+ T cells was for CDMS patients. ii) 
In both the CSF and the blood of all three categories of subjects, the percentage of perforin+ 
was always higher in the CD8+ than the CD4+ T cells (p<0.05). iii) We found that the 
percentage of CD4+/CD8+ double positive (DP) T cells was higher in the CSF compared to 
the blood in all three categories of patients. Nevertheless, this increase was the highest for 
CDMS patients (0.3+/-0.06% in the PBMC vs 1.2+/-0.97% in the CSF).    
 
Conclusion: Although still preliminary, our data suggest that the percentage of highly 
differentiated CD8+ is superior to the one of CD4+ T cells in the CSF, especially for CDMS 
patients. A role for cytotoxic CD4+ T cells has been suggested in MS. Based on our data, it 
does not appear that their cytotoxicity would be mediated by peforin. Finally, we found a 
recruitment of DP T cells in the CSF compared to the blood, especially in patients whith 
CDMS. We are currently investigating whether these DP T cells are able to recognize 
autoantigen epitopes.   
 
This work is supported by a subsidy for research from the Swiss National Foundation 
3200B0-104262 to RADP. 
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Système immunitaire-IMI-056 
 
Sensitivity of human hematopoietic progenitor (CD34+) cells from 
cord blood to Fas pathway agonist. 
 
Aimable Nahimana 1, Lucienne Lagopoulos 1, Peter Greaney 2, Dominique Aubry 1, 
Véronique Vallet 1, Marc Dupuis 2, Stephane Demotz 2, Michel Duchosal 1
1 Centre Hospitalier Universitaire de Vaud (CHUV), Lausanne, Switzerland 
2  Apoxis SA, Lausanne, Switzerland 
 
 
Patients with hematological malignancies are often treated by autologous transplantation. This 
procedure contemplates the collection of patient’s hematopoietic progenitor cells (HPC), and 
the administration of supralethal doses of chemotherapy followed by hematopoiesis rescue 
through reinfusion of autologous HPC. Ideally, remaining cancer cells within the patient’s 
body would be killed by chemotherapy prior to reinfusion, and HPC preserved form toxic 
effect of the treatment.  The drawback of such a procedure has notably been linked to the 
presence of residual cancer cells within the hematopoietic graft. Various purging procedures 
have been tempted with limited success due to their toxic effect on HPC. 
 
Apoptosis is one of the key mechanisms by which anticancer therapies exert their cytotoxic 
effects. MegaFasL is a powerful pro-apoptotic agent that is being developed as a novel anti-
cancer agent. We evaluated here  the possibility of using MegaFasL as a purging agent in 
autologous HPC transplantation. 
 
We leveled the apoptotic sensitivity of human CD34+ cells, a phenotype associated with HPC, 
from cord blood to MegaFasL. CD34+ cells were cultured in medium containing fetal calf 
serum and antibiotics and were incubated with or without MegaFasL for 5 hours, after which 
both cell viability and apoptosis were assessed by the trypan blue assay and Annexin V and 7- 
aminoactinomycin D staining, respectively. The hematopoeitic differentiating potential of 
cultured cells was assessed by counting hematopoietic colony-forming cells in vitro (CFU). 
No significant decrease in cell viability and CFU capacity was observed in the presence of 
this newly developed molecule at concentration known to induce apoptosis in various cancer 
cells.  
 
We conclude that human CD34+ cells from cord blood are highly resistant to MegaFasL, a 
strong Fas agonist. Apoptosis resistance may correlate with an essential characteristic of HPC 
consisting in their perpetuation with time independently of the conditions within the 
surrounding environment. Our results justify further studies of MegaFasL as a purging agent 
in autologous transplantation. 
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Métabolisme et cardiovasculaire-MCV-000 
 
Overexpression of Connexin 40 associated with recovery from 
endothelial dysfunction in the aorta of septic rats. 
Rignault Stéphanie 1 , Haefliger Jacques-Antoine 2 , Markert Michèle 3 , Liaudet 
Lucas 4 , Waeber Bernard 1 , Feihl François 1 
1: Division de Physiopathologie, CHUV 
2: Service de Médecine Interne B, CHUV 
3: Laboratoire Central de Chimie Clinique, CHUV 
4: Soins intensifs de médecine, CHUV 
 
Rationale: Connexins (Cx) are protein constituents of gap junctions, membrane channels that 
allow adjacent cells to exchange small molecules and electrical signals. The vascular 
endothelium expresses several Cx, among which Cx40. We have previously reported that the 
sepsis induced in the rat by cecal ligation and puncture (CLP) causes an overexpression of 
Cx40 in the aortic endothelium, but the possible functional meaning of this observation is 
unknown. Sepsis is classically associated with endothelial dysfunction, i.e. a decreased ability 
of the endothelium to elicit relaxation of the underlying vascular smooth muscle. The present 
study was designed to test for a possible parallelism in the time-courses of aortic endothelial 
dysfunction and abnormal Cx40 expression in rat CLP. 
Methods: male adult Wistar rats underwent either CLP or a Sham operation and were 
sacrificed 6, 12, 24, or 48 hours (h) later. The thoracic aorta was divided in two parts, one for 
the determination of protein Cx40 expression (Western blot) and the other for the in vitro 
evaluation of endothelium-dependent relaxation to acetylcholine in vascular rings 
precontracted with phenylephrine. 
Results (mean±SE, n = 4-5 rats per group, * p<0.05 vs. Sham) 

 
At 6 h, sepsis clearly induced endothelial dysfunction but did not change Cx40 expression. 
The reverse was true at all later time-points. 
Conclusion: In this model of sepsis, aortic endothelial dysfunction occurs early and 
transiently. Its subsequent correction is associated with a marked elevation of aortic Cx40 
overexpression. We speculate that Cx40 overexpression may have an adaptive value in these 
conditions. 
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Métabolisme et cardiovasculaire-MCV-001 
 
Coronary artery disease in type 2 diabetic patients: how to improve 
screening efficiency? 
Perret Sophie 1 , Monbaron David 1 , Mermod Alice 2 , Haesler Erik2 , Gaillard Rolf C. 1 
, Jeanrenaud Xavier 3 , Bischof Delaloye Angelika 4 , Hayoz Daniel2 , Ruiz Juan 1 
1: Department of Endocrinology, Diabetology and Metabolism, Lausanne 
2: Department of Vascular Medicine, Lausanne 
3: Department of Cardiology, Lausanne 
4: Department of Nuclear Medicine, Lausanne 
 
Background and Objectives –  The Swiss Society of Endocrinology-Diabetology (SSED) 
recommends to screen for coronary artery disease (CAD) every type 2 diabetic patient with > 
2 cardiovascular risk factors (CVRF), by stress echocardiography (SE) or myocardial 
perfusion imaging (SPECT-MPI). Due to the lack of guidelines implementation, the low yield 
of general CAD screening in this population and the high cost of these exams, alternative 
strategies should be proposed. In a previous study, we showed a CAD prevalence of 20% by 
non-invasive tests in this high risk population (number needed to screen (NNS) =5), while 
only 10% demonstrated significant coronary stenoses (> 70%) on coronary angiograms. We 
retrospectively demonstrated that using a score based on markers of vascular disease such as 
peripheral vascular disease, micro- or macro-albuminuria and smoking, significantly 
improved the predictive yield of CAD screening. The aim of this study was to test 
prospectively this new algorithm. 
 
Methods – One hundred type 2 diabetic patients, with at least two additional CVRF, 
attending the diabetology clinic were included. Patients were screened for CAD using the 
SSED guidelines: 53 by SE and 33 by SPECT-MPI. Only patients screened by non-invasive 
tests were considered for analysis. In addition, atheromatous plaques on commun carotid and 
commun femoral arteries were detected by ultrasonography, and laboratory values were 
analysed. For the algorithm: we defined a 3 point score with one point for each of the 
following parameters: current smoking (or former smoking stopped < 3yrs), micro- or macro-
albuminuria, presence of at least 1 atheromatous plaque (carotid or femoral). 
 
Results –  Patients were mainly males (75%), aged 59 + 9 yrs, with a median diabetes 
duration of 8 yrs (1-19). Fourty-four percent were smokers, hypertension and dyslipidemia 
were highly prevalent (resp. 83% and 85%). Micro- or macro-albuminuria was present in 
42%. Carotid plaques were present in 71% and femoral plaques in 76%. Twenty-two percent 
had a positive test for CAD (n=19/85) on SE or SPECT-MI. The score distribution was the 
following: 0 = 8 patients (pts), 1 = 24 pts, 2 = 38 pts and 3 = 15 pts. ROC curve analysis 
demonstrated a predictive value for CAD of 0.67 (AUC) (95% CI 0.56 – 0.77). With a cut-off 
of 2 points, screening for CAD by non-invasive tests in this population yields a sensitivity of 
84%, a specificity of 44%, a PPV of 30% and a NPV of 91%. OR= 3.2, p=0.03. Likehood 
ratio for a negative test result (LR-), permitting to calculate post-test probability from pre-test 
probability when the test is negative, is 0.4. 
 
Conclusions – Using this new algorithm, the predictive power for non-invasive CAD 
screening strategy is significantly improved (NNS=3). This new algorithm is efficient and 
cost-saving for the detection of CAD in type 2 diabetic patients. Furthermore, this study 
clearly shows that neither classical CVRF nor atheromatous plaques alone, are sensitive 
enough to detect patients with CAD. 
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Métabolisme et cardiovasculaire-MCV-002 
 
Coronary artery disease screening in diabetic patients : what is the 
adherence to the guidelines? 
Hurni Claire-Anne 1 , Perret Sophie 1 , Gaillard Rolf C. 1 , Monbaron David 1 , Ruiz 
Juan 1 
1: Department of Endocrinology, Diabetology and Metabolism, Lausanne 
 
Background & Objectives – Diabetic patients have a high risk of coronary artery disease 
(CAD) which is the leading cause of morbidity and mortality. Since 2000, SSED guidelines 
recommend to screen for CAD every type 2 diabetic patient with > 2 additional 
cardiovascular risk factors (CVRF) by stress echocardiography (SE) or myocardial perfusion 
imaging (SPECT-MPI). The aim of this study was to assess the application of these 
guidelines, as well as the control of CVRF in the diabetology clinics of the five Swiss 
University Hospitals. 
 
Methods – This study was conducted in the Lausanne University Hospital. Surveys were sent 
to practitioners of the outpatient diabetes clinic of the five Swiss University Hospitals. There 
was not any exclusion factor and practitioners had to include all consecutive patients. Each 
centre received 150 questionnaires and was asked to send them back in the next month (period 
between September and December 2003). Presence and methods of CAD screening, CVRF, 
complications of diabetes, biological analyses of the last 6 months and medical therapy were 
evaluated.  
 
Results - A total of 302 diabetic patients were included. They were aged 53 + 14 yrs, 67% 
were males, and median diabetes duration was 8 yrs (1-25). Two hundred and four (68%) 
presented type 2 diabetes, 81 (27%) type 1 and 15 (5%) other types. In type 2 diabetic 
patients, 40 (20%) had history of CAD and 193 patients (95%) had > 2 CVRF. In the group of 
type 2 diabetic patients with > 2 CVRF, 87 (45%) were screened for CAD according to SSED 
guidelines (48 by SPECT-MPI and 39 by SE), 20 (10%) by ergometry, 32 (17%) by ECG at 
rest, and 21 (11%) by presence of symptoms. 33 patients with > 2 CVRF (17%) were not 
screened at all. Concerning therapeutic targets according to Swiss guidelines, in type 2 
diabetic patients, 47 patients (25%) had blood pressure < 130/80 mmHg; 27 (15%) had a lipid 
profile in the targets (total cholesterol < 5.0 mmol/l, HDL-cholesterol > 1.0 mmol/l, LDL-
cholesterol < 2.6 mmol/l and triglycerides < 1.7 mmol/l), 44 (23%) had an HbA1c < 7.0% and 
23 (12%) an HbA1c < 6.5%. Overall, 3 patients (2%) reached all 3 targets (with an HbA1c < 
7%). 
 
Conclusions -  Only 45% of type 2 diabetic patients with > 2 CVRF were screened for CAD 
according to SSED guidelines. Thirty-eight percent were screened with other methods and 
17% were not screened at all. Only 2% of type 2 diabetic patients had a proper control of all 
CVRF. Efforts are still necessary to improve the prevention and the screening of CAD in 
diabetic patients in Switzerland. 
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Métabolisme et cardiovasculaire-MCV-003 
 
Nocturnal hypoglycemias: what can we learn with Glucosensor® 
monitoring? 
Guillod Line 1 , Perret Sophie 1 , Gaillard Rolf C. 1 , Monbaron David 1 , Ruiz Juan 1 
1: Department of Endocrinology, Diabetology and Metabolism, Lausanne 
 
Background & Objectives – The majority of hypoglycemic events occur during the night in 
type 1 diabetic patients. Self-monitoring of blood glucose (SMBG) is mostly proposed to 
detect and prevent this acute complication. However, this strategy is not very sensitive 
because the majority of nocturnal hypoglycemic events remain undetected on an occasional 
SMBG done at 3:00 am. Continuous glucose monitoring (CGMS) by Glucosensor® allows a 
powerful retrospective evaluation. The aims of this study were to evaluate the incidence of 
nocturnal hypoglycemia (NH) in type 1 diabetic patients and to identify high sensitive 
indicators of NH. Our goals were to evaluate the efficacy of bedtime SMBG and the 
correlation between NH and morning hyperglycemia (Somogyi Phenomenon). 
 
Methods - Eighty-eight type 1 diabetic patients with at least one CGMS in the previous 3 
years (from August 2001 to November 2003) were included. Indications for CGMS 
evaluation, incidence and duration of hypoglycemic events and correlation with 
hyperglycemia in the morning were recorded. An hypoglycemic episode was defined by a 
glycemia < 4 mmol/l during at least 15 minutes and hyperglycemia by a glycemia > 8 mmol/l 
during at least 30 minutes. The efficacity of CGMS to reduce the incidence of clinical 
hypoglycemic events was evaluated 6 to 9 months after CGMS. 
 
Results - Fifty-six percent of the patients were males, aged 39 + 12 yrs. Median diabetes 
duration was 13 yrs (5-35) and median HbA1c was 8.4% (6.8-9.9). In 60% (N=53), a NH was 
suspected by the clinician before CGMS. In this group, incidence of NH was 75% (N=40) 
compared to 54% (N=19) in subjects without suspected NH (OR= 1.4, p=0.04). Best predictor 
of NH between 0:00-3:00 and 3:00-6:00 was an hypoglycemic episode between 22:00-24:00 
(OR=3.6 and OR=2.6, p<0.001). A unique glycemia at 3:00 am detected 49% of NH. NH 
between 0:00-3:00 and 3:00-6:00 were not correlated with morning hyperglycemias but with 
morning hypoglycemias (OR=3.5 and OR= 4.0, p<0.001). Clinical suspicion of NH was 
reduced from 60% to 14% 6 to 9 months after CGMS, mostly due to an increase of patients 
measuring glycemia at bedtime. 
 
Conclusions - Clinical suspicion of NH is not highly sensitive because it occurred in 54% of 
patients in whom NH was not suspected clinically. The best glucose monitoring period to 
detect NH is between 22:00-0:00 and not at 3:00. Somogyi phenomenon was infrequent in 
this study and then the morning hyperglycemia is not a good way to detect NH. Finally, 
CGMS significantly reduces the clinical risk of NH in 75% of the patients. 
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Endogenous angiotensin II induces atherosclerotic plaque 
vulnerability and elicits a Th1 response in ApoE -/- mice 
Mazzolai Lucia 1 , Duchosal Michel 2 , Korber Martine 1 , Bouzourene Karima 1 , 
Aubert Jean-François 1 , Hao Hiroyuki 3 , Vallet Veronique 2 , Brunner Hans 1 , 
Nussberger Jürg 1 , Gabbiani Giulio3 , Hayoz Daniel 1 
1: Service d'Angiologie 
2: Service d'Hématologie 
3: Départment de Pathologie, HUG 
 
Rupture of vulnerable plaques is the main cause of acute cardiovascular events. However, 
mechanisms responsible for transforming a stable into a vulnerable plaque remain elusive. 
Angiotensin II, a key regulator of blood pressure homeostasis, has a potential role in 
atherosclerosis. To study the contribution of Angiotensin II in plaque vulnerability we 
generated hypertensive hypercholesterolemic ApoE -/- mice with either normal or 
endogenously increased Angiotensin II production (renovascular hypertension models). 
Hypertensive high Angiotensin II ApoE -/- mice developed unstable plaques while in 
hypertensive normal Angiotensin II ApoE -/- mice plaques showed a stable phenotype. 
Vulnerable plaques from high Angiotensin II ApoE -/- mice had thinner fibrous cap (P < 0.01), 
larger lipid core (P < 0.01), and increased macrophage content (P < 0.01), than even more 
hypertensive but normal Angiotensin II ApoE -/- mice. Moreover, in mice with high 
Angiotensin II a skewed T helper type 1-like phenotype was observed. Splenocytes from high 
Angiotensin II ApoE -/- mice produced significantly higher amounts of IFN-γ than those from 
ApoE -/-  mice with normal Angiotensin II; secretion of IL4 and IL10 was not different. In 
addition, we provide evidence for a direct stimulating effect of Angiotensin II on lymphocyte 
IFN-γ production. These findings suggest a new mechanism in plaque vulnerability 
demonstrating that Angiotensin II, within the context of hypertension and 
hypercholesterolemia, independently form its hemodynamic effect behaves as a local 
modulator promoting the induction of vulnerable plaques probably via a T helper switch. 
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Synergism and antagonism between the insulin- and aldosterone-
dependent sodium transport in a novel CCD mouse cell line 
Gonzalez Rodriguez Elena 1 , Gaeggeler Hans-Peter 1 , Rossier Bernard C. 1 
1: Departement de Pharmacologie et de Toxicologie 
 
Insulin and aldosterone increase the amiloride-sensitive transepithelial sodium transport (Isc) 
in a novel mouse cortical collecting duct cell line (mCCDcl1). In the amphibian A6 model it has 
been shown that aldosterone and insulin act synergistically (Blazer-Yost et al., AJP 274 
C1373, 1998). In vivo, during the circadian cycle, plasma insulin is low during fasting and 
high after eating, inversely correlating with plasma aldosterone. We tested the hypothesis 
that the interaction between insulin and aldosterone may differ depending on the time of 
exposure of one agonist with respect to the other. In mCCDcl1, insulin (1 h) increases Isc in a 
dose-dependent manner (K1/2 20 nM) whereas aldosterone elicits an early response (3h) 
(K1/2: 0.4 nM) and a late response (24h) (K1/2 30 nM). When cells were pretreated with 
aldosterone (300 nM) for 60 minutes (beginning of the early response), a marked synergism 
with the insulin response (0.1 nM-1 microM) was observed. The interaction between insulin 
and aldosterone was actinomycin D-sensitive. By contrast, when the cells were treated with 
aldosterone for 6 hours, the insulin dose-response  (0.1 - 30 nM) was blocked. At 
supraphysiological concentrations of insulin (1 microM), the insulin response was maintained 
but no synergism with that of aldosterone was observed. We conclude that: 1) the interaction 
between aldosterone and insulin differs markedly depending on the time of exposure to one 
agonist with respect to the other; 2) the interaction between the aldosterone and insulin 
signaling cascade is a transcriptionally mediated process; 3) the in vitro data may be relevant 
to the interaction between insulin and aldosterone in vivo during the circadian cycle and in 
pathophysiological situations such as salt-sensitive hypertension in Type 2 diabetes.   
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LDL-associated cholesterol triggers cell spreading via secretion of IL-
8 mediated by the p38 MAPK pathway 
Dobreva Iveta 1 , Waeber Gérard 2 , James Richard W. 3 , Widmann Christian 1 
1: Départment de biologie cellulaire et de morphologie (DBCM), Université de Lausanne 
2: Départment de médecine interne, centre hospitalier universitaire vaudois (CHUV), Lausanne 
3: Lipid Laboratory, Clinical Diabetes Unit, University Hospital, Geneva 
 
Objective: We have recently shown that an increase in LDL concentrations induce activation 
of the p38 mitogen-activated protein kinase (MAPK) pathway (Dobreva et al., J. Lipid Res. 
44:2382-2390, 2003). This resulted in cell spreading and lamellipodia formation, processes 
that may participate in wound healing or during vessel wall remodeling as in atherosclerosis. 
Here we assessed which components of the LDL particle mediate the activation of the p38 
MAPK pathway and what are the cellular mechanisms employed by LDLs to induce cell 
shape changes.  
Results: Phospholipid vesicles containing cholesterol potently activate the p38 MAPK 
pathway, while vesicles made of phosphatidylcholine (PC) or sphingomyelin, the two main 
phospholipids in lipoproteins, were unable to induce p38 MAPK activation. Cholesterol, 
solubilized in methyl-β-cyclodextrane was sufficient to activate the p38 MAPKs. 
Additionally, reducing the cholesterol content of LDL particles by incubating them in the 
presence of triglycerides lowered their ability to activate the p38 MAPKs. This indicates that 
cholesterol is the limiting component in lipoprotein particles that activates the p38 MAPK 
pathway.  
The ability of LDLs to induce cell spreading was efficiently blocked by the specific p38 
MAPK inhibitor SB203580. This suggests that p38 activation is required for cell shape 
changes. The 8 hour-lag phase observed between the activation of the p38 MAPK pathway 
and the beginning of cell spreading is an indication that the cell shape changes are induced by 
an autocrine factor. Experiments performed with supernatants from LDL-stimulated cells 
indicated that LDL-treated cells indeed secrete a soluble factor inducing cell spreading. Using 
an antibody-based human cytokine array, we found that IL-8 was the only cytokine whose 
concentration was clearly increased in supernatants from LDL-stimulated cells. Incubation of 
supernatants from LDL-treated cells with anti-IL-8 blocking antibody completely abolished 
their ability to induce spreading of naïve cells. In addition, cells treated with recombinant 
human IL-8 spread to the same extent as cells incubated with LDL or supernatants from LDL-
treated cells. 
Conclusion: Our results suggest that elevation in LDL-cholesterol concentration triggers cell 
shape changes, which are mediated by secretion of IL-8 in a p38 MAPK dependent manner. 
These events might be important in pathological situations such as atherosclerosis, 
characterized by an increase in LDL-cholesterol levels, IL-8 production and extensive 
remodeling of the vessel wall. 
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Mineralocorticoid specificity for transepithelial sodium transport in a 
novel renal mouse cortical collecting duct cell line 
Gaeggeler Hanspeter 1 , Gonzalez Elena 1 , Fowler-Jaeger Nicole 1 , Loffing 
Dominique 1 , Noerregard Rikke 1 , Loffing Johannes 1 , Horisberger Jean-Daniel 1 , 
Rossier Bernard 1 
1: Departement de Pharmacologie, UNIL 
 
Aldosterone controls sodium balance by regulating an amiloride-sensitive, electrogenic 
sodium transport across the renal tubular epithelium of the aldosterone-sensitive distal 
nephron (ASDN) which expresses both mineralocorticoid (MR) and glucocorticoid 
receptors (GR). Free aldosterone plasma concentrations vary within a large range (from 
0.05nM to 15 nM) in function of circadian rhythm, salt intake and volume depletion, 
whereas free plasma cortisol or corticosterone circulates at much higher concentrations 
(> 100 fold) and varies in function of circadian rhythm and stress. Mineralocorticoid 
specificity is insured by high level of 11b-hydroxysteroid dehydrogenase type2  
(11b-HSD2), which metabolizes cortisol or corticosterone into inactive metabolites 
preventing illicit occupations of MR and/or GR. The fractional occupancy of MR and 
GR by aldosterone mediating the mineralocorticoid-dependent sodium transport in the 
ASDN cannot be studied in vivo. To answer this question, we took advantage of a novel 
mouse cortical collecting duct cell line (mCCDcl1), which expresses significant levels of 
MR and GR and a robust aldosterone sodium transport response. It permits to carry out 
dose-response curves over a large range (0.1nM-300nM) of agonist concentrations 
(aldosterone, corticosterone and dexamethasone) and to quantitate the affinities and 
number of binding sites of these ligands for MR and GR. Aldosterone elicited a 
biphasic response: low doses (K1/2 ~ 0.5 nM) induced a transient and early increase of 
sodium transport (peaking at 3h), whereas high doses (K1/2 ~ 90 nM) entailed a ~3-fold 
larger, long lasting response. At 3 h, the corticosterone dose-response curve was shifted 
to the right by more than two log concentration, an effect which was fully reverted in 
the presence of the 11b-HSD2 inhibitor carbenoxolone. No significant responses were 
observed at 6 and 24 h. Low doses of dexamethasone (0.1 to 1 nM) failed to induce an 
early response, but high doses elicited a long lasting response (K1/2 ~ 8 nM), similar to 
that observed for high aldosterone concentrations. Within the physiological range of 
aldosterone concentrations, sodium transport is mainly controlled by MR occupancy, 
but higher (physiopathological) concentrations are able to further increase sodium 
transport through occupancy of GR. According to published values for plasma 
aldosterone and corticosterone, a model of MR vs GR occupancy is proposed during 
circadian cycles, chronic salt restriction and stress. 
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Nitro-Aspirin improves insulin sensitivity in obese insulin resistant 
men 
Jayet Pierre-Yves 1 , Thalmann Sébastien 1 , Sartori Claudio 1 , Turini Pierre 1 , 
Tocchetti Paola 2 , Del Soldato Piero 3 , Nicod Pascal 1 , Vollenweider Peter 1 , 
Scherrer Urs 1 
1: Department of Internal Medicine and Botnar Center for Clinical Research, CHUV, Lausanne 
2: NicOx Research Institute, Milan, Italy 
3: New York Medical College, Valhalla, NY, USA 
 
Obesity, insulin resistance, type 2 diabetes and its associated cardiovascular complications are 
rapidly becoming a worldwide epidemic. In mice, nitric oxide (NO) plays a major role in the 
regulation of glucose and cardiovascular homeostasis, as demonstrated, for example, by 
exaggerated high-fat-diet-induced insulin resistance and arterial hypertension in mice with 
partial deficiency of the gene encoding for endothelial NO synthase. In humans, indirect 
evidence suggests that defective vascular NO synthesis also contributes to insulin resistance. 
NO-aspirin is an acetylsalicylic acid derivative containing an NO-releasing moiety. We 
hypothesized that NO-aspirin might improve insulin sensitivity in obese insulin-resistant 
subjects. We, therefore, compared in a randomized, double blind trial, the effects of NO-
aspirin (800 mg bid for 2 wks), aspirin alone, or placebo on insulin sensitivity (glucose 
infusion rate, GIR, during 150-min euglycemic clamp studies) in 12 obese male subjects 
(BMI 33.1±1.0 kg/m2, X±SE). We also assessed insulin stimulation of calf blood flow 
(plethysmography). The main new findings were that after NO-aspirin, baseline plasma 
insulin concentration was roughly 20 percent lower (15.3±2.4 vs. 18.8±1.8 µU/ml, X±SE, 
P<0.03) and the steady state GIR during the clamp was roughly 20 percent higher than during 
placebo (P<0.001). This favorable effect was related specifically to NO-release, since aspirin 
did not have any detectable effect on basal insulin levels and GIR. During NO-aspirin, muscle 
blood flow increased by 15±4% (P<0.01) over baseline at the end of the clamp (whereas, as 
expected, it remained unchanged during placebo), suggesting that restoration of insulin 
stimulation of blood flow and substrate delivery may represent an underlying mechanism. 
Consistent with this interpretation, the increase in calf blood flow and non-oxidative glucose 
disposal rate was closely related (r=0.58, P<0.05). These findings demonstrate that NO-
aspirin improves insulin sensitivity in obese insulin-resistant subjects. They provide the first 
direct evidence for the novel concept that defective endothelial NO synthesis contributes to 
insulin resistance in humans. 
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The peroxynitrite decomposition catalyst MnTBAP prevents 
myocardial oxidative stress, decreases leukocyte infiltration, and 
reduces infarct size in a rat model of myocardial ischemia-reperfusion 
injury 
Vannay-Bouchiche Christine 1 , Levrand Sandra 2 , Waeber Bernard 2 , Feihl 
François 2 , Liaudet Lucas 1 
1: Division des soins intensifs de médecine, CHUV 
2: Division de physiopathologie clinique, CHUV 
 
 
Introduction. Peroxynitrite (PN), formed from the rapid interaction between nitric oxide and 
the superoxide anion radical, is generated in the myocardium during myocardial ischemia-
reperfusion, and is considered a key effector of myocardial damage and dysfunction in this 
setting. We therefore investigated whether a strategy reducing PN, using the PN 
decomposition catalyst Mn(III)tetrakis(4-benzoic acid) porphyrin chloride (MnTBAP) would 
have an impact on myocardial injury following myocardilal infarction in the rat. Methods. 
Anesthetized and mechanically ventilated rats underwent 45 minutes of ligation of the left 
anterior descending coronary artery followed by 2 hours of reperfusion. Rats were either 
untreated or treated with MnTBAP, 1 mg/kg given intraperitoneally at 20 min before, and 30 
and 60 minutes after reperfusion. At the end of the experiments, rat hearts were excised and 
myocardial infarct size was determined by the Evans Blue-triphenyltetrazolium chloride 
method. In separate experiments, rat hearts were processed for the determination of 
myeloperoxydase activity (MPO),  a marker of polynuclear infiltration, and of the levels of 
malondialdehyde (MDA), a marker of oxidative stress-driven lipid peroxidation. Results. 
Myocardial infarct size (expressed either as a percent of left ventricle or of the ischemic area) 
was markedly and significantly reduced in rats treated with MnTBAP. These effects were 
associated with a complete prevention of the increase of MDA, and a significant reduction in 
heart MPO activity. Conclusion. A strategy aiming at reducing myocardial peroxynitrite 
produces considerable beneficial effects during myocardial ischemia-reperfusion injury. 
Further studies are ongoing to evaluate whether the morphological benefits of MnTBAP 
translate into an improved myocardial systolic and diastolic function after myocardial 
infarction.  
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Peroxynitrite triggers the cleavage of caspase-3 and PARP in 
cardiomyocytes: new insights into the mechanisms of peroxynitrite-
dependent cytotoxicity 
Pesse Benoît 1 , Levrand Sandra 2 , Waeber Bernard 3 , Feihl François3 , Liaudet 
Lucas3 
1: Division des soins intensifs de médecine 
2: Division de physiopathologie clinique 
3: Division des soins intensifs de medecine 
 
 
Introduction. Peroxynitrite (PN) is a potent oxidant considered as a potential culprit of 
myocardial damage and dysfunction in a wide array of cardiac pathologies. The mechanisms 
of PN-mediated cytotoxicity are not fully understood and most data so far indicate that PN 
triggers cell death via the necrotic pathway, through the induction of DNA damage and 
activation of the NAD consuming enzyme poly(ADP-ribose) polymerase (PARP). Whether 
PN elicits alternative modes of cell death in myocardial cells remains largely unknown. We 
therefore designed the current study to evaluate the possibility that PN might induce cell death 
via apoptotic, rather than necrotic, pathway in cultured H9C2 cardiomyocytes. Methods. Cell 
were briefly (20 minutes) exposed to authentic or decomposed PN (100-500 µM in PBS), and 
were then returned to cell culture medium for periods ranging from 2 to 6 hours. Cell viability 
was assessed by the conversion of MTT to formazan. Apoptosis was evaluated by the 
detection of the cleavage fragments of caspase-3 and PARP, which are both central effectors 
of the apoptotic cascade. Results. Our results show that (1) PN, but not decomposed PN, 
elicits cell death in a time and concentration-dependent way (2) Cytotoxicity of PN at all 
concentrations studied is associated with the cleavage of caspase-3, starting at 2 h and 
increasing up to 6h, and (3) PN induces the cleavage of PARP at 3 and 6h after stimulation. In 
conclusion, these preliminary data indicate that PN is a potent inducer of the apoptotic 
machinery in H9C2 cardiomyocytes, and contrary to previous belief that PN only induces cell 
death by activating the enzymatic activity of PARP, our results provide the first experimental 
demonstration that PN has also the ability to trigger the cleavage of PARP. Ongoing studies 
are investigating more thoroughly the signaling cascade leading to caspase-3 and PARP 
cleavage in response to PN in H9C2 cardiomyocytes.  
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Peroxynitrite exerts a dual effect on nuclear factor kappa B : 
Abbrogation of IKKbeta-dependent pro-inflammatory signaling 
concomitant to activation of NIK and IKKalpha phosphorylation 
Levrand Sandra 1 , Pesse Benoìt 2 , Waeber Bernard 3 , Feihl François3 , Liaudet 
Lucas3 
1: Division de physiopathologie clinique 
2: Division des soins intensifs de médecine 
3: Division des soins intensifs de medecine 
 
Introduction. Peroxynitrite (PN) is a potent oxidant and nitrating species proposed as a direct 
effector of myocardial damage in numerous cardiac pathologies. Whether PN also acts 
indirectly , by modulating cell signal transduction in the myocardium, has not been 
investigated. We therefore examined a possible role of peroxynitrite on the activation of NF-
kappaB, a crucial pro-inflammatory  transcription factor, in cultured H9C2 cardiomyocytes. 
Methods and results. H9C2 cells were stimulated with TNFalpha or LPS following a brief (20 
min) exposure to PN. NF-kappaB activation (phophorylation and degradation of its inhibitor 
IkappaB, nuclear translocation of NF-kappaB P65 and NF-kappaB DNA binding) triggered 
by LPS or TNF was abrogated by PN. PN also inhibited NF-kappaB in 2 human endothelial 
cell lines activated with TNF or IL-1 beta. These effects were related to oxidative, but not 
nitrative chemistry, being still observed while nitration was suppressed by epicatechin. The 
mechanism of NF-KappaB inhibition by PN was a complete blockade of phosphorylation and 
activation of the upstream kinase IKKbeta, required for canonical, pro-inflammatory NF-
kappaB activation. At the same time, PN activated phosphorylation of NIK and IKKalpha, 
known to be involved in an alternative, non canonical NF-kappaB pathway. Suppression of 
IKKbeta-dependent NF-kappaB activation translated into a marked inhibition of the 
transcription of NF-kappaB dependent genes by PN. Conclusion. Thus, PN has a dual effect 
on NF-kappaB, inhibiting canonical IKKbeta-dependent NF-kappaB activation while 
activating NIK and IKKalpha phosphorylation, suggesting its involvement in an alternative 
pathway of NF-kappaB activation. These findings offer new perspectives in the understanding 
of the relationships between redox stress and inflammation. 
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Offspring of preeclamptic mother are predisposed to hypoxic 
pulmonary hypertension 
Sartori Claudio 1 , Thalmann Sébastien 1 , Jayet Pierre-Yves 1 , Stuber Thomas 2 , 
Hutter Damian2 , Salinas Carlos 3 , Cucchia Céline 1 , Rodriguez Armando3 , 
Spielvogel Hilde3 , Allemann Yves2 , Villena Mercedes3 , Scherrer Urs 1 
1: CHUV, Lausanne 
2: Inselspital, Berne 
3: IBBA La Paz, Bolivia 
 
Adverse events in utero may predispose to cardiovascular disease in adulthood. In 
preeclampsia, the diseased placenta releases circulating vasculotoxic factors that cause 
maternal endothelial dysfunction. These factors may pass the placental barrier, and leave a 
persistent vascular imprint that may predispose to a pathological response in later life. 
Endothelial dysfunction plays a major role in the pathogenesis of hypoxic pulmonary 
hypertension. We hypothesized that offspring of preeclampsia may be predisposed to 
pulmonary hypertension at high altitude. To test this hypothesis, we measured systolic 
pulmonary-artery pressure (echocardiography) in 11 young (age, 7±1 years, X±SE) healthy 
Bolivian offspring of preeclampsia, and in 13 sex- and age-matched offspring of normal 
pregnancies in La Paz (3600 m). The major new finding was that systolic pulmonary-artery 
pressure was roughly 33 percent higher in offspring of preeclamptic mothers than in control 
subjects (36±2 vs. 27±1 mmHg, P<0.001). This exaggerated hypoxic pulmonary 
vasoconstriction was not related to more severe hypoxemia or exaggerated polyglobulia. 
These findings provide the very first evidence that preeclampsia leaves a persistent and 
potentially fatal imprint in the pulmonary circulation of the offspring, which predisposes them 
to exaggerated hypoxic pulmonary hypertension in later life. 
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Re-entry pulmonary edema is associated with oxidative stress-
mediated chronic pulmonary hypertension in high-altitude residents 
Thalmann Sebastien 1 , Sartori Claudio 1 , Jayet Pierre-Yves 1 , Hutter Damian 2 , 
Salinas Carlos 3 , Stuber Thomas2 , Shaw Sidney3 , Allemann Yves2 , Spielvogel 
Hilde3 , Villena Mercedes3 , Scherrer Urs 1 
1: Department of Internal Medicine, University Hospital, Lausanne, Switzerland 
2: Department of Cardiology, Inselspital, Bern, Switzerland 
3: Instituto Boliviano de Biologia de Altura, La Paz, Bolivia 
 
Acute hypoxic pulmonary hypertension, as found in high altitude pulmonary edema (HAPE), 
is characterized by endothelial dysfunction and possibly oxidative stress. High-altitude 
dwellers, chronically exposed to low oxygen, suffer from a special form of pulmonary edema, 
called reentry pulmonary edema, affecting them only at their return home after a sojourn at 
sea level. We hypothesize that re-entry HAPE-prone subjects are characterized by endothelial 
dysfunction leading to pulmonary hypertension. We, therefore, measured pulmonary-artery 
pressure (echocardiography), endothelial function and oxidative stress in 19 re-entry-HAPE 
prone and 19 control Bolivian high-altitude residents in La Paz (3600 m). Re-entry-HAPE-
was associated with pulmonary hypertension, whereas controls have normal values (38±2 vs. 
22±1 mm Hg, P<0.0001). Surprisingly, this was not related to endothelial dysfunction (NO 
and ET-1 were similar), but to exaggerated oxidative stress (TBARS: 31.3±25.2 vs. 16.2±7.3 
nmol/l, p<0.05). Therefore use of vitamin C lowered by 25% pulmonary pressure in re-entry 
prone subjects. (37.5 ±6.5 to. 28.3±5.4 mm Hg, p<0.001) whereas it had no effect in controls. 
These findings provide the first evidence that re-entry pulmonary edema is associated with 
pulmonary hypertension in high-altitude dwellers and that this is, at least in part, mediated by 
oxidative stress. 
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La surexpression du microARN miR-9 diminue l’activité du promoteur 
insuline et la capacité sécrétoire des cellules β-pancréatiques 
plaisance valérie 1 , Gattesco sonia 1 , Perret-Me véronique 1 , Regazzi romano 1 
1: Departement de Biologie cellulaire et Morphologie 
 
Les microARN sont des ARN non-codants de petite taille (21-23 nt) qui jouent un rôle 
majeur dans différents processus cellulaires tels que la différenciation, la prolifération 
et le développement. Les microARN exercent leur action en s’attachant à la région 
3’UTR de leur gènes cibles et en bloquant la traduction de l’ARNm. L’objectif de ce 
travail était d’évaluer l’expression et la fonction des microARN dans les cellules β-
pancréatiques. Nous avons trouvé que les deux lignées insulino-sécrétrices (INS-1E 
et MIN6 B1) expriment plusieurs microARN : miR-9, miR-23b, miR-16, miR-103 et 
miR-124. La fonction de miR-9 qui est exprimé sélectivement dans le cerveau et 
dans les cellules β-pancréatique a été étudiée plus en détail.  Une analyse 
bioinformatique des séquences 3’UTR de mammifère a révélé que les facteurs de 
transcription de type « One-cut » (OC1/HNF6 et OC2) sont des cibles potentielles de 
miR-9. Afin de déterminer l’effet de miR-9 sur l’expression de HNF6 et OC2, les 
régions 3’UTR de ces gènes ont été clonées dans un vecteur rapporteur en aval du 
gène luciferase : 3’UTR-HNF6luc et 3’UTR-OC2luc respectivement. Nous avons 
trouvé que dans les cellules INS-1E l’activité luciferase de 3’UTR-HNF6luc et 3’UTR-
OC2luc est fortement diminuée après surexpression de miR-9, indiquant que les 
deux facteurs de transcription sont des cibles de miR-9. Nous avons ensuite 
déterminé l’effet de miR-9 sur les fonctions β-pancréatiques. Les cellules INS-1E ont 
été co-transfectées avec un vecteur permettant la surexpression de miR-9 et avec un 
vecteur rapporteur exprimant la luciferase sous la dépendance du promoteur de 
l’insuline (RIPEluc). Nous avons observé que la surexpression de miR-9 entraîne une 
perte de l’activité luciférase de RIPEluc de plus de 50%. En plus, la capacité 
sécrétoire de ces cellules en réponse à différents sécrétagogues (glucose, leucine et 
KCl) est diminuée d’environ 50%. L’ensemble des données indique que le niveau 
d’expression de miR-9 est critique pour la fonction normale de la cellule β-
pancréatique. Les mécanismes moléculaires permettant à miR-9 de contrôler la 
production et la sécrétion d’insuline restent à préciser. Nos résultats suggèrent qu’au 
moins une partie de l’effet de miR-9 pourrait être due à une diminution de 
l’expression de OC1/HNF6 et OC2.   
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Coronary heart disease is associated with circulating cell adhesion 
molecules, lipoprotein oxidation and inflammatory markers in patients 
with chronic renal failure 
Meier Pascal 1 , Blanc Edouard 2 , Burnier Michel 1 
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2: Division de néphrologie - Département de médecine - Hôpital de Sion - Sion et Service de néphrologie - 
Centre Hospitalier Universitaire Vaudois – Lausanne 
 
Leukocyte-endothelial interactions could have a pathogenic role in atherogenesis. Adhesion molecules 
expressed by endothelial cells, such as intercellular adhesion molecule 1 (ICAM-1), interact with 
leukocyte integrins mediating the firm adhesion of leukocytes to endothelium, which is followed by 
their transendothelial migration. In other respects, oxidized low-density lipoprotein (oxLDL) is 
believed to play a key role in the development of atherosclerosis. However, the link between adhesion 
molecules and oxLDL in chronic renal failure (CRF) remains unclear. The purposes of this study were 
to assess whether in patients with CRF, circulating levels of soluble ICAM-1 (sICAM-1) and vascular 
cell adhesion molecule-1 (sVCAM-1) are related to oxLDL and other inflammatory markers of 
possible interest in atherosclerotic development, such as C-reactive protein (CRP), and to determine 
the prognostic value of circulating adhesion molecules as a predictor of cardiovascular events in 
patients with CRF. Thirty chronic hemodialysis (HD) patients (mean HD duration, 8±5 years), 10 non-
HD patients with CRF (mean creatinine clearance 21±8 ml/min), both without known coronary heart 
disease, and 10 age- and sex-matched controls with stable angina and normal kidney function 
participated in the study (range 24 to 77 years, 35 men). All regular medications were continued. 
Chronic renal failure was attributable to diabetes in 16 cases, hypertension in 12 cases, 
glomerulonephritis in 5 cases, polycystic kidney disease in 5 cases, interstitial nephritis in 2 cases. 
Exclusion criteria were acute myocardial infarction within the past 4 weeks, surgery or trauma within 
the past month, known malignant diseases, febrile conditions, smokers and patients with peripheral 
artery disease. Adhesion molecules and oxLDL were determined by an ELISA method. C-reactive 
protein was measured using a nephelometric-based procedure (N < 10 mg/L). The Student’s paired t-
tests was used to compare matched values, and analysis of variance (ANOVA) was used for 
comparing different groups. Pearson's correlation coefficients or Spearman's rank correlation 
coefficients were used to calculate the strengths of associations between adhesion molecules, E-
selectin, oxLDL or CRP. Logistic regression was used in the multivariate analysis to assess the effect 
of several continuous and categorical variables on clinical outcome. Results are presented as odd ratios 
and confidence intervals. All values are expressed as mean ± SD. P values less than 0.05 were 
considered significant. The blood levels of sICAM-1, sVCAM-1, oxLDL and CRP were significantly 
higher in patients with CRF compared with controls (all, P  < 0.01), and higher in chronic HD patients 
compared with non-HD patients (all, P = 0.01). After adjusting for age, gender, statin, erythropoietin 
and aspirin use, adhesion molecules were positively correlated with oxLDL (sICAM-1: r = 0.64, P < 
0.01 – sVCAM-1: r = 0.60, P < 0.01) and with CRP (sICAM-1: r = 0.78, P < 0.01 – sVCAM-1: r = 
0.72, P < 0.01). Multivariate analysis revealed that elevated levels of sICAM-1 and sVCAM-1 were 
independent risk factors for an adverse coronary event (P = 0.01). During the 3-year follow-up, 20% 
of the chronic HD patients and 10% of the non-HD patients died from a cardiovascular event. Survival 
analyses showed that patients with CRF who presented increased sICAM-1 had a shorter survival than 
patients with normal sICAM-1 values. This study demonstrates that in patients with CRF and 
especially in those on chronic HD, adhesion molecules, which are inflammatory markers of interest in 
atherosclerotic development and plaque instability, are associated with high oxLDL levels and with 
the expression of CRP. 
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Fibroblast growth factor-2 is involved in the differentiation of 
intracardiac precursors into functional cardiomyocytes 
Rosenblatt-Velin Nathalie 1 , Cartoni Cristina 1 , Lepore Mario 1 , Pedrazzini Thierry 1 
1: Departement of Medecine, Lausanne Medical School 
 
Introduction. 
Adult stem cells could represent a valuable source of cardiomyocytes for cell therapy of 
cardiac diseases. However, the exact nature of cardiac precursors and the factors that are 
involved in cardiogenesis in vivo remains to be clarified. Interestingly, the fibroblast growth 
factor (FGF)-2 is one of the factors involved in the commitment of the mesoderm into the 
cardiogenic lineage. 
Hypothesis. We postulated that the neonatal mouse heart contained precursors with a capacity 
to differentiate into functional cardiomyocytes, and that FGF-2 could be important in 
controlling the differentiation process. 
Methods. Non-myocyte cells (NMC) were isolated from neonatal mouse hearts, expanded in 
culture, and induced to differentiate into cardiac myocytes. The phenotype of these cells was 
assessed by RT-PCR and immunohistochemistry. The capacity of NMC to contribute to 
cardiac tissue was evaluated after cell transfer into either neonatal or adult mice during the 
development of cardiac hypertrophy. The role of FGF-2 was determined by using cells from 
FGF-2 knockouts. 
Results. 
After expansion, NMC contained no cells expressing markers of cardiomyocytes, 
hematopoietic or endothelial cells. However, a large fraction of these cells expressed the stem 
cell marker Sca-1. Under the appropriate conditions, precursors produce spontaneously 
beating cardiomyocytes. Differentiating cardiomyocytes co-expressed Sca-1 suggesting that 
the Sca-1 positive cell subset contained cardiac precursors. Cell transfers in vivo 
demonstrated that NMC were able to home to the heart and differentiate into cardiomyocytes 
in situ. The development of cardiac hypertrophy facilitated the engraftment process. The 
capacity of cells lacking FGF-2 to differentiate into cardiomyocytes was abolished. 
Nevertheless, addition of FGF-2 into the culture restored the capacity of FGF-2-deficient cells 
to differentiate into cardiomyocytes, indicating that cardiac precursors were present in NMC 
lacking FGF-2 but were arrested in their cardiogenic differentiation process. In conclusion, 
these results indicate the presence in the heart of undifferentiated precursors that can be 
recruited during cardiac remodeling. The differentiation process requires the presence of 
FGF-2. 
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Connexin36 Expression is Repressed by High Glucose Concentration 
through the cAMP/PKA Pathway in Insulin-Secreting Cells 

Allagnat Florent 1 , Martin David 1 , Condorelli Daniele 2 , Weaber Gérard 1 , Haefliger 

Jacques-antoine 1 
1: chuv 

2: University of Catania-Italy 

Pancreatic β-cells are connected by gap junction channels made of Connexin36 

(Cx36) that are essential for proper insulin secretion. In this study, we investigated 

whether the expression of Cx36 is regulated by glucose in insulin-producing cells. A 

marked reduction of Cx36 mRNA and protein levels was observed in the insulinoma 

cell-line INS-1 and in rat pancreatic islets exposed to high glucose concentration 

(20mM). This effect was dose- and time-dependent and reversible. Inhibition of 

transcription using Actinomycin D revealed that glucose does not alter Cx36 mRNA 

half-life, indicating that down-regulation of Cx36 mRNA occurs at the transcriptional 

level. 2-deoxyglucose partially reproduced the effect of glucose whereas 

glucosamine, 3-O-methyl-glucose and leucine were ineffective, suggesting that 

generation of glucose-6-phopshate is the key event in glucose-induced Cx36 down-

regulation. KCl-induced depolarization of the β-cells had no effect on Cx36 

expression and forskolin mimicked the repression of Cx36 expression by glucose. 

Glucose or forskolin effects on Cx36 expression were not suppressed by the L-type 

Ca2+ channel blocker nifedipine but they were fully blunted by the cAMP-dependent 

protein kinase (PKA) inhibitor H89, indicating that Cx36 down-regulation requires 

PKA activation. The reporter gene activity driven by various Cx36 promoter 

fragments indicated that Cx36 gene repression could be to a putative cAMP 

Responsive Element (CRE). Electrophoretic mobility shift assays revealed that high 

glucose or forskolin treatment enhanced the binding activity of nuclear extracts from 

INS-1 cells to this motif. In conclusion, glucose represses Cx36 expression 

independently of ATP production and insulin secretion through activation of the 

cAMP-PKA pathway. This regulation may involve a member of the CRE binding-

protein family. 
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Role of Connexin40 in the Control of Renin Secretion 

Krattinger Nathalie 1 , Capponi Sandro 2 , Pedrazzini Thierry 1 , Krüger Olaf 3 , 

Willecke Klaus3 , Haefliger Jacques-Antoine 1 
1: CHUV, Lausanne 

2: HUG, Genève 

3: Institut für Genetik, Universität Bonn, Germany 

 

Gap junctions channels are composed of proteins, named connexins, which allow 

intercellular communication between adjacent cells. Here, we showed that Connexin40 

(Cx40) is mainly expressed in the kidney between endothelial cells of vessels and renin-

secreting cells. Blood pressure measurements in conscious mice demonstrated that 

homozygous Cx40-deficient mice (KO40) show elevated blood pressure whereas wild-type 

(WT) and heterozygous mice have normal blood pressure. Plasma renin activity (PRA) and 

renin mRNA were increased in both kidneys of KO40 mice compared to WT animals. To 

investigate the specific function of Cx40 during hypertension, we have studied a mouse 

renin-dependent model of hypertension; the left renal artery was clipped in KO40 and WT 

mice (two-kidney, one clip model, 2K1C). Four weeks later, mean blood pressure in 2K1C 

WT mice was increased and was similar to the blood pressure observed in KO40 mice. In 

KO40 animals, renin mRNA was upregulated in hypoperfused kidney and decreased in 

hypertrophied kidney but to a lesser extent than in WT mice. Moreover, KO40 animals 

became normotensive after a four weeks treatment with the angiotensin AT(1)-receptor 

antagonist candesartan cilexetil. These data indicated that KO40 mice are hypertensive due 

to a loss of control of renin secretion. In mice aortae, Cx37, Cx40 and Cx43 are expressed 

in the endothelium, whereas Cx43 and Cx45 are expressed by the smooth muscle cells. 

KO40 mice featured a similar increase in the thickness of both the aortic wall and the heart 

as well as in the upregulation of α-skeletal actin mRNA compared to 2K1C WT mice; 

mRNAs for Cx37 and Cx43 were differentially increased in aortae from 2K1C and KO40 

mice compared to sham-operated controls. These data suggest a potential heterogeneity in 

connexins involvement in hypertrophied vessels. 
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Involvement of the SNARE protein Tomosyn in the regulation of 
insulin exocytosis 
Cheviet Severine 1 , Knott Graham 1 , Regazzi Romano 1 
1: Departement de biologie cellulaire et de morphologie 
 
 
 
 
 
 
Insulin exocytosis from pancreatic �-cells plays a central role in blood glucose homeostasis. 
Defects in this process can lead to profound metabolic disorders and eventually to diabetes 
mellitus. Insulin exocytosis is triggered by the formation of a so-called SNARE complex 
including the secretory granule protein VAMP2 and two plasma membrane-associated 
proteins, Syntaxin-1 and SNAP25. The assembly of the exocytotic complex is mediated via 
the interaction between the SNARE amino acid motifs present in VAMP2, Syntaxin-1 and 
SNAP25. In this study, we investigated the role of Tomosyn, a potential regulator of SNARE 
complex assembly, in insulin exocytosis.  
Tomosyn is endowed with a SNARE motif allowing its interaction with Syntaxin-1 and 
potentially with other members of the SNARE family. We demonstrated by RT-PCR analysis 
that the β-cell line, INS-1E expresses all the three known Tomosyn isoforms : b-, m- and s-
Tomosyn. Investigations of the subcellular distribution of Tomosyn by confocal microscopy 
revealed that the protein is concentrated in cell compartments enriched in insulin-containing 
granules.  
These findings were confirmed by electron microscopy on pancreatic islet �-cells. We found 
that overexpression of m-Tomosyn in INS-1E cells results only in a slight increase in 
exocytosis elicited by insulin secretagogues such as glucose and cAMP-raising agents. In 
contrast, silencing of Tomosyn gene by RNA interference led to a strong impairement in the 
capacity of the cells to respond to stimuli demonstrating that Tomosyn is necessary for the 
regulation of insulin exocytosis.  
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CHANGES IN BLOOD LIPIDS ASSOCIATED WITH THE CONSUMPTION 
OF EGGS OF HENS FED WITH FOOD SUPPLEMENTED WITH FISH OIL 
Bovet Pascal 1 , Madeleine George 2 , Viswanathan Bharathi 2 , Faeh David 3 
1: University Institute of Social and Preventive Medicine, Lausanne, Switzerland 
2: Unit for Prevention and Control of Cardiovascular Disease, Ministry of Health, Seychelles 
3: University Institute of Social and Preventive Medicine, Lausanne, Switzerland and Department of 
Physiology, University of Lausanne, Lausanne, Switzerland 
 
INTRODUCTION It is established that ω-3 polyunsaturated fatty acids (n-3 PUFA) convey several 
health benefits, including a reduction of serum concentration of triglycerides. We examined changes in 
blood lipids associated with the consumption of eggs from hens fed with food supplemented with fish 
oil in human volunteers in the Seychelles (Indian Ocean). 
MATERIALS AND METHODS Double-blind crossover trial with one group of healthy volunteers 
allocated to consume 1 normal egg each workday during 3 weeks (i.e. 5 eggs per week) followed by 
one n-3 PUFA enriched egg during the next 3-week period while the other group received eggs in the 
inverse sequence. Hens’ food was supplemented at 5% with tuna oil. Analyses of the enriched eggs 
showed a content of 0.24 gram of n-3 PUFA per egg (mainly docosahexaenoic acid). 
RESULTS Twenty-five healthy volunteers participated in the study. Comparing pooled results at 3 
and 6 weeks, serum triglycerides concentration was 10.2% (P=0.008) lower with n-3 PUFA enriched 
eggs than normal eggs with no significant difference in LDL-cholesterol and HDL-cholesterol. Serum 
LDL cholesterol increased during the first 3-week period and decreased during the second 3-week 
period with both n-3 PUFA enriched eggs and normal eggs, suggesting a transient 
hypercholesterolemic effect related to the consumption of 5 eggs per week. Participants did not report 
a systematic preference for either type of eggs. 
CONCLUSION The decrease in serum triglycerides with a moderate consumption of eggs enriched 
with fish oil suggests that these eggs can be a palatably acceptable source of these essential nutrients. 
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Intracellular thiol-mediated modulation of ENaC activity 

van Bemmelen Miguel 1 , Gautschi Ivan 1 , Pfister Yvan 1 , Auberson Muriel 1 , 

Kellenberger Stephan 1 , Schild Laurent 1 
1: Pharmacologie et Toxicologie 

 

Cysteine residues are targets for the regulation of the epithelial sodium. The epithelial 

sodium channel ENaC is physiologically important in the kidney for the regulation of 

the extracellular fluid volume, and in the lungs for the maintenance of the appropriate 

volume of airway surface liquid that lines the pulmonary epithelium. Besides the 

regulation of ENaC by hormones, intracellular factors such as Na+ ions, pH or Ca2+ 

are responsible for fast adaptive responses of ENaC activity to changes in the 

intracellular milieu. In this study, we show that ENaC is rapidly and reversibly 

inhibited by sulfhydryl reactive molecules such as methanethiosulfonate derivatives 

of different sizes, the metal cations Cd2+ and Zn2+, or copper (II) phenathroline, a mild 

oxidizing agent that promotes the formation of disulfide bonds. At the single channel 

level, these agents induce the appearance of long channel closures, suggesting an 

effect on ENaC gating. These observations suggest that changes in intracellular 

redox potential may regulate ENaC activity and ENaC-mediated Na+ transport in 

epithelia. Interestingly, yeast two-hybrid studies using the N-terminus of the alpha 

subunit of ENaC as bait has allowed us to identify the pi isoform of the Glutathione-S-

transferase as a potential ENaC binding partner. Furthermore, pull-down assays 

have shown that the three subunits of  ENaC expressed in transfected HEK cells, but 

not the related ion channel subunit ASIC1, bind to Glutathione-Sepharose beads.  

 

 

 
125



 
Métabolisme et cardiovasculaire-MCV-023 
 
Index of Coronary Circulatory Function in Response to Cold Pressor 
Correlates with Calculated Framingham CHD Risk Score in Men with 
Metabolic Syndrome Components 
Prior J.O. 1 , Schindler T.H. 2 , Facta A.D. 2 , Hernandez-Pampaloni M. 2 , Cardenas 
J. 2 , Moore L. 2 , Zhang X. 2 , Kreissl M.C. 2 , Hsueh W.A. 2 , Quinones M.J. 2 , 
Schelbert H.R. 2 
1: Service de Médecine nucléaire du CHUV / Department of Molecular and Medical Pharmacology, 
David Geffen School of Medicine at UCLA 
2: David Geffen School of Medicine at UCLA 

 
Introduction: Indices of coronary circulatory function are potentially predictive of vascular 
risk; however, no study has evaluated their relation with the Framingham risk score (FRS), an 
established CHD prediction algorithm.  

Hypothesis: We assessed the hypothesis that PET-measured indices coronary of circulatory 
function would be associated with FRS (10-year CHD probability).  

Methods: In 91 young nondiabetics (33+/-6y, 28M/63F, nonsmokers), we measured 
myocardial blood flow (MBF) with PET and 13N-ammonia in response to cold pressor (2-
min hand immersion in ice water), mostly endothelium-dependent, and to pharmacologic 
vasodilation (4-min dipyridamole infusion), reflecting total integrated vasodilator capacity. 
FRS was calculated from age, blood pressure, total and HDL cholesterol. Metabolic syndrome 
was defined according to ATPIII criteria. Analyses were stratified by gender and MBF tertiles 
using Kruskall-Wallis tests with p<0.05 significance.  

Results: Metabolic syndrome prevalence was 26% in both gender and significantly worsened 
cold pressor response and FRS when present. Women had a lower FRS than men, despite 
identical age and more metabolic syndrome components. Response to cold pressor was 
associated with FRS in men (r=-0.66, p<0.001), but not in women (r=0.10, p=0.45). 
Dipyridamole response was not associated with FRS.   

Conclusions: The observed association of diminished endothelium-dependent MBF response 
to cold pressor in men with high Framingham risk score suggests a possible clinically useful 
role of MBF measurements with PET. The lack of association in young premenopausal 
women is noteworthy and might be related to their lower CHD risk for age.  
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Determinants of myocardial blood flow response to cold pressor test 
in normals as measured with N-13-ammonia and PET 
Prior J.O. 1 , Schindler T.H. 2 , Facta A.D. 2 , Schelbert H.R. 2 
1: Service de Médecine nucléaire du CHUV / Department of Molecular and Medical Pharmacology, 
David Geffen School of Medicine at UCLA 
2: David Geffen School of Medicine at UCLA 
 
Objectives: Response in Myocardial blood flow (MBF) to cold pressor testing (CPT) provides 
information on coronary vasomotor function. However, determinants of the MBF response in 
normals remain largely undefined. Therefore, we investigated whether the response to CPT 
in normals depends on gender, age, resting MBF and resting rate-pressure product (RPP).  

Methods: We enrolled 35 strictly normal, healthy individuals (16 women: age 38±12y, range 
24–67; 19 men: age 44±17, range 19–78) without any cardiovascular risk factor or 
medication. We measured MBF with 13N-ammonia and PET at rest and its response to CPT. 
We used t-test, ANOVA and univariate (Spearman) analyses (p<0.05 significance).  

Results: Clinical and laboratory values were within normal ranges. There was no age or 
gender dependency of the response to CPT (overall ∆MBF=0.23±0.09ml/min/g; women: 
0.22±0.09, men: 0.24±0.09, age<50y: 0.23±0.09, age≥50: 0.25±0.10.) The increase in RPP 
in response to CPT did not depend on resting RPP (resting RPP= heart rate × SBP 
=7230±1250mmHg/min; lower vs. higher resting RPP: ∆RPP=2210±1360 mmHg/min vs. 
∆RPP=2830±1410, p=0.19) indicating unsaturated sympathetic response at high resting 
RPP. The response to CPT (∆MBF) did not depend on the resting MBF (lower MBF 
(0.51±0.05ml/min/g) vs. higher MBF (0.70±0.05): ∆MBF=0.24ml/min/g vs. 0.21, p=0.24) or on 
the resting RPP (lower RPP (6260±700mmHg/min) vs. higher RPP (8250±800): 
∆MBF=0.24ml/min/g vs. 0.22, p=0.52).   

Conclusions: The myocardial blood flow response to cold pressor testing (∆MBF) in normals 
was independent of gender, age, resting myocardial blood flow and rate-pressure product at 
rest. 
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Effect of the number criteria of the metabolic syndrome on coronary 
circulatory function as measured by N-13-ammonia and PET 
Prior J.O. 1 , Facta A.D. 2 , Schindler T.H. 2 , Cardenas J. 2 , Moore L. 2 , Hsueh W.A. 2 
, Quinones M.J. 2 , Schelbert H.R. 2 
1: Service de Médecine nucléaire du CHUV / Department of Molecular and Medical Pharmacology, 
David Geffen School of Medicine at UCLA 
2: David Geffen School of Medicine at UCLA 
 
Aim: The metabolic syndrome (MS) has been defined by the Adult Treatment Panel III by the 
presence of at least three of the following criteria: fasting glucose ≥110mg/dl, triglycerides 
≥150 mg/dl, HDL-cholesterol ≤50mg/dl, blood pressure ≥130/85mmHg and central obesity. 
The purpose of this study was to determine whether MS is associated with abnormalities of 
coronary function and whether such functional alterations exist already in presence of some 
but not all MS criteria. 

Methods: In 91 nondiabetic volunteers (age 33±6y, 69% female), we measured myocardial 
blood flow (MBF) with 13N-ammonia and PET at rest and in response to cold pressor testing 
(CPT: endothelium-dependent vasomotion) and dipyridamole-induced hyperemia (DIP: total 
vasodilator capacity).  According to #MS criteria, the subjects were divided into 4 groups: 
G0: 18 normals with 0 criteria, G1: 23 with 1 criteria, G2: 26 with 2 criteria and G3+: 24 with 
3 or more criteria. MBF responses were compared by ANOVA and ANCOVA. 

Results: Compared to G0, there were fewer women in G1; lower HDL, higher BMI and 
glucose levels in G3+; and a progressive TG increase from G1 to G3+. At rest, rate-pressure 
product (RPP) was elevated in G2 and G3+, mainly due to higher heart rate; RPP responses to 
CPT and DIP were comparable among groups. Resting MBF was higher with ≥1 criteria 
compared to 0 (G0=0.60±0.11SD ml/min/g; G1=0.73±0.15, G2=0.74±0.16; G3+=0.70±0.16, 
p=0.01). Hyperemic flow was lower in G3+, but not significantly (G0: MBF= 1.93ml/min/g, 
G1=2.00; G2=1.99; G3+=1.84, p=0.45.) Compared to G0, CPT response was decreased in G2 
and G3+ (∆MBFCPT vs. rest G0=0.24ml/min/g [or 42%]; G1=0.12 [17%], p=0.1; G2=0.08 
[12%], p=0.01; G3+=0.02 [5%], p<0.001), despite comparable RPP increase. Adjusting for 
differences among groups in gender, BMI and resting flow by ANCOVA, confirmed these 
results. There was a trend for decreased response to CPT (p<0.001) and DIP (p=0.02) with 
increasing number of MS criteria. 

Conclusions: Our findings suggest that the total integrated coronary vasomotor function is 
maintained in MS while endothelium-dependent function is diminished that however is also 
observed in the presence of some but not all MS criteria. The observed trend of a progressive 
decline in both endothelium-dependent and hyperemic MBF responses suggests a possible 
cumulative effect of MS criteria on coronary circulatory function.  
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Metabolic syndrome (MetSyn) — Part I: Effects of MetSyn 
Components on Coronary Vasomotion in Nondiabetic Individuals; Part 
II: Prevalence of MetSyn in Switzerland estimated from a Worksite 
Health Promotion Program 
Prior J.O. 1 , Darioli R. 2 , Facta A.D. 3 , Schindler T.H.3 , Kreissl M.C.3 , Zhang X.3 , 
Perdrix J. 2 , Masson J.C. 4 , Burnand B. 5 , Cornuz J. 6 , Bischof Delaloye A. 7 , 
Schelbert H.R.3 
1: Service de Médecine nucléaire du CHUV / Department of Molecular and Medical Pharmacology, 
David Geffen School of Medicine at UCLA 
2: Medical Policlinics of the University of Lausanne 
3: David Geffen School of Medicine at UCLA 
4: Federation of Health Leagues of the State of Vaud 
5: Institute of Social and Preventive Medicine, Lausanne University 
6: Département de Médecine interne du CHUV / Institute of Social and Preventive Medicine, Lausanne 
University 
7: Service de Médecine nucléaire du CHUV 
 
Background: Metabolic syndrome (MetSyn) has been defined (Adult Treatment Panel III) by 
nMetSyn≥3 components among central obesity, elevated fasting glucose, triglycerides, blood 
pressure and decreased HDL. It is of major public health concern, as most individuals with 
MetSyn will die from CVD. The prevalence of MetSyn is unknown in Switzerland (CH). 

Aims: We assessed whether MetSyn is associated with altered coronary circulatory function 
and whether such alterations already exist in presence of some but not all MetSyn 
components. To estimate public health implications in CH, we determined MetSyn prevalence 
from a worksite health promotion program. 

Methods and Results: Myocardial blood flow (MBF) was measured with PET and 13N-
Ammonia in 91 nondiabetics in 4 groups with nMetSyn=0, 1, 2 and ≥3 components during cold 
pressor testing (CPT, mostly endothelium-dependent) and dipyridamole (DIP, mostly 
endothelium-independent). In a separate CH study, CVD risk factors were measured in 9633 
health program participants (20-79y, 41% women) with a mobile unit (2001-4). MetSyn 
prevalence was stratified by gender + age and applied to the CH population. CPT MBF was 
attenuated in presence of 2 or ≥3 MetSyn components, while DIP MBF was preserved. Both 
CPT+DIP responses inversely correlated with nMetSyn. The MetSyn prevalence in CH was 
about 12% (>0.6mio.; 8%W/15%M) with a strong age dependency (20–70y: 2–25%W; 8–
26%M), significantly lower in women aged <60y. About 31% (>1.6mio.; 21%W/37%M) had 
nMetSyn≥2 components.  

Conclusion: Coronary vasomotion was diminished in MetSyn and in presence of 2 MetSyn 
components, with a graded decline in endothelium-dependent response suggesting cumulative 
effect of each MetSyn component, eventually contributing to the increased coronary event 
rate, which could affect a substantial part of the CH population. 
 

 
129



 
Métabolisme et cardiovasculaire-MCV-027 
 
MULTIMODALITY VASCULAR IMAGING PHANTOM WITH REALISTIC 
GEOMETRY: CONCEPT AND DESIGN 
Qanadli Salah 1 , Rizzo Eléna 1 , Doenz Francesco 1 , Denys Alban 1 , Cloutier Guy 2 , 
Soulez Gilles 3 , Schnyder Pierre 1 
1: CHUV - Radiologie, Lausanne, Suisse 
2: Institut de Recherche Clinique de Montréal, Montréal, Canada 
3: CHUM - Radiologie, Montréal, Canada 
 
Objective: To design a vascular phantom with variable and known geometry compatible with X-ray, 
ultrasound and MRI techniques. 

 

Material and methods: The phantom consists on a polyethylene semi-cylindrical container with a tissue-mimicking material 
and a conduit simulating a vascular shape. The tissue-mimicking material is an agar-based solidified gel. The vascular 
conduit, of known desired geometry, runs throughout the gel and is connected to tubings at its extremities. Using a lost-
material casting technique based on low melting point metal, complex realistic geometries (including 3D configurations with 
no symmetry axis or plane) of normal or abnormal vessels (aneurysm or stenosis) can be modeled. The phantom also contains 
fiducial markers that are detectable in all modalities without significant distortion. They are implanted at precise known 
locations, following non-symmetrical patterns to facilitate identification and orientation of plane views.  

Results: The potential use of the phantom for calibration, rescaling, fusion of 3D images obtained from different modalities 
as well as its use in evaluation of intra and inter-modality comparative studies of imaging systems in static or dynamic flow 
conditions will be demonstrated. 

Conclusion: The authors present a new and original multimodality vascular phantom with multiple 
potential applications. 
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Sodium self-inhibition of ENaC: Selectivity of the extracellular Na+ 
sensing site. 
Bize Vincent 1 , Horisberger Jean-Daniel 1 
1: Département de Pharmacologie et de Toxicologie 
 
The epithelial sodium channel (ENaC) is a key component of the transepithelial Na+ transport 
in the distal nephron. It is responsible for the maintenance of the sodium balance, of the 
extracellular fluid volume and thereby of the control of arterial blood pressure. The regulation 
of the surface fluid layer in airway epithelia is also dependent on the activity of ENaC. The 
open probability of ENaC is highly variable and, among other factors, depends on the 
extracellular Na+ concentration, through a phenomenon called “Na+ self inhibition”. 
Extracellular Na+ induces a decrease of the open probability of the channel and thus affects 
the rate of transepithelial Na+ transport with a very fast time course. The aim of our study is to 
determine the nature and the properties of the extracellular Na+ sensing site (ionic selectivity 
and affinity). To evaluate the effects of extracellular cations on ENaC without their 
contribution as charge carrier, we measured the outward amiloride-sensitive Na+ current in 
Na+ loaded Xenopus laevis oocytes expressing Xenopus ENaC during short depolarization up 
to +50 mV and tested the effects of solutions containing different cations on these outward 
currents. Our first results show no effect of NMDG on amiloride-sensitive currents recorded 
at +50 mV, compared to a saccharose 180 mM, monovalent-cation-free solution, while a 
strong extracellular inhibition by 100 mM Na+ and Li+ (~10 fold decrease) was observed. 100 
mM K+ inhibited about 50 % of the ENaC-mediated current. These effects occur with a Ki of 
approximately 5 mM for Na+ and of 15 mM for K+. We conclude that extracellular cations 
can regulate ENaC from the extracellular side with a high affinity for Na+ and Li+ and a lower 
affinity for K+. 
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Label retaining cells in the adult mouse heart 
Meinhardt Andrea 1 , Grisel Philippe 1 , Bougorski Rouslan 1 , Kappenberger Lukas 1 , 
Vassalli Giuseppe 1 
1: Service de Cardiologie 
 
 
 
 
Recent reports have shown that bone marrow (BM) derived stem cells (SCs) lack potential for 
generating cardiomyocytes (CMs) when transplanted into infarcted hearts. Thus, candidate cells 
for heart regeneration might best be searched for within the heart itself. Bromodeoxyuridine 
(BrdU)-label retention has been used to identify slow cycling cells including SCs and precursor 
cells (PCs) in several organs such as skin, colon and brain. We took this approach to explore the 
existence of PCs and their anatomical distribution within the adult mouse heart. Using a BrdU 
pulse and chase-protocol, adult mouse hearts were analyzed immunohistochemically at different 
time points of chase (0-4 months). Decreasing numbers of cardiac BrdU-label retaining cells 
(LRCs) were observed over time (from ~12% at baseline to ~0,25% at 4 months of chase), which 
were widely distributed across the heart with highest densities in the atria and apex. By 
immunostaining, BrdU+ cells only occasionally stained positive for differentiation markers of cell 
lineages present in the heart (CM, endothelial cells, smooth muscle cells, fibroblasts). As an 
alternative although potentially complementary approach, we isolated cardiac cells expressing SC 
antigen-1 (Sca-1). These cells accounted for 9,2±4,5 of non-CM cardiac cells. The majority 
(~70%) of Sca-1+ cells also expressed c-kit, another SC marker. We are currently analyzing the 
relationship between LRC and Sca-1+ cells. 
In conclusion, LRC exist in the adult mouse heart, where they represent potential candidates as 
resident SCs or PCs. Current investigations are focusing on the characterization of the 
differentiation potential of cardiac LRC in vitro. 
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The Transcriptional Repressor REST Impairs Insulin Secretion by 
Controlling the Expression of Proteins of the Exocytotic Pathway 
Martin David 1 , Allagnat Florent 1 , Regazzi Romano 2 , Haefliger Jacques-Antoine 1 
1: CHUV 
2: IBCM 
 
 
The transcriptional repressor RE-1 silencer transcription factor (REST) restricts 
some neuronal traits to neurons. REST is not expressed in neurons and beta-cells 
and functions as a repressor of neuronal genes. In pancreatic beta-cells, these 
traits are also present and we used a gene transfer approach to evaluate their role 
in the control of insulin secretion. Ectopic expression of REST in the rodent 
insulinoma cell lines (INS-1 and betaTC-3) led to a decrease in the expression of its 
known target genes, whereas insulin content was conserved. As a consequence of 
REST expression, the capacity to secrete insulin in response to glucose was 
impaired. These data demonstrated that REST target genes are required for an 
appropriate glucose-induced insulin secretion. In order to identify other REST target 
genes implicated in proper insulin-secretion, we initiated molecular studies focusing 
on the proteins involved in the terminal machinery of exocytosis such as SNAP25, 
Synaptotagmin (SYT) 4 or 7, and NSF which contain a putative restrictive element 
(RE-1). mRNA and/or protein expression analysis demonstrated that SNAP25, 
SYT4 and SYT7 expression were strongly silenced after ectopic REST expression 
in mouse βTC3 and rat INS-1 cells, whereas expression of other members of the 
exocytotic machinery such as Syntaxin1A, Munc18.1, and NSF were not affected. 
These data indicate that REST alters insulin secretion by negatively regulating the 
expression of key components of the exocytotic machinery. 
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Intermittent episodes of brief reoxygenation improve posthypoxic 
functional recovery in Chronically Hypoxic Rat Hearts Through 
Regulation of p38 Mitogen-Activated Protein Kinase 
Morel Sandrine 1 , Milano Giuseppina 2 , Mujynya Ludunge Kathi 3 , Kappenberger 
Lukas3 , von Segesser Ludwig 4 , Bonny Christophe 5 , Vassalli Giuseppe 1 
1: Service de Cardiologie et Institut de Microbiologie 
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3: Service de Cardiologie 
4: Sevice de Chirurgie Cardio-vasculaire 
5: Service de Génétique Médicale 
 
 
Infants with congenital cyanotic defects have their hearts chronically perfused with hypoxic 
blood. Mitogen-activated protein kinase (MAPK) signaling cascades have been implicated as 
regulators of cardiomyocyte function in hypoxia and reoxygenation. However, MAPK 
activation in chronic hypoxia with or without episodic reoxygenation is not fully understood. 

METHODS AND RESULTS: We determined myocardial activation of the three major 
MAPKs, c-Jun NH2-terminal kinase (JNK), extracellular signal-regulated kinase (ERK), and 
p38-MAPK, in adult rats exposed to a hypoxic environment (FIO2=0.10) for varying periods 
of time. Cardiac tissues were analyzed by Western and in vitro kinase assays. Posthypoxic 
recovery of ventricular performance was analyzed in isolated perfused hearts. Increased p38-
MAPK and JNK activation was observed at 1 hr but declined by 24 hrs hypoxia. Sustained 
hypoxia (2 wk) resulted in increased p38-MAPK activation and translocation from the 
cytosolic to the nuclear fraction. An episode of reoxygenation (1 hr) acutely reduced p38-
MAPK activation in hypoxic hearts. Intermittent reoxygenation (1 hr/day) abolished p38-
MAPK activation in chronically hypoxic hearts, while enhancing JNK and ERK signaling. 
Posthypoxic recovery of contractile function was impaired in chronically hypoxic hearts but 
was normalized by intermittent reoxygenation. This effect was not abrogated by PD98059, a 
MAPK/ERK kinase (MEK1) inhibitor. In vivo administration of either SB203580 or 
SB202190, two p38-MAPK inhibitors, restored posthypoxic recovery in chronically hypoxic 
hearts. 

 CONCLUSIONS: Intermittent reoxygenation prevents posthypoxic dysfunction in 
chronically hypoxic hearts in a p38-MAPK-dependent manner. These results suggest pre-
operative intermittent oxygenation and pharmacological p38-MAPK inhibition may improve 
the outcomes of cyanotic patients undergoing cardiac surgery. 
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Role of N-cadherin in cardiac differentiation 
Bougorski Rouslan 1 , Vassalli Giuseppe 2 , Perriard Jean-Claude 3 
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N-cadherin is important for many developmental processes and plays a  
role in mechanical coupling of neighboring cardiomyocytes. General  
inactivation of the N-cadherin gene leads to an early lethal phenotype.  
The purpose of the present study was to evaluate the role of N-cadherin  
in cardiomyocyte differentiation in vitro. N-cadherin deficient,  
heterozygous and wt ES cells were differentiated in vitro in the  
presence or absence of retinoic acid. Cardiomyocyte structure was  
analyzed by confocal microscopy. Cardiac and skeletal muscle  
differentiation was characterized by PCR for specific RNA, by FACS  
analysis and scoring the presence of spontaneously beating areas.  
Although cytoarchitecture of N-cadherin deficient cardiomyocytes was  
normal, there was a significant delay in cardiac development. While in  
wild type cells cardiomyogenesis can be greatly stimulated by retinoic  
acid, N-cadherin deficient ES-cells do not show this capability. In  
contrast, skeletal muscle differentiation was markedly enhanced in N- 
cadherin deficient ES-cells. N-cadherin deficient cells undergo to  
cardiac differentiation with a delay, which might be critical for  
embryo development. N-cadherin appears to play a novel role in  
cardiomyogenesis as mediator of retinoic acid signaling. 
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Role of USP10 (Ubiquitin Specific Protease 10), a vasopressin induced 
deubiquitylating enzyme (DUB) in the cortical collecting duct 
Boulkroun Sheerazed 1 , Terranova Fabien 1 , Staub Olivier 1 
1: Department of Pharmacology & Toxicology, University of Lausanne, CH-1005 Lausanne 
 
Excess salt intake is a major risk factor for hypertension. Adjustment of Na+ balance in 
extracellular fluids is achieved by regulated Na+ transport involving the epithelial Na+ channel 
(ENaC) in the distal nephron. ENaC is regulated by a number of hormones, including 
aldosterone and vasopressin, which also regulates water transport through water channels 
(AQP2). Moreover, ENaC activity is also controlled via ubiquitylation by the ubiquitin-
protein ligase Nedd4-2. In recent years it has become apparent that ubiquitylation is a 
reversible process, involving deubiquitylating enzymes (DUBs).  

We have identified in a SAGE study, which was aimed to identify vasopressin-
induced transcripts in a cell line derived from the cortical collecting duct, an mRNA encoding 
a DUB (USP10) that is higher expressed when cells are stimulated for 4 hours with 
vasopressin (AVP). This induction has been confirmed at the mRNA and protein level by 
Northern and Western blot analysis.   

By a two-hybrid screen, we identified sorting nexin 3 (SNX3), a protein involved in 
intracellular protein transport, as an USP10 interacting protein. This interaction was 
confirmed biochemically by co-immunoprecipitation in HEK293 cells. Cytosolic proteins that 
become ubiquitylated are rapidly degraded by the proteasome. Several lines of evidence 
suggest that USP10 stabilizes SNX3, likely by deubiquitylating this proteins: i) Steady state 
levels of SNX3 are elevated by lactacystin, an inhibitor of the proteasome, ii) Co-expression 
of USP10 and SNX3 results in the stabilization of SNX3 protein, and iii) vasopressin induces 
increased levels of SNX3.  
Our data are therefore consistent with a model, in which vasopressin induced USP10 interacts 
with SNX3, de-ubiquitylates it, and stabilizes the protein. This may lead to enhancement of 
intracellular protein traffick and the facilitated targeting of ENaC and/or AQP2 to the plasma 
membrane. 
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From evidence to clinical practice: effective implementation of 
hypothermic resuscitation to improve patient outcome after cardiac 
arrest 
Oddo Mauro 1 , Feihl François 2 , Schaller Marie-Denise 1 , Liaudet Lucas 1 
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OBJECTIVES We studied whether hypothermic resuscitation could be implemented in 
clinical practice to improve patient outcome after cardiac arrest (CA). 
BACKGROUND Therapeutic hypothermia has been recently recommended for the treatment 
of neurological dysfunction after CA. However, potential limitations have been identified that 
might reduce its practical application. No studies have tested whether the benefits of this 
treatment can be effectively translated into routine daily practice.  
METHODS We retrospectively studied 80 unconscious survivors of out-of-hospital CA due to 
ventricular fibrillation. From June 2002 to September 2004, 40 patients were treated for 18 
hours with hypothermic resuscitation (to a central temperature of 33.5°C), using an external 
cooling method. 40 patients treated with standard resuscitation from June 1999 to May 2002 
served as controls. Neurological recovery and complications were analyzed at hospital 
discharge.  
RESULTS Base-line characteristics between the two groups were comparable. 9/40 patients 
(22.5%) in the hypothermic resuscitation group and 7/40 patients (17.5%) in the standard 
resuscitation group had shock. 21/40 patients (52.5%) treated with hypothermia resuscitation 
had good neurological recovery, as compared to 10/40 patients (25%) treated with standard 
resuscitation (p=0.01). Among patients discharged alive from the hospital, 3/24 (12.5%) in 
the hypothermic resuscitation group required long-term rehabilitation, as compared with 7/17 
(41.2%) in the standard resuscitation group (p= 0.04). The rate of complications was similar 
in both groups. 
CONCLUSIONS Hypothermic resuscitation can be successfully applied to all unconscious 
survivors of CA in clinical practice. The implementation of such a strategy has a favorable 
impact on patient outcome. 
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Low-use of thrombolysis has no negative impact on survival after sub-
massive pulmonary embolism 
Pagani Jean-Luc 1 , Oddo Mauro 1 , Schaller Marie-Denise 1 , Liaudet Lucas 1 
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Introduction: Risk stratification in patients with pulmonary embolism (PE) is based on blood 
pressure (BP) and right ventricular (RV) function. While anticoagulation (AC) alone is 
recommended in low-risk patients (normal BP and no RV dysfunction, RVD), systemic 
thrombolysis (TL) is recommended in high-risk patients (RVD and shock). In contrast, in the 
group of intermediate-risk patients, suffering from sub-massive PE (RVD and normal BP), the 
therapeutic strategy remains debated. We have retrospectively analyzed the use of TL in 
patients admitted to our medical ICU for PE over the last 3 years, and determined the 
potential impact of TL on survival at hospital discharge in the group of intermediate-risk PE 
patients.  
Methods: 88 consecutive patients (44 males and 44 females, mean age 61) with PE were 
included. Risk categories were: low (5/88, 6%), intermediate (47/88, 53%), high (22/88, 25%) 
or undefined (14/88, 16%). Treatment included iv heparin to reach an aPTT >2x normal 
values. When indicated, TL was given as a 10 mg iv bolus of rTPA followed by 90 mg over 
2h.  
Results In the 22 patients from the high-risk group, TL was given to 10 patients, resulting in a 
survival rate of 80% (8/10 pt). TL was contraindicated in 12 patients, and survival rate in this 
subgroup of patients was 0%. In intermediate-risk patients, TL was given to 8/47 patients in 
whom pulmonary emboli were associated with intra-atrial, inferior vena cava, or large 
peripheral venous thrombi, whereas AC alone was given to the remaining 39/47 patients. No 
influence of TL on survival at hospital discharge was detected (100% survival in the 47 
patients). Major hemorrhage was noted in 1/8 patients receiving TL (12.5%), and in 1/39 with 
AC alone (2.6%), a difference that was not statistically significant (P=0.2, Chi-square). 
Conclusions. The results of this study confirm that TL is beneficial to pt with massive PE and 
shock. In contrast, in patients with sub-massive PE (RVD without shock, intermediate-risk 
group), the low use of systemic TL had no negative impact on hospital survival. These results 
argue against the concept that all patients with PE complicated by RVD should be treated 
with systemic TL.  
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Interaction between dietary lipids and physical inactivity on insulin 
sensitivity and on intramyocellular lipids in healthy men 
Stettler Rodrigue 1 , Ith Michael 2 , Acheson Kevin 3 , Décombaz Jacques3 , Boesch 
Chris 2 , Tappy Luc 1 , Binnert Christophe 1 
1: Département de physiologie, UNIL 
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To assess the effect of a possible interaction between dietary fat and inactivity on insulin 
sensitivity and intramyocellular lipids (IMCL), 8 healthy males were studied on 2 occasions. 
After 2 days of an equilibrated diet and moderate physical activity participants remained 
inactive (bed rest; BR) for 60 hours and consumed either a high fat (45% fat; BR-HF) or high 
carbohydrate (CHO) (70% CHO; BR-HCHO) diet. Insulin sensitivity was measured by 
hyperinsulinemic euglycemic clamp and IMCL by 1H-magnetic resonance spectroscopy (1H-
MRS). BR-HF decreased insulin-mediated glucose disposal (-24 ± 6%; p<0.05), contrary to 
BR-HCHO (+19 ± 10%, ns). BR-HF and BR-HCHO increased IMCL (+32 ± 7% and +17 ± 
8% respectively; p<0.001). To evaluate the effect of high fat diet per se, 6 of the 8 volunteers 
were studied after a 2-day equilibrated diet followed by 60 hours on a high fat diet and 
controlled activity. This condition did not decrease insulin-mediated glucose disposal (-7 ± 
9%, ns) whereas it increased IMCL (+31 ± 19%; p<0.001) comparable to BR-HF. 
 These data indicate that inactivity and high fat diet interact strongly to reduce insulin 
sensitivity. IMCL content was influenced by dietary lipid and physical inactivity and was not 
correlated to insulin resistance. 
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Carotid and femoral plaque imaging correlates better with 
cardiovascular risk factor profile than with IMT 
Yerly Patrick 1 , Bovet Pascal 2 , Darioli Roger 3 , Kappenberger Lukas 4 , Paccaud 
Fred 2 
1: Department of Cardiology, CHUV, Lausanne 
2: Institute of Social and Preventive Medicine, Lausanne 
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4: Department of Cardiology, CHUV 
 
Background: We examined which measurement of carotid/femoral atherosclerosis, as assessed non-
invasively with ultrasound, correlates better with cardiovascular risk factor profile, in a sample 
representative of the general population of the Seychelles (Indian Ocean). 
Methods: In a random sub-sample of participants aged 35-64 (n=552), and using B-mode ultrasound 
(Logiqbook, GE), we measured (M’ATH software, Metris, F) in standard segments of the right and 
left carotid and femoral arteries: the intima-media thickness (IMT); the maximal thickness of the 
largest plaque visualized (max); the area of all plaques visualized (area). We constructed different 
scores by totalling values in each the 4 artery sites: IMT (TIMT); plaque thickness (Tmax); total area 
(Tarea); and a score ranging from 0-4 corresponding to the number of artery sites with ≥1 plaque of 
≥1.2 mm (T12); respectively ≥1.5 mm (T15). 
Results. In multivariate linear regression models, all considered risk factors (except BMI) were 
associated significantly with all different scores of peripheral atherosclerosis (T values are shown): 
  IMT Tmax Tarea T12 T15 
R2 squared 28.2% 34.3% 46.5% 43% 34.3% 
Age 7.71 9.01 8.14 12.77 9.74 
Sex (F vs M) -1.33 -2.9 -3.55 -2.21 -2.04 
Systolic BP 3.14 4.89 4.64 4.23 3.83 
LDL-C 4.07 3.49 4.53 5.21 4.25 
HDL-C -2.42 -2.26 -3.42 -4.85 -3.39 
Smoking 3.87 4.16 5.02 4.72 4.44 
Fast. glucose 4.72 4.27 4.74 2.93 3.49 
BMI 0.26 -1.2 -1.49 0 0.94 
All plaque-based scores (Tmax, Tarea, T12, T15) performed better than IMT. The plaque area score 
(Tarea) -which is time consuming to determine- had the highest predictive power (R2), but the T12 
score -which is simple to determine- performed almost as well.  
Conclusion: Although prospective outcome data are needed, these cross-sectional results emphasize 
the potential value of imaging of carotid/femoral plaques, vs. IMT, for enhancing cardiovascular risk 
assessment. 
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Ultrasound screening of carotid/femoral atherosclerosis: is it useful in 
developing countries? 
Bovet Pascal 1 , Yerly Patrick 2 , Riesen Walter 3 , Kappenberger Lukas 2 , Paccaud 
Fred 1 
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Background: Peripheral atherosclerosis is be both a marker of the aggregate level of conventional 
cardiovascular risk factors and an independent cardiovascular risk factor. 
Methods: We conducted a survey in a sample representative of the population aged 25-64 in the 
Seychelles, Indian Ocean (participation rate of 80.2%). Within a random subsample of persons aged 
35-64 (n=552), atherosclerosis plaques were identified and measured (M’ATH software, Metris, F) in 
standard segments of the right and left carotid and femoral arteries using B-mode ultrasound 
(Logiqbook, GE). A plaque was defined for a focal thickening of the intima-media thickness of ≥1.2 
mm. 
Results. The prevalence of ≥1 plaque in any of the 4 artery sites was 68%/32% in men/women aged 
35-44 and 99%/95% at age 55-64. The prevalence of ≥1 plaque in the 4 sites was 0%/0% at age 35-44 
and 26%/16% at age 55-64. An atherosclerosis burden score (ABS) ranging from 0 to 4 
(corresponding to 0-4 artery sites with ≥1 plaque) was associated significantly and independently with 
age, sex, LDL-cholesterol, HDL-cholesterol, systolic blood pressure, smoking and diabetes (R2: 48%). 
A high ABS (3-4) was found in approximately 10% of individuals with a low risk factor profile. 
Inversely, a low ABS (0-1) was found in approximately 13% of individuals with a high risk factor 
profile. 
Conclusion: The carotid/femoral atherosclerosis burden score was associated strongly with 
conventional risk factors. In settings with limited resources, ultrasound of carotid/femoral arteries 
(which requires no reagents or disposables) may be an affordable non-invasive means for identifying 
individuals at increased cardiovascular risk. The significance of plaques in subjects with low levels of 
conventional risk factors must be further elucidated. 
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developing country and association with blood pressure and diabetes 
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Background: Microalbuminuria is both an independent cardiovascular risk factor and a complication 
of conditions such as diabetes and hypertension. We estimated microalbuminuria in the population of 
the Seychelles (Indian Ocean) where the prevalence of high blood pressure and diabetes is high. 
Methods: We conducted a survey in a random sample of the population aged 25-64 in 2004. Based on 
random urine samples, we determined a protein / creatinine ratio of ≥30 mg/mmol with a urinanalyser 
(Status, Bayer), which closely predicts proteinuria ≥300 mg protein per 24 hours. Diabetes was 
defined as fasting blood glucose ≥7.0 mmol/l, 2-hour glucose ≥11.1 mmol/l or aware of having 
diabetes. Blood pressure (BP) was based on the 2 last out of 3 readings with an automatic device. 
Results: The survey was attended by 1255 persons (participation rate of 80.3%). The prevalence of 
microalbuminuria increased (% men/% women) from 3.2/4.3 at age 25-34 to 25.7/29.3 at age 55-64. 
At age 25-64, the prevalence of BP ≥160/100 mmHg was 12.4/8.3 and that of diabetes was 9.3/9.9. 
Microalbuminuria was found in 6.7% of persons with neither BP ≥160/100 nor diabetes, 25.5-30.6% 
with either condition, and 62.7% with both conditions. In multivariate analysis, the odds ratios for 
microalbuminuria were 3.4 for diabetes and 1.3 for glucose intolerance (vs. diabetes & no intolerance) 
and 5.4 for BP ≥160/100 and 2.8 for BP =140-159/90-99 (vs. BP <140/90). Microalbuminuria was 
also associated with age but not with sex, overweight, smoking, and blood cholesterol. 
Conclusion: Microalbuminuria was commonly found in the general population and was associated 
with age, BP and diabetes. The costs and benefits of using this investigation in developing countries, 
e.g. to help adjust treatment of hypertension and diabetes, should be appraised. 
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Background. The increasing prevalence of obesity is no longer limited to the most affluent nations in 
the world. We assessed the 15-year trends in the distribution of body mass index (BMI) and the 
prevalence of overweight and obesity in the Seychelles islands (Indian Ocean), a rapidly developing 
country. 
Methods. Weight and height were measured, and BMI calculated, in random samples of the 
population aged 25-64 participating in surveys carried out in 1989, 1994 and 2004.  
Results The surveys were attended by 1081 persons in 1989 (86.4% participation rate), 1067 in 1994 
(87.0%) and 1255 in 2004 (80.2%). Between 1989 and 2004, mean BMI (kg/m2) increased from 23.4 
to 25.6 in men and from 25.8 to 28.2 in women. The prevalence of overweight and obesity combined 
(BMI≥ 25 kg/m2) increased from 29.2% to 52.3% in men and from 50.3% to 66.7% in women. The 
prevalence of obesity (BMI ≥30 kg/m2) increased from 4.3% to 15.1% in men and from 22.7% to 
34.2% in women. The overall prevalence of underweight (BMI<18.5 kg/m2) was 5.3% in 1989 and 
3.9% in 2004. The upward shift of body weights in the entire population over calendar years was 
coupled with an accelerated shift at the highest levels of BMI. 
Conclusion: Based on these three nationally representative samples, the prevalence of overweight and 
obesity increased markedly over the past 15 years in the adult population of Seychelles. The rapid 
escalation of overweight and obesity emphasizes the need for appropriate primary and secondary 
prevention measures. 
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dyslipidemia in middle aged adults: an epidemiological assessment in 
27 general populations of the WHO MONICA Project 
Wietlisbach Vincent 1 , Kuulasmaa Kari 2 , Paccaud Fred 3 
1: Institute of Social and Preventive Medicine, Lausanne (†) ; 
2: National Public Health Institute, Helsinki; 
3: Institute of Social and Preventive Medicine, Lausanne 
 
This study examined the relation of total and abdominal adiposity with dyslipidemia in 27 
Caucasian populations from Europe, Australia, New Zealand and Canada (WHO MONICA 
project). Health surveys were conducted between 1990 and 1997 in adults aged 35 to 64 years 
(n=40'481). Dyslipidemia was based on total/HDL cholesterol ratio (men: >6; women: >5). 
Overall, the prevalence of dyslipidemia was 25% in men and 23% in women, varying from 
10% to 40% between regions. A logistic regression model showed a much stronger 
association of dyslipidemia with body mass index (BMI) in men and with waist 
circumference (WC) in women after adjustment for region, age and smoking. Among normal-
weight men (BMI <25), a steep increase in the odds for being dyslipidemic was observed 
between the lowest and highest WC quartiles (OR=3.6, p<0.001). Among obese men (BMI 
>30), the corresponding increase was much smaller (OR=1.2, p=0.036). Classification tree 
analysis was performed to assign subjects into classes of risk for dyslipidemia. BMI 
thresholds (25.4 and 29.1 kg/m2) in men and WC thresholds (81.7 and 92.6 cm) in women 
were used at first stages. High WC (>84cm) in normal-weight men, menopause (age >50y) in 
women and regular smoking further defined subgroups at increased risk. These results are not 
in line with those of recently published US studies. 
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Background: Renal CYP3A5 activity, which is a metabolic pathway for gluco- and 
mineralocorticoids, was found to be associated with SBP in hypertensive rat and in healthy 
humans. We analyzed whether the CYP3A5 A698G polymorphism is associated with ambulatory 
BP (ABP) in families of African descent in the Seychelles (Indian Ocean). 
Method: Families with at least 2 hypertensive siblings were recruited through a hypertension 
register in the Seychelles. Using the ASSOC program in the SAGE software, we analyzed the 
association between ABP and CYP3A5. ASSOC analyzes the association between a continuous 
trait and one or more covariates from pedigree data in the presence of familial correlations. 
Antihypertensive therapy was stopped for 2 weeks before all measurements. ABP was measured 
using Diasys Integra devices. Age, sex, body mass index (BMI), 24-h Na and K excretion, and all 
significant 2-way interactions were included as covariates in the model in addition to the 
CYP3A5*1 allele (dominant). 
Results: There were 332 individuals from 70 pedigrees with complete data. The 152 men and 180 
women had a mean±se age of 46.3 y, BMI of 27.5±0.3, Na/K excretion of 105±3/44±1 
mmol/24h. There was a significant association of CYP3A5 with daytime (p=0.04) but not 
nighttime systolic BP as well as a positive age x CYP3A5 interaction. A 40/50/60 year old carrier 
of the CYP3A5*1 allele had 0.4/3.4/6.4 mm Hg higher daytime systolic ABP than a 40/50/60 
year old non-carrier. So far, no significant association was found with diastolic ABP. 
Conclusion: The CYP3A5 A698G polymorphism is associated with daytime systolic BP in 
families of East African descent, especially in older individuals. 
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Background: Few studies have investigated the heritability of hormonal parameters in 
hypertension, particularly in persons of African descent. We have evaluated the heritability of 
plasma renin activity (PRA) and plasma aldosterone (PA) in families of East African descent in 
the Seychelles (Indian Ocean).  
Methods: Families with ≥2 hypertensive siblings were recruited through a hypertension register 
in the Seychelles. Using the ASSOC program in SAGE, we estimated the age, sex and 
ambulatory blood pressure (ABP) -adjusted narrow sense heritabilities of PRA and PA. ASSOC 
calculates the additive polygenic component of the variance of a trait from pedigree data in the 
presence of other familial correlations. In hypertensive patients, therapy was stopped 2 weeks 
before all measurements. PRA and PA were collected according to a standard protocol and 
measured using radioimmunoassays. Daytime ABP was measured using Diasys Integra devices. 
Results are expressed as means ± SE.  
Results: The 310 individuals (165 women/145 men) came from 76 pedigrees with a size of 
4.13±0.7. On average, participants were aged 46.3 years, had a body mass index of 26.8±0.3 
kg/m2, a PRA of 0.44±0.02 ng/l/h, a PA of 57±1 pg/ml, a daytime systolic/diastolic ABP of 
131±1/85±1 mm Hg and a 24h Na and K excretion of 103±3 mmol/24h and 44±1 mmol/24h. 
PRA and PA heritability estimates were 0.40±0.11 (p=0.0004) and 0.23±0.10 (p=0.02). 
Conclusion: These data show moderate but significant heritability of PRA and PA in an African 
population with low PRA and urinary sodium excretion. 
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Métabolisme et cardiovasculaire-MCV-044 
 
Poor utilization of heath care services by hypertensive persons 
told to seek treatment in Dar es Salaam, Tanzania 
Gervasoni Jean-Pierre (1), Bovet Pascal (1,2), Rwebogora Anne (3), Mkamba 
Mashombo (3), Paccaud Fred (1) 
(1) University Institute of Social and Preventive Medicine, Lausanne, Switzerland 
(2) Ministry of Health, Victoria, Seychelles 
(3) Ministry of Health, Dar es Salaam, Tanzania 
 
Objective: To assess the proportion of persons who attended health care services after 
being told that they had high blood pressure (BP) and that they should seek 
antihypertensive treatment. 
Methods: BP was measured with an automated device within a survey of cardiovascular 
risk factors of all residents aged 25-64 of a defined area of Dar es Salaam (n=9254 
participants). Triplicate BP readings on three additional occasions were performed in all 
participants who had first BP reading of ≥160/95 mmHg or reported treatment and in a 
similar number of persons with BP<160/95 mmHg and matched for age and sex 
(‘controls’). All BP measurements were made at the participants’ homes. After the 4th 
visit, persons with sustained high BP or reporting antihypertensive treatment (‘cases’) 
were advised to seek health care for high BP. We visited 12 months later the cases and 
controls at their homes and asked them about their health care seeking behaviors. 
Results: From the 1315 cases and controls enrolled in this study, 908 (69%) could be 
found after 12 months. The proportions of persons who attended at least once a public or 
private health care facility for high BP, in the 12-month interval, was 51.0% for cases 
under treatment (n=99), 25.4% for cases not under treatment (n=389), and 4.0% for 
controls (n=423). Attendance was associated directly with BP level, age, female sex, and 
reported concern about hypertension and inversely with reported lack of perceived 
illness. No relation was found with education or income levels. 
Conclusions: This low utilization of health care services by hypertensive subjects has 
important relevance for both prevention and control of hypertension in a population with 
previously demonstrated high stroke mortality. 
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Métabolisme et cardiovasculaire-MCV-045 
 
 
UNIDIRECTIONAL SHEAR STRESS INDUCES CAP G GENE 
EXPRESSION VIA A TRANSCRIPTIONAL MECHANISM 
C. GAUCI 1&2, C. CHAMBAZ 1, N. STERGIOPOULOS 1, D. HAYOZ2, P.SILACCI1
1-Laboratory of hemodynamics and cardiovascular technology, EPFL, Lausanne 
2-Division of angiology, CHUV, Lausanne 
 
 
Abstract : 
 
Atherosclerosis is a progressive pathophysiological disease with a multifactorial origin 
occuring in large arteries . The atherosclerotic lesions appear in areas exposed to 
plaque-prone flow characterized by low mean shear stress and cyclic reversal of flow 
direction. 
This contrasts with hemodynamic conditions present in regions protected against plaque 
development which are exposed to unidirectional flow with higher shear stress values. 
A proteomic analysis on endothelial cells exposed in vitro showed a few spot on the 2D-
gel with an intensity that was differentially regulated by plaque-freee versus plaque-
prone flows. 
One of them was a further investigated and identified as macrophage capping protein 
(CapG), a member of the gelsolin protein superfamily. 
A 2-fold increase of CapG protein and 5-fold increase of CapG mRNA were observed in 
cells exposed to a plaque-free flow as compared to static cultures. This increase was not 
observed in cells exposed to plaque-prone flow. In order to further investigate 
mechanisms involved in CapG gene expression up-regulation by unidirectional shear 
stress, we performed transient transfections with deletional mutants of CapG promoter. 
The activity of such constructs was analysed in cells exposed to unidirectional shear 
stress. 
We identified a 500 bp proximal region of CapG promoter retaining all the necessary cis-
actin elements conferring shear stress sensitivity to CapG gene. Computational analysis 
of CapG promoter sequence revealed the presence of several putative shear stress 
responsive elements. 
Fonctional assessement of each cis-acting elements is under investigation. 
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The N-terminal caspase-generated fragment of RasGAP (fragment 
N) negatively regulates Akt-mediated NFkB activation. 
Noureddine Loukili1 , Jiang-Yang Yang1 and Christian Widmann1

1 Department of cellular biology and morphology (DBCM), Lausanne University, Switzerland. 
 
RasGAP is an unconventional caspase-3 substrate as it inhibits, rather than favors, 
apoptosis once partially cleaved into an N-terminal fragment named fragment N. 
This fragment protects cells by activating the Ras-PI3K-Akt pathway. Interestingly, 
fragment N blocks the ability of the activated Akt to stimulate NFkB. 
It has been shown that Akt/PKB) stimulates NFkB by activating the Cot/Tpl2 kinase (a 
serine/threonine kinase, member of the mitogen-activated protein kinase kinase kinase 
(MAP3K)), which in turn phosphorylates and activates the IKKs and consequently 
NFkB. 
Here we show that the ability of fragment N to block Akt-induced activation is mediated 
by the capacity of fragment N to compete with Cot for binding to Akt. This might be 
crucial for fragment N to protect cells that are sensitive to NFkB-induced death such as 
pancreatic β cells. 
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Neurosciences-NEU-000 
 
A PREFRONTAL CORTEX DEFECT OF GLUTAMATE RELEASE IN A 
RODENT ANIMAL MODEL OF SCHIZOPHRENIA: REVERSAL BY 
ANTIPSYCHOTIC AGENTS 
Baccaglioni Emanuela 1 , Baccaglioni Emanuela 2 , Brambilla Liliana 3 , Lengacher 
Sylvain 4 , Racagni Giorgio3 , Pellerin Luc4 , Volterra Andrea 1 , Volterra Andrea 2 
1: DBCM,University of Lausanne, Switzerland 
2: Centre de Neurosciences Psychiatriques, Site de Cery, 1008 Prilly, Switzerland 
3: Department of Pharmacological Sciences, University of Milan, Italy 
4: DP,University of Lausanne, Switzerland 
 
Subchronic administration of phencyclidine (PCP), a psychotomimetic agent acting as an 
NMDA receptor channel blocker, produces in rodents a syndrome that can be reconnected to 
schizophrenia in humans (Jentsch & Roth, Neuropsychopharmacol. 20:201-225, 1999). In the 
first set of experiments we investigated the effect of prolonged PCP administration on 
glutamatergic system function in the prefrontal cortex (PFC) of rats. Animals were treated 
once daily for 14 days with either PCP (5mg/kg) or saline (1ml/kg). 24h after the last 
treatment, acute PFC slices were prepared and stimulated with high KCl (60mM) to evaluate 
their glutamate release capacity. Slices from animals pre-exposed to PCP released about 30% 
less glutamate than slices from saline-treated animals. Such defect persisted 72h after the last 
PCP treatment and was not observed in a different cortical area of the same animal, the visual 
cortex, suggesting specific plastic changes of the PFC circuitry. More recently we reproduced 
the same findings in mice, an animal model that better fits our future behavioural and brain 
metabolic investigations. We also found that shorter (7-days) PCP treatments are sufficient to 
induce the defect, but the post-treatment persistence in this case is shorter (<72h). For 14-days 
treatments, the adaptive changes are extinguished 7 days after the last exposure to PCP. The 
plastic modifications apparently occur at the level of glutamatergic terminals, because 
synaptosomes prepared from the PFC of PCP-treated rats showed defective glutamate release 
(-30%) in comparison to synaptosomes from control animals. In a next set of experiments we 
tested the effect of antipsychotics (either 0.5mg/kg haloperidol or 2mg/kg olanzapine, once 
daily for a week) in PCP-treated animals. PCP treatment lasted 14-days and antipsychotics 
were administered in parallel starting from the 8th day, i.e. when the glutamate release defect 
is already established. Both haloperidol and olanzapine, although inactive in saline-treated 
animals, reversed the PCP-induced defect, restoring a normal glutamate release capacity. 
Therefore, the “PCP model” highlights functional anomalies that could underlie aspects of the 
psychopathology of schizophrenia (glutamatergic hypofunction) and are the target of 
antipsychotic agents. Supported by Centre de Neurosciences Psychiatriques, Site de Cery,  
CH, Puccini Foundation CH.. 
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MAP Kinases pathways in ammonium-induced impairment of axonal 
growth 
Cagnon Laurène 1 , Honegger Paul 2 , Bachmann Claude 1 , Braissant Olivier 1 
1: Laboratoire de Chimie Clinique, CHUV 
2: Institut de physiologie, Lausanne 
 
Hyperammonemia affects CNS development and causes mental retardation. We showed in 3D 
primary cultures of embryonic rat telencephalon that NH4

+ exposure impairs axonal growth 
and alters expression and phosphorylation of Neurofilament-M. NH4

+ decreases intracellular 
creatine (Cr), while Cr co-treatment protects axons in a glial dependent manner (Braissant et 
al. 2002, J.Neurosci.). As MAP kinases regulate neurite outgrowth and neuronal 
differentiation, we decided to investigate whether members of the MAP kinases family are 
implicated in NH4+ toxicity for axons and in Cr protection. We focused on the activation of 
Erk1/2 usually associated with cell proliferation and differentiation, and on the activation of 
SAPK/JNK and P38 usually linked to cell stress. Phosphospecific antibodies recognizing the 
activated forms of Erk1/2, SAPK/JNK and P38 were used in western blotting and 
immunohistochemistry experiments. 

We showed that phospho-Erk1/2 is preferentially expressed in neurons and that NH4+ 
exposure decreases the activation of Erk1/2 by phosphorylation. Cr exposure seems to 
reactivate phospho-Erk1/2 expression in mixed-cells exposed to NH4+.  
In control conditions and under Cr treatment, phospho-SAPK/JNK seems to be expressed in 
neurons as well as in glial cells, preferentially in the fiber rich-peripheral zone. NH4+ 
exposure decreases phospho-SAPK/JNK mainly in neurons, and particularly in the fiber rich-
peripheral zone of the cultures.  
Unlike Erk1/2 and SAPK, phospho-P38 expression is very low in control conditions, while it 
is increased under NH4+, particularly in the peripheral zone of the 3D cultures where neuronal 
processes are altered by NH4+ exposure. Cr treatment seems to repress NH4+ activation of 
P38.  
Our data indicate that NH4+ and Cr alter MAP kinases pathways in our model of 
hyperammonemia, and more particularly in the region of axonal and dendritic growth.  
Supported by Swiss National Science Foundation grants n° 3100-063892 and 3100A0-100778 
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AN ASTROCYTIC CONTROL OF EXCITATORY TRANSMISSION AT 
GRANULAR CELL SYNAPSES IN HIPPOCAMPUS 
Jourdain Pascal 1 , Domercq Maria 2 , Bezzi Paola 1 , Pilati Ethel 1 , Matute Carlos 2 , 
Brambilla Liliana 3 , Volterra Andrea 1 
1: DBCM, Univ. Lausanne, Switzerland 
2: Dept Neurosci, Univ Basque Country, Spain 
3: CEND, Univ. Milan, Italy 
 

 
 
Astrocytes possess synaptic-like microvesicles containing glutamate and release the 
transmitter via a Ca2+-dependent exocytotic process similar to that described in 
neurons (Bezzi et al., Nature Neurosci., 7(6):613-20, 2004). The question is to know 
what physiological roles this regulated glial glutamate release plays, notably during 
the synaptic function. Here, we report a modulatory control in the dentate gyrus in 
response to activation of P2Y1 purinoreceptors. By immunochemistry we show that 
P2Y1 is localized preferentially in astrocytic processes directly apposed to 
asymmetric synapses. In acute hippocampal slices, activation of P2Y1 receptor with 
the specific agonist 2MeSADP triggers a glutamate release that are both Ca2+-
dependent and sensitive to bafilomycin A1, a blocker of synaptic vesicle refilling. 
However, 2MeSADP is totally ineffective in releasing glutamate from hippocampal 
synaptosomes, suggesting that the release has a non-neuronal source. Functionally, 
P2Y1 activation with 2MeSADP reversibly increases mEPSC frequency in granule 
cells, indicating a pre-synaptic modulatory control. This control is NMDA-dependent 
because AP5 and ifenprodil, two NMDA receptor antagonists, prevented the 
facilitatory effect of 2MeSADP. To confirm the impact of glial glutamate on synaptic 
activity, we have studied a direct connection between astrocytes and neurons by a 
double patch approach (Kang et al., Nat Neurosci., 1: 683-92, 1998). Initial data 
show that direct electrical stimulation of astrocytes, leading to [Ca2+]i elevation in 
these cells, triggers in 30% of the recorded granule cells an increased mEPSC 
frequency. This effect is blocked by ifenprodil suggesting an involvement of 
presynaptic NMDA receptors in this astrocytic control. Our data reveal the active 
control of astrocytes on granule cell synapses via the regulated release of glutamate. 
 
Support Contributed By: OFES 00.0553 (EC QLG3-CT-2001-2004), FNRS 3100A0-
100850/1 
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When sounds make you see double: Brain mechanisms of illusory 
versus veridical visual perceptions 
Meylan Raphaël 1 , Tardif Eric 2 , Lehman Sandra 1 , Murray Micah 3 
1: The Functional Electrical Neuroimaging Laboratory, Division autonome de Neuropsychologie, CHUV 
2: 3Institut de Physiologie, Université de Lausanne, Lausanne, Switzerland 
3: The Functional Electrical Neuroimaging Laboratory, Division autonome de Neuropsychologie, et 
Service Radiodiagnostique et Radiologie Interventionnelle, CHUV 
 
Recent evidence indicates that multisensory events at one point in time can change the 
treatment of later unisensory events. For example, an auditory stimulus presented 
shortly after exposure to an auditory-visual multisensory pair can result in an illusory 
visual perception [Shams et al. (2000) Illusions. What you see is what you hear. Nature 
408: 788]. In this case, stimulation of one sense (audition) results in perceptions within 
another, non-stimulated sense (vision). We conducted a combined psychophysical and 
128-channel electrical neuroimaging study to investigate the extent to which brain 
mechanisms underlying such illusory visual perceptions resemble those involved in 
generating the perception of actual, externally-presented visual stimuli. Subjects 
completed a 2-alternative forced choice task, judging the number of visual flashes 
perceived on each trial. Half of the trials included one externally-presented visual flash 
and the other half included two flashes (1F and 2F, respectively). These were in turn 
paired with 0, 1, or 2 auditory beeps (0A, 1A, and 2A, respectively). There were a total 
of 6 different stimulus conditions to include all of the possible combinations (1F0A, 
1F1A, 1F2A, 2F0A, 2F1A, and 2F2A). Flashes and beeps were each 13ms in duration. 
Stimulation of auditory and visual modalities was synchronous when both were present, 
and multiple flashes/beeps on a given trial were separated by a 52ms ISI. Behaviorally, 
subjects made accurate visual judgments on all conditions, except the 1F2A condition, 
where 2 flashes were reported instead of 1, nearly 100% of the time. More simply, 
subjects reported the illusory perception of a second visual flash on these trials that 
could not be explained by a response bias from sounds, since they correctly judged the 
2F1A condition as having multiple flashes. Electrophysiologically, we addressed the 
commonality between brain mechanisms underlying retinally-driven visual perceptions 
with those underlying aurally-induced vision. This was accomplished through the 
comparison of event-related potentials to the 2F2A condition with those to the 1F2A 
condition. Our preliminary data provide indications that these mechanisms already differ 
at early (~50ms) latencies following the onset of the second stimulus of the pair (i.e. that 
generating the perception of a second flash). This suggests that feedforward, retinally-
driven and top-down, aurally-driven mechanisms of visual perception may already differ 
at early processing stages.  
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Regulation of auxiliary voltage-gated sodium channel beta2 subunit in 
experimental neuropathic pain 
Pertin Marie 1 , Ji Ru-Rong 2 , Isom Lori 3 , Gilliard Nicolas 4 , Spahn Donat R4 , 
Decosterd Isabelle 1 
1: Groupe de recherche Douleur, Service d'Anesthesiologie, CHUV & Département de Biologie 
Cellulaire et de Morphologie, UNIL, Lausanne 
2: Department of Anesthesia, Brigham and Women's Hospital & Harvard Medical School, Boston, USA 
3: Department of Pharmacology, University of Michigan, Anne Arbor, USA 
4: Service d'Anesthesiologie, CHUV, Lausanne 
 
BACKGROUND: Peripheral nerve injury induces abnormal excitability in dorsal root ganglia 
(DRG) and along the axons. Voltage-gated sodium channels (VGSC) by their virtue on action 
potential generation and transmission contribute to the abnormal activity at the periphery. 
Beta subunits of VGSC, and especially β2, potentially regulate channel density by anchoring 
VGSC at the cell membrane and may therefore participate to neuropathic pain. 
METHODS: β2 expression was analyzed in DRG and in nerves by immunohistochemistry, 
western blot, quantitative real time RT-PCR and in situ hybridization in injured and control 
rat tissue one day to four weeks after peripheral nerve injury. More specifically, spared nerve 
injury (SNI) model was used, which allow the distinction between injured and non-injured 
nerves. 
RESULTS: β2 protein was dramatically up-regulated in rat primary sensory neurons and in 
nerves after SNI compared to controls. Up-regulation appeared 3 days after injury, persists at 
least for 4 weeks and is located in injured afferences only. No regulation was observed in 
mRNA expression. 
CONCLUSION: β2 protein expression is augmented in injured afferences in a model of 
chronic neuropathic pain. The absence of mRNA change is in favor of post-transcriptional or 
post-translational regulation of expression. β2 subunit may participate to the increase of nerve 
excitability following nerve injury by regulating the density of functional VGSC at the cell 
membrane of injured nerves. 
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Role of BDNF in the regulation of neuronal metabolism associated 
with the promotion of cortical neuron differentiation 
Burkhalter Julia 1 , J. D. Erickson , Martin Jean-Luc 2 
1: Dpt of Physiology, UNIL 
2: Dpt of Physiology, UNIL 
 
 
 
Brain-derived neurotrophic factor (BDNF) promotes the biochemical and morphological 

differentiation of selective populations of neurons during development. To increase our 

understanding of the mechanisms by which BDNF regulates neuronal development, we 

examined the energy requirements associated with the effects of BDNF on the differentiation 

of cortical neurons. Our results revealed that BDNF increases glucose utilization and the 

expression of the neuronal glucose transporter GLUT3. Stimulation of glucose utilization by 

BDNF was shown to result from the activation of Na+,K+-ATPase through an increase in Na+ 

influx that is mediated by the stimulation of Na+-dependent amino acid transport. The entry of 

amino acids is followed by an enhancement of overall protein synthesis, suggesting that 

BDNF-stimulated amino acid uptake ensures an adequate substrate supply for the increased 

protein synthesis (Burkhalter et al., J. Neurosci. 23, 8212-20, 2003). Further characterization 

of the Na+-dependent amino acid transport involved in this effect, revealed that BDNF 

enhances the transport activity of System A, the major transport system responsible for the 

uptake of neutral amino acids. In addition, BDNF was shown to increase the Vmax of System 

A transport, suggesting that BDNF enhances the number of System A amino acid transporters 

in the plasma membrane of cortical neurons. Consistent with this observation, BDNF 

upregulates the expression of SNAT1, a System A transporter isoform that is predominantly 

expressed in neurons. Recent data provide evidence that the stimulation of System A amino 

acid transport is required to increase the number of dendritic branch points following 

treatment of cortical neurons with BDNF. These data highlight the contribution of BDNF-

stimulated amino acid transport to the morphological differentiation of cortical neurons by 

BDNF. 

Supported by Swiss National Science Foundation 
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Tissue microdissection before gene expression analysis of specific 
sensory afferences in an experimental model of neuropathic pain 
Berta Temugin 1 , Perrin Florence 2 , Pertin Marie 1 , Morisod Xavier 1 , Gilliard 
Nicolas 1 , Spahn Donat 1 , Kato Ann 2 , Décosterd Isabelle 1 
1: Anesthesiology Pain Research Group, Department of Anesthesiology, University Hospital Lausanne 
(CHUV), Lausanne, Switzerland 
2: Division of Clinical Neuromuscular Research, Department of Anesthesiology, Pharmacology and 
Intensive Care (APSIC), Faculty of Medicine, Centre Medical Universitaire, Geneva, Switzerland 
 
Neuropathic pain is an intractable form of chronic pain occurring after lesion of the nervous 
system. Increase of activity from injured and non-injured afferences is sustained by changes 
in gene transcription responsible for long-term central sensitization and pain persistence. 
Laser capture microdissection (LCM) technology has been developed to procure 
morphologically well-defined cell or area of tissue sections under microscopic control. The 
goal of this study is to set conditions for specific capture of injured and non-injured 
nociceptors and secondary order dorsal horn areas of interest in a rat experimental model, this 
prior gene expression profiling. 
The spared nerve injury model of neuropathic pain (SNI) consists of the injury of tibial and 
common peroneal nerves, leaving the sural nerve intact. SNI-induced pain hypersensitivity 
predominates in the non-injured sural nerve territory. Injections in specific nerve territories of 
hind paw with Fast Blue fluorescent retrograde tracer was used to select the corresponding 
cell body in dorsal root ganglia (DRG). In the particular situation of further RNA analysis, 
fresh frozen DRG and spinal cord tissue sections were processed for determination of 
neuronal soma size distribution with specific markers of small cells (nociceptors, peripherin 
and IB4) and large sensory neurons (neurofilament-200). Central projection of nociceptors 
terminates predominately in lamina II of spinal cord in a highly organized fashion and IB4 
was applied on spinal cord sections after SNI surgery to identify central terminal regions of 
injured and non-injured sensory afferences. A fast staining procedure was set up with Methyl 
Blue for lamina II recognition. Different supports were tested for LCM, such as normal glass 
or membrane coated slides. RNA was isolated from LCM-derived cells and analyzed by 
electrophoresis assay (Agilent 2100 Bioanalyzer). 
High precision and efficiency was obtained coupling visualization of fluorescent retrogradely 
traced DRG neurons and morphometric criteria issued from histochemical procedures. 
Specific nociceptors and lamina II tissue were captured and analyzed. RNA obtained was 
sufficient in quantity and quality. Although optimization of the technique to reach higher 
RNA quality and quantity is still ongoing, we have now established a technique compatible 
with further gene expression analysis to determine the contribution of injured and non-injured 
afferences in the SNI model of neuropathic pain. 
 

 
158



 
Neurosciences-NEU-007 
 
Modulatory effects of acid-sensing ion channels (ASICs) on action 
potential generation in hippocampal neurons 
Vukicevic Marija 1 , Kellenberger Stephan 1 
1: Pharmacologie et Toxicologie 
 
 
 
 
ASICs (acid-sensing ion channels) are sodium channels that belong to the ENaC/degenerin 
family of ion channels and are activated by rapid extracellular acidification. ASICs are 
expressed in the central nervous system and in sensory neurons. To obtain information about 
possible roles of ASICs in neuronal signaling, we have investigated the involvement of  
ASICs in acid-induced action potential generation in brain neurons. We compared in cultured 
hippocampal neurons pharmacological and biophysical properties of acid-induced action 
potential generation with these properties of ASIC currents. This showed that acid-induced 
action potential generation in hippocampal neurons is essentially due to ASIC activation. We 
demonstrate for the first time that the probability of inducing action potentials correlates with 
the current entry through ASICs. We also show that ASIC activation in combination with 
other excitatory stimuli can either facilitate action potential generation or inhibit action 
potential bursts, depending on the conditions. ASIC-mediated generation and modulation of 
action potentials can be induced by extracellular pH changes from 7.4 to pH values slightly 
below pH 7. Such local extracellular pH values may be reached by the pH fluctuations due to 
normal neuronal activity. Furthermore, in the plasma membrane ASICs are localized in close 
proximity to voltage-gated Na and K channels, providing the conditions necessary for the 
transduction of local pH changes into electrical signals. 
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IMAGING GLUTAMATE EXOCYTOSIS IN ASTROCYTES WITH TIRFM: 
THE ROLE OF PROSTAGLANDINS 
Bezzi Paola 1 , Pilati Ethel 1 , Stubbe Hiltrud 1 , Volterra Andrea 1 
1: DBCM, University of Lausanne 
 
We have recently shown that astrocytes possess synaptic-like microvesicles expressing 
vesicular glutamate transporters and the v-SNARE, cellubrevin. Such vesicles release 
glutamate via a Ca2+-dependent exocytosis process in response to physiological stimuli (Bezzi 
et al., Nat. Neurosci, 2004). Total internal reflection fluorescence (TIRF) imaging of vesicles 
tagged with VGLUT-EGFP and filled with the dye Acridine Orange enabled us to monitor 
individual vesicle fusion events in living astrocytes and to collect information on the kinetic 
properties of the secretory process evoked by activation of metabotropic glutamate receptors 
(mGluRs). Application of the group I mGluR agonist (DHPG, 100 µM, 2 sec pulse) induced 
in the TIRFM field a single burst of Ca2+-dependent exocytosis of about 100 vesicles, which 
reached the maximal fusion rate within 100-200 ms and lasted for about 600 ms. 
Prostaglandins (PGs), cyclooxygenase (COX) metabolites of arachidonic acid, are known to 
be produced in response to mGluR stimulation and to participate in the Ca2+-dependent 
process of glutamate release from astrocytes, both in cultured cells and in hippocampal slices 
(Bezzi et al., Nature, 1998; Bezzi et al., Nat. Neurosci, 2001; Pasti et al., J. Neurosci., 2001; 
Zonta et al., J. Physiol., 2003). However, it remains undefined whether PGs regulate 
specifically the glutamate exocytosis process and, if so, by which mechanism. To clarify these 
issues, here we use TIRF microscopy and study the consequences of suppressing PGs 
formation with a broad-spectrum COX inhibitor, indomethacin (INDO, 5 µM), on the 
exocytosis process evoked by mGluR stimulation. In the presence of INDO, astrocytes 
respond to DHPG stimulation (as above) with a drastic reduction in the total number of fusion 
events. 
Support Contributed By: OFES 00.0553(EC QLG3-CT-2001-2004) and FNRS 3100A0-
100850/1 
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MORPHOMETRIC EVALUATION OF CHANGES IN SCIATIC NERVE 
AND SENSORY NEURONS IN MYOTONIC DYSTROPHY TRANSGENIC 
MICE MODEL 
Gantelet Emilien 1 , Kraftsik Rudolf 2 , Gourdon Geneviève 3 , Bogousslavsky Julien 1 , 
Kuntzer Thierry 1 , Barakat-Walter Ibtissam 4 
1: Laboratoire de Recherche Neurologique 
2: Departement de Biologie Cellulaire et de Morphologie 
3: INSERM U383, Hôpital Necker, Paris 
4: Laboratoire de Recherche Neurologique et Departement de Biologie Cellulaire et de Morphologie 
 
Myotonic muscular dystrophy (DM type 1 or DM1) is an inherited autosomal dominant 
disease characterized by myotonia, weakness and muscular atrophy and involvement of many 
other organs. This complex disease results from an abnormal expansion of CTG repeats in the 
3' untranslated region of the DM protein kinase (DMPK) gene on chromosome 19, which 
encodes a serine-threonine protein kinase. There has been a long debate on the involvement of 
peripheral nerves in DM1, and at the present time, the possible association between peripheral 
neuropathy and DM1 remains open. The generation of transgenic mice carrying the human 
genomic DM1 region with expanded of approximately 350 CTG repeats provides us with a 
true model of DM1.  
In order to determine whether sensory neuropathy can be associated with DM1, serial semi-
thin sections (1 µm thick) were cut from sciatic nerve and lumbar dorsal root ganglia (L4-L6) 
from 6 DM1 mice (350 repeats) which express the disease, and from 6 internal control DM1 
mice (20 repeats) which did not develop these changes, as well as from 6 wild type control 
mice. StereoInvestigator and Neurolucida programs (Microbrightfield) were used to count the 
number and measure the diameter of myelinated axons. The total number of sensory neurons 
inside the DRG was estimated using the physical dissector method.  
The morphometric results obtained from the axons in sciatic nerves revealed that no 
significant differences can be found neither in the number of myelinated axons nor in the 
diameter of these axons between the three experimental groups. Moreover, there is no real and 
significant difference in the estimated total number of neurons per ganglion between DM1 
(350 repeats) mice and the controls. These results suggest that in DM1 transgenic mice the 
expanded 350 CTG repeat is not sufficient to induce disorder in peripheral sensory system 
(FRNS102175/1 2003, AFM, 2004 and Novartis, 04A16, 2004)  
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Astrocytes generate Na+-mediated metabolic waves 
Bernardinelli yann 1 , Magistretti Pierre J. 1 , Chatton Jean-Yves 2 
1: Département de Physiologie 
2: Département de Physiologie, Cellular Imaging Facility 
 
 
Glutamate-evoked Na+ increase in astrocytes has been identified as a signal coupling synaptic 

activity to glucose consumption. Astrocytes participate in multicellular signaling by 

transmitting intercellular Ca2+ waves. Here we show that intercellular Na+ waves are also 

evoked by activation of single astrocytes in parallel with Ca2+ waves with however spatial and 

temporal differences. Indeed maneuvers that inhibit Ca2+ waves also inhibit Na+ waves; 

however, inhibition of the Na+/glutamate co-transporters or enzymatic degradation of 

extracellular glutamate selectively inhibit the Na+ wave. Thus, glutamate released by a Ca2+ 

wave-dependent mechanism is taken up by the Na+/glutamate co-transporters, resulting in a 

regenerative propagation of cytosolic Na+ increases. The Na+ wave gives rise to a spatially 

correlated increase in glucose uptake, which is prevented by glutamate transporter inhibition. 

Astrocytes appear therefore to function as a network for concerted neurometabolic coupling 

through the generation of intercellular Na+, and metabolic waves. 

 
162



 
Neurosciences-NEU-011 
 
BRAIN AQUAPORIN 9 (AQP9) REGULATION BY SYSTEMIC INSULIN. 
Badaut jerome 1 , Petit Jean-Marie 2 , Brunet Jean-François 1 , Magistretti Pierre 2 , 
Regli Luca 1 
1: Département de Neurochirurgie, CHUV 
2: Service de Neuropsychiatrie, UNIGE 
 
 
Background : Recent reports have shown that the expression of AQP9, an aquaglyceroporin, 
is negatively regulated by insulin in hepatocytes. Brain AQP9 is expressed in 
catecholaminergic neurons and in astrocytes. Interestingly, insulin has been shown to cross 
the blood-brain barrier and bind specific receptors in the brain, which may be implicated in 
energy balance. Based on the above evidence, we examined whether brain AQP9 can be 
regulated by insulin. 
Methods and Results : This hypothesis has been tested in rat, in vitro in brainstem 
slices and in vivo in a streptozotocin (STZ) treated animals; a model of the diabetic 
rat. The use of brainstem culture eliminates the influence of circulating insulin. In 
double immunolabeling experiments, we show the presence of Tyrosine 
Hydroxylase-positive neurons exhibiting AQP9 staining. In these slices, there is a 
significant decrease in AQP9 levels 6h after treatment with 2 µM of insulin (41 % of 
the control, P<0.05, ANOVA, n=6) measured by Western blot and AQP9 levels return 
to control values at 24 hours. In STZ treated rats, the level of AQP9 expression is 
significantly increased in liver (138 % of control, p<0.05). In the brain, AQP9 is also 
significantly increased in nucleus of solitary tract (240 % of control rats, P <0.005, 
ANOVA, n=4), in locus coereuleus (180 %, P<0.05, ANOVA, n=4)and in SN (200 % 
of control rats, P <0.005, n=8, ANOVA, Tukey) three structures where neurons 
exhibit a high level of AQP9 expression. These data were confirmed by 
immunohistochemistry. 
Conclusion : These results show that AQP9 expression is regulated in 
catecholaminergic neurons by the systemic insulin. This result supports the 
hypothesis that AQP9 may be implicated in brain metabolism. 
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Cytokine receptor expression by a hypothalamic GnRH neuronal cell 
line: Oncostatin M modulates GnRH gene expression 
Igaz Peter 1 , Salvi Roberto 1 , Glauser Micheline 1 , Rey Jean-Pierre 1 , Gaillard Rolf 1 
, Pralong François 1 
1: Service d'Endocrinologie, diabétologie et métabolisme, Hospices-CHUV, Lausanne 
 
BACKGROUND OF STUDY: It is generally accepted that cytokines modulate the activity of 
the reproductive neuroendocrine axis. However, the detailed profile of cytokine receptors 
expressed by hypothalamic GnRH neurons, or the precise effects of cytokines on these cells, 
have not been reported yet. 
OBJECTIVE: To study the cytokine receptors expressed by a hypothalamic GnRH neuronal 
cell line, and to evaluate their role in the modulation of GnRH neuronal function. Our study 
focused on cytokines of the interleukin-6 (IL-6) family, since these cytokines exert very 
significant effects upon several neuroendocrine systems. 
METHODS: The expression of cytokine receptors and the induction of immediate early genes 
by the appropriate cytokines were studied by RT-PCR in a novel GnRH neuronal cell line 
recently generated by conditional immortalization of adult rat hypothalamic neurons (GnV-4 
cells). Then, the signal-transduction pathways involved downstream of these receptors were 
investigated by Western-blot experiments. Finally, the effects of these cytokines on basal and 
stimulated GnRH mRNA levels were evaluated by real-time RT-PCR in parallel experiments 
performed in GnV-4 cells and in primary cultures of hypothalamic neurons.  
RESULTS: We confirmed the expression by GnV-4 cells of gp130 (the common signal-
transducing chain), as well as that of the ligand specific receptor subunits for IL-6 and for 
oncostatin M (OSM). OSM is a cytokine with widespread actions affecting cellular 
proliferation and differentiation as well as angiogenesis. However, very little information is 
available about its potential neuroendocrine effects. OSM induced strong stimulations of the 
immediate early genes c-fos and Egr-1, that could be blocked by pre-treatment with the 
Erk1/2 inhibitor PD98059. Furthermore, OSM could down-regulate dose-dependently GnRH 
gene expression stimulated by NMDA in Gnv-4 and in primary cell cultures.  
CONCLUSION: Our results provide evidence for a direct modulation of GnRH neuronal 
activity by cytokines. The expression of the receptor for OSM on GnRH neurons is interesting 
considering its high expression levels in the olfactory bulb, whereas it is only scarcely 
expressed in other regions of the brain. Based on these results, we suggest that OSM is 
another cytokine implicated in the complex immuno-neuroendocrine interface modulating 
reproductive activity. 
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A FUNCTIONAL DORSAL ROOT GANGLION (DRG) NEURON 
CLASSIFICATION BASED ON ACID-SENSING ION CHANNEL (ASIC) 
CURRENTS. 
Poirot Olivier 1 , Kellenberger Stephan 1 
1: Département de Pharmacologie et de Toxicologie 
 
Sensory neurons of the dorsal root ganglions (DRG) are used as model for 
sensory termini. They are known to respond to a pH drop with very different 
responses. Tissue acidification occurs in pathological situations and is linked to 
pain sensation. DRG neurons express the capsaicin-receptor TRPV1 that is known 
to mediate a sustained H+-gated current and acid-sensing ion channels (ASICs), 
members of the ENaC/Deg family. ASICs generate a transient and in some cases 
in addition a smaller sustained current. Four ASIC genes and two splice variants 
are known, which form homo- or hetero-tetramers with different properties. We 
hypothesized that the heterogeneity in acidification response may reflect specific 
physiological roles of neurons. 
 To investigate the involvement of ASICs in acid-induced DRG neuron response, 
we determined in freshly isolated adult rat DRG the ASIC current properties and 
the algesic profile. We used the patch-clamp technique in the whole-cell 
configuration. We found “ASIC-like” currents exclusively in two size ranges of 
neurons, in cells of small diameter (16-22µm) and of medium to large diameter 
(35-54µm). We distinguished seven cell types in function of ASIC current 
properties. Most cell types contain more than one functional ASIC type. While 
one small cell type expresses mainly ASIC 1a homomers (blocked by the specific 
toxin Psalmotoxin 1), ASIC currents in many other cell types appear to be carried 
by heteromers.  
Based on this initial screening we focused our attention on small cells which 
represent the majority of nociceptors. 63% of small diameter neurons tested 
displayed ASIC-like currents and of these 93% also expressed functional TRPV1. 
We used current-clamp measurements to investigate the involvment of ASICs in 
acid-induced neuronal activity. Preliminary data indicate differences in the 
electrical responses to extracellular acidification of the two small diameter cell 
types suggesting different functions of these neuron types. 
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DJNKI1 PROTECTS IN MODELS OF SEVERE CEREBRAL ISCHEMIA 
Hirt Lorenz 1 , Badaut Jerome 2 , Granziera Cristina 1 , Thevenet Jonathan 1 , Maurer 
Fabienne 3 , Bonny Christophe3 , Bogousslavsky Julien 1 
1: Neurologie, C HUV 
2: Neurochirurgie, CHUV 
3: Génétique médicale, CHUV 
 
 
Background: c-Jun-N-terminal kinase (JNK) is a mitogen activated protein kinase which is 
activated in response to stress signals in the cell.  It has been shown to play a role in 
excitotoxic neuronal death and neuronal death after focal cerebral ischemia in the mouse. 
 
A cell permeable peptide inhibitor of JNK has been designed which blocks the interaction 
between JNK and its targets.  JNKI-1 is a 20 amino acid peptide containing the sequence of 
the JNK binding domain of the scaffold protein, JIP-1, combined to a 10 amino-acid sequence 
of the HIV TAT protein allowing intracellular translocation.  The D-retro-inverso form of the 
inhibitor, DJNKI1 has recently been shown to provide protection in two models of mild focal 
cerebral ischemia. 
We have now further evaluated neuroprotection by DJNKI1 in two models of severe ischemic 
injury: oxygen-glucose deprivation in hippocampal slice cultures in vitro and permanent 
suture middle cerebral artery occlusion in vivo.  
Methods: Hippocampal slices from newborn rats were subjected to oxygen (5%), glucose 
(1mmol/L) deprivation for 30 mins.  Cell death was evaluated with propidium iodide and 
evoked potential responses recorded in the CA1 region after stimulation in the CA3 region.  
Male ICR-CDI mice were subjected to permanent endoluminal “suture” middle cerebral 
artery occlusion. Lesion size was determined after 24 hours by TTC staining, neurological 
outcomes by neurological scores and rotor rod performance. 
Results: In vitro DJNKI administered 6 hours after oxygen glucose deprivation reduced cell 
death at 24 hours from 21+/-8% (n=10) to 5+/-3% (n=7, P<0.01).  This protective effect was 
still seen at 48 hours, paralleled by an improved amplitude of the evoked potential response.  
In vivo, in the mouse, DJNKI administration 3 hours after ischemia significantly reduced the 
infarct volume from 162+/-27 mm3 (n=14) to 85+/-27mm3 (n=9, P<0.001).  The functional 
outcome was also improved. 
In conclusion, DJNKI is a powerful neuroprotectant in models of both mild and severe 
ischemia with an extended therapeutic window. 
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Primate adult brain cell autotransplantation, a new tool for brain repair 
? 
Brunet Jean-François 1 , Rouiller Eric 2 , Wannier Thierry 2 , Grollimund Laurence 1 , 
Villemure Jean-Guy 1 , Bloch Jocelyne 1 
1: CHUV-Service de Neurochirurgie, Lausanne 
2: Institut de Physiologie Université de Fribourg 
 
 

Restoring function of the central nervous system is a challenging task 
since, unlike most of the organs, the mature brain and spinal cord have a limited 
ability for self-repair. The large fetal transplantation experience mainly acquired 
over the last two decades in the context of Parkinson’s disease and Huntington’s 
disease, has offered promising results. However, despite the great enthusiasm 
generated by this approach, ethical controversies and lack of fetal donors remain 
a major problem. Therefore, autotransplantation of adult brain cells represents 
an attractive restoration alternative to bypass the caveats of fetal grafting. 

Primocultures were obtained from an open right prefrontal cortical biopsy 
in a monkey. Cells were grown in vitro for one month and stereotaxically 
reimplanted in the donor. The first site was located in an ibotenic acid lesioned 
area of the left motor cortex corresponding to the right hand. The second site 
was chosen in a normal postcentral parietal cortical area. Just prior to 
reimplantation, cells were stained for tracking with fluorescent viable dyes 
(PKH 26 or PKH 67). The animal was sacrificed one month later.  

Histological, morphological and immunohistochemistry studies were 
performed with material obtained from the lesioned and normal site. Implanted 
labeled cells (autotransplanted) were shown to survive in vivo at least one month 
in both, the lesioned and the intact site. Moreover, migration was observed in 
distal areas and in the direction of the subventricular zone. Only a few cells 
expressed GFAP and NeuN however while most of the implanted cells were 
nestin positive.  

Primate adult brain cells can be easily obtained, cryopreserved, and kept 
in culture. They can then be reimplanted in the donor and survive in vivo. The 
long term impact of reimplanted cells and their roles in brain repair remain to be 
demonstrated. These attractive results open new perspectives in the field of brain 
repair in the central nervous system.  
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Patterns of alliance building in two forms of Psychodynamic 
Psychotherapy 
Kramer Ueli 1 , Beretta Véronique 1 , Michel Luc 1 , Despland Jean-Nicolas 1 , de 
Roten Yves 1 
1: Institut Universitaire de Psychothérapie 
 
 

Several studies have examined the processes involved in early alliance building (Kivlighan & 
Shaughnessy, 1995; Stiles et al., 2002; Fischer et al., 2003) and found different patterns. 
Based on a four-session-format, Kivlighan & Shaughnessy observed three patterns: a stable 
alliance pattern, a linear growth pattern and a U-shaped (quadratic growth) pattern, whereas 
Fischer et al. described the following three patterns: a stable high alliance pattern,  a linear 
growth alliance pattern and a stable low alliance pattern. In addition, applied to longer 
therapeutic processes, Stiles et al. (2002) did identify the first two patterns (stable and linear 
growth) and reported instead of U-shaped pattern repetitive rupture-repair sequences (V-
shaped). These results rise the question of specific alliance building patterns associated to 
different types of psychotherapeutic processes. 

This study examines the development of the therapeutic alliance over the course of two 
psychotherapeutic processes: (1) Brief Psychodynamic Intervention (BPI; four sessions, 
N=80), (2) Short-Term Dynamic Psychotherapy (STDP; not exceeding 40 sessions, N=20) in 
students and young adults with various psychiatric diagnoses (DSM-IV, axis I). Cluster 
analysis has been performed in order to determine the patterns of alliance for both formats, 
assuming that the V-shaped alliance pattern is associated to the 40-session-format, while the 
stable and linear growth patterns to the four-session-format.  

The results confirm partly our hypotheses. Interestingly, the patterns described by Fischer et 
al. have not been found for the first four sessions of STDP. Instead, two patterns have been 
found: a linear growth and a U-shaped pattern. Furthermore, specific relationships between 
the type of alliance building pattern and outcome-measures like general symptomatology 
(SCL-90-R) and Social Adjustment (SAS) after 12 sessions has been established. These 
exploratory findings shed additional light upon occurrence and function of early alliance 
building in dynamic psychotherapy and underline the importance of differentiated 
comprehension of alliance building patterns depending on the length and type of therapeutic 
processes. 
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What does predict clinically significant change in very brief 
psychotherapy (4 sessions)? 
Beretta Véronique 1 , de Roten Yves 1 , Kramer Ueli 1 , Despland Jean-Nicolas 1 
1: Institut Universitaire de Psychothérapie 
 
 

INTRODUCTION  

In the context of limited or reduced resources and increased demands, very and ultra brief 
therapies have gained in interest in recent years. This treatment option are generally used 
and efficient with neurotics and subsyndromal patients, as shown by Barkaham et al. (1999) 
in cognitive-behavioral and psychodynamic-interpersonal psychotherapy in 2+1 sessions. The 
aim of this study is to define the clinical significance in a Brief Psychodynamic Intervention (4 
sessions) with a clinical sample and, second, to explore the characteristics predicting the 
clinical change in this setting. General efficiency of BPI was proven by Despland and coll. 
(2004). A cross-sectional design with a waiting-list group indicated that the treatment 
accounted for (η2) 17% of the variance in outcome. 

METHOD   

93 outpatients with depression and anxiety disorders (DSM-IV), with comorbid cluster C 
personality disorder 44% of cases, were seen for a Brief Psychodynamic Intervention (BPI). 
Tingey and collaborators’ (1996) method for assessing clinically significant change proposed 
by Jacobson, Follette, and Revenstorf’s (1984) was used in this study. RCI define if the 
magnitude of change for a given patient is statistically reliable and combine the notion of 
recovery. Next, groups (positive RCI/ without RCI) was compared on patient’s characteristics 
(symptom check list, interpersonal problems, social adjustment, personality disorders), 
therapeutic alliance and therapist techniques (adjustment to defenses) and competence. 

RESULTS 

38% of patients show a positive Reliable Change Index. 63% of these patients can be 
considered as recovered, with a general symptom index within the norms for psychologically 
healthy and functioning population. They report also a perceived subjective change, greater 
satisfaction in treatment, significant improvement on social adjustment. 57% don’t’ improve 
significantly and 5% deteriorates during BDI.  

Positive RCI was related to patient’s characteristics. Patients with positive clinical change 
show less personality disorders (avoidant PD), lower interpersonal problems distress and 
higher and mature defenses functioning than patients without RCI. Next, they have higher 
alliance at the end of BPI and show a great evolution on alliance during the intervention. 
Therapist technique and competence was not different between groups. 

CONCLUSIONS 

Results show that clinical significant change and remission are possible in a ultra brief 
intervention (4 session) but this magical success is strongly related to level patient’s 
functioning. 
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Intracortical connectivity of layer VI pyramidal cells in the barrel 
cortex of mice. 
Pichon Fabien 1 , Welker Egbert 1 
1: DBCM 
 
The barrel pathway of rodents is formed by a series of somatotopic projections from the 

mystacial whisker follicles to layer IV of the primary somatosensory cortex such that each 

whisker follicle corresponds to a cluster of cortical neurons, called barrel. Barrels are present 

in layer IV but form part of a functional column that comprises the entire depth of the 

somatosensory cortex. Interestingly, the cortex of the barrelless mouse strain is organized 

such a manner that there is no barrel in the layer IV whereas functionally, a columnar 

organization persists, indicating that functional columns are provided neither by 

thalamocortical projections nor by layer IV cells. Since in the visual cortex of cats, layer VI 

cells contribute to the response properties of layer IV neurons, we asked the question: do layer 

VI pyramidal cells contribute to the columnar organization in the primary somatosensory 

cortex of the mouse? To address this, we morphologically analysed the distribution of 

intracortical axon collaterals of layer VI neurons after in vivo juxtacellular injections of 

biocytin in the C2 barrel column of normal and barrelless mice. Injected hemispheres were 

tangentially serial cut and the intracortical collaterals of individual layer VI neurons were 

reconstructed at the light microscopic level. The position of axonal boutons was recorded to 

evaluate the distribution of presumed synaptic contacts. Results show that two classes of cells 

can be observed: a first class of cells have their axon collaterals restricted in the barrel cortex 

whereas a second class of cells also give rise to axon collaterals that pass through the deep 

cortical layers to reach the secondary somatosensory cortex. These results also show that layer 

VI neurons do not project exclusively into layer IV and that their intra-cortical projection does 

not follow a strict columnar organization pattern. 
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Development of visual spatial integration in children: a combined fMRI 
/ MTI study. 
Fornari Eleonora 1 , Knyazeva Maria 1 , Martuzzi Roberto 1 , Meuli Reto 1 , Maeder 
Philippe 1 
1: Department of Radiology, Centre Hospitalier Universitaire Vaudois (CHUV), Lausanne, 
SWITZERLAND 
 
 
Purpose 
In humans, visual spatial integration belongs to the higher-order functions, which develop slowly 
(Atkinson, 2000). Spatial integration across visual fields is based on interhemispheric interaction via 
the corpus callosum (CC), which gradually matures during the first two decades of life. This combined 
fMRI and MTI study was aimed at comparison between children and adults in terms of local neural 
circuits involved in the interhemispheric visual integration. 
Material and Methods 
In the fMRI experiments, subjects (14 children, aged 7-13 years and 14 adults) viewed bilateral iso-
oriented (IG) and orthogonally-oriented (OG) moving gratings alternated with background. The 
gratings were centered on a fixation point, had a spatial frequency of 0.5 cpd, and drifted with a 
temporal frequency of 2 Hz. Gaze fixation was monitored with an eye tracking system.  
In children, magnetization transfer imaging (MTI) was used to assess the brain maturation with a 
general index of myelination (van Buchem et al. 2001).  
We restricted our analysis to the Magnetic Transfer Ratio (MTR) changes in the ROI defined as the CC 
splenium. Further, we performed an AnCova on the group data with individual IG activation as 
dependent variable, splenium mean MTR as covariate, and total brain mean MTR as nuisance variable.  
Results 
Our previous experiments showed that, in adults, bilateral IG stimulus fusible into a single image 
induced interhemispheric synchronization between occipital EEGs signifying interhemispheric 
integration (Knyazeva et al. 2002-2004). The same stimulus, compared to OG, also induced BOLD 
increase within VP/V4 areas (fusiform and lingual gyri). 
In children, the BOLD differential activation for this contrast was significant in the lingual gyrus 
although less extended. Assuming that the difference between children and adults could be due to the 
late myelination of the interhemispheric fibers, we correlated the MTI and fMRI measures in children.  
The AnCova results revealed areas of visual activation associated with the splenium myelination. 
Specifically, lingual gyrus activation was proportional to splenium myelination across subjects (P 
(corrected) < 0.05).  
Furthermore, using MTR mean values to classify our children population in two groups, for the group 
with more advance elination, we have shown an increase in VP activation for the IG > OG 
contrast, which res
adults .  
Conclusion 
Our data suggest t
myelination is a sig
 
 
 
 

 

d my

ulted in activation patterns intermediate between low myelinated children and 

hat interhemispheric integration is mediated by cortico-cortical connections. Their 
nificant factor behind the maturation of visual spatial integration. 
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Auditory-Visual Interactions Investigated by Event-Related fMRI 
Martuzzi Roberto 1 , Murray Micah 2 , Michel Christoph 3 , Thiran Jean-Philippe 4 , 
Clarke Stephanie 5 , Meuli Reto 1 
1: Department of Radiology, CHUV, Lausanne 
2: Department of Radiology and Division of Neuropsychology, CHUV, Lausanne 
3: The Functional Brain Mapping Lab, Neurology Clinic, HUG, Geneva 
4: Institut de Traitement des Signaux, EPFL, Lausanne 
5: Division of Neuropsychology, CHUV, Lausanne 
 
Introduction: 
Previous studies show that combined inputs from different senses improve performance and that multisensory 
interactions occur early after stimulus presentation. Substrates for such interactions are not yet fully understood. 
Anatomical studies have demonstrated direct monosynaptic connections between primary auditory and visual 
cortices. The implication is that brain areas traditionally considered unisensory likely contribute to multisensory 
interactions. Previous fMRI studies of auditory-visual interactions have either utilized passive conditions or 
highly complex, semantic stimuli, leaving unresolved the specific areas involved in more fundamental neural 
response interactions. We used an Event-Related fMRI paradigm to investigate auditory-visual interactions 
during a simple detection paradigm. 
 
Material and Methods: 
Six subjects performed an auditory-visual simple reaction time task. There were three experimental conditions: 
visual alone (full-field yellow on black checkerboard), auditory alone (white noise burst), and combined 
auditory-visual stimulation. During continuous MR acquisition, conditions were randomly intermixed, occurring 
approximately every 16s for 150ms duration. Subjects were instructed to press a sequence of keys on a pad with 
their right hand upon detection of any stimulus. 
Functional images were obtained using a single shot gradient-echo EPI sequence (TR = 2s, TE = 30ms, FoV = 
224mm, matrix size 64x64), at 3T. Each volume was comprised of 16 images parallel to the bicommissural plane 
(slice thickness 5mm, gap 1mm). The inter-stimulus interval varied randomly from 14.2 to 17.8s in steps of 
200ms, effectively sampling the BOLD signal every 200ms. The experimental protocol was made of 4 sessions 
with 10 trials of each condition per session (each containing 240 images). 
Data analyses were performed using SPM2. Data were spatially and temporarily realigned, normalized and 
smoothed, and analyzed to detect the regions activated during the task. In figures, axial slices are shown in 
neurological convention (right hemisphere on the right) with MNI coordinates along the z-axis indicated. 
 
Results and Discussion: 
Reaction times were significantly faster to multisensory pairs than either unisensory stimulus, indicative of a 
redundant signals effect.  
Selectively activated areas in response to multisensory stimuli (e.g.: areas presenting activation in the 
multisensory condition and not in either the visual or the auditory condition) were observed in regions of the 
right lingual gyrus, in the parieto-occipital cortex, and in the right motor cortex.  
A network of brain regions that were responsive in a sub-linear manner (e.g.: areas that presenting activation 
significantly weaker in the multisensory condition than in the summed activity of the unisensory conditions) to 
AV multisensory stimuli was also identified. This network predominantly included regions of the right insula 
and right inferior frontal gyrus, as well as motor-related areas. While previous studies have similarly reported 
such findings, we cannot definitely discern here whether such followed from non-linear interactions between 
sensory modalities or motor related activity present for both unisensory conditions. 
These results provide evidence for multisensory interactions along lower levels of unisensory processing 
pathways with a wide network of brain regions involved in multisensory interactions between fundamental 
auditory-visual stimuli. 
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Neural networks for interhemispheric grouping in adults and children. 
Knyazeva Maria 1 , Fornari Eleonora 2 , Meuli Reto 2 , Maeder Philippe 2 
1: CHUV Radiologie et Neurologie 
2: CHUV Radiologie 
 
Current theories of vision assume that features are extracted at different spatial scales and 
then assembled to create a coherent image. The temporal correlation hypothesis proposes that 
their integration is based on synchronization of neuronal activity. Here we summarize our 
EEG/fMRI studies in adults and children (7-12 years) aimed at mapping distributed neural 
networks activated and synchronized due to perception of elementary visual stimuli, sine 
gratings centered in the visual field. The stimuli either obeyed Gestalt grouping rules (iso-
oriented collinear gratings, IG) or violated them (orthogonally-oriented (OG1) and out-of-
phase gratings (OG2). They systematically varied in spatial frequency (SF). Adults 
participated in separate but similar EEG and fMRI experiments, children were scanned with 
fMRI only. In response to IG, the interhemispheric coherence (ICoh) of the occipito-parietal 
EEG signals increased within the SF range 0.5 - 4.0 cpd. The response depended on the SF 
with maximums at 0.5 and 2.0 cpd, and on the sensor location. Both stimuli induced ICoh 
increase at 22 Hz peaking in occipital locations, and at 26-28 Hz hitting the highest points at 
parietal locations. The fMRI experiments showed that stimulation with gratings at both SF 
induced extensive activations of striate and extrastriate areas. The IG vs. OG contrasts 
revealed higher BOLD signal in ventral occipital (collateral sulcus) and in parietal cortex 
(intraparietal sulcus) in both hemispheres. Linear regression analysis showed that the peak 
ICoh responses predict BOLD increase across subjects for both SF. Specifically, significant 
ICoh/BOLD correlations ended up in the collateral, intraparietal sulci, and in POF. In 
children, clusters activated in IG vs. OG contrast (0.5 cpd) were located similarly to adults. 
The results point to the multiple activated and synchronized areas hypothetically involved in 
interhemispheric perceptual grouping.  
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NON-LINEAR INTERACTIONS BETWEEN INTERAURAL TIME AND 
INTENSITY CUES DURING SOUND LOCALIZATION REVEALED BY 
PSYCHOPHYSICS AND ELECTRICAL NEUROIMAGING 
MURRAY MICAH 1 , TARDIF ERIC 2 , MEYLAN RAPHAËL 3 , CLARKE 
STEPHANIE 2 
1: Neuropsychologie and Radiologie, CHUV 
2: Neuropsychologie, CHUV and Institut de Physiologie, UNIL 
3: Neuropsychologie, CHUV 
 
Psychophysical and electrical neuroimaging methods investigated the independence 
in treating different acoustic cues during spatial processing. Interaural time and 
intensity differences (ITD and IID, respectively) created the sensation of lateralized 
sounds. An oddball paradigm was designed, comprised of 75% centrally-perceived 
stimuli (i.e. no ITD or IID) and 25% laterally-perceived stimuli. This latter group was 
further and equally subdivided into left- and right- sided stimuli, including whether the 
lateralized sensation was induced by ITD, IID, or both cues (hereafter, BOTH). In 
analyses, left- and right- sided trials were pooled in order to equate for acoustic 
features across conditions. During the psychophysical task, subjects actively 
detected laterally-presented sounds. During the EEG portion, sounds were passively 
heard whilst subjects silently viewed a film. Psychophysically, subjects were 
significantly faster and more accurate in detecting lateralized stimuli defined by both 
IID and ITD cues. Moreover, the facilitation of reaction times exceeded the 
predictions of probability summation, consistent with an explanation in terms of 
neural response interactions between IID and ITD cues. To identify the 
spatiotemporal brain dynamics of such interactions, we compared auditory evoked 
potentials (AEPs) in response to the BOTH condition with the summed AEPs from 
the ITD and IID conditions. At just ~50-70msec post-stimulus onset, neural 
responses to the BOTH condition were of significantly smaller magnitude than the 
summed responses from the constituent ITD and IID conditions, indicative of sub-
additive non-linear response interactions between systems responsive to these cues. 
These findings are consistent with models of parallel, interactive processing within 
the auditory system. 
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Intrinsic connectivity of human superior colliculus 
Tardif Eric 1 , Delacuisine Brigitte 1 , Clarke Stephanie 1 
1: Division de Neuropsychologie , CHUV & Institut de Physiologie 
 
The superior colliculus (SC) is believed to play an important role in sensorimotor integration 
and orienting behaviour. It is classically divided into superficial layers predominantly 
containing visual neurons and deep layers containing multisensory and premotor neurons. 
Investigations of intrinsic connectivity within the SC in non-human species initially led to 
controversy regarding the existence of interlaminar connections between superficial and deep 
layers. It now seems more likely that such connections exist in a number of species, including 
non-human primates. In the latter, anatomical data concerning intrinsic SC connectivity are 
restricted to a limited number of intracellularly-labeled neurons. No studies have been 
conducted to investigate the existence of intrinsic connections of human SC. In the present 
study, DiI (1, 1’-dioctadecyl-3, 3, 3’, 3’- tetramethylindocarbocyanine perchlorate) and BDA 
(biotinylated dextran amine) were two tracers used in post-mortem human brains to examine 
intrinsic SC connections. Injections into the superficial layers revealed tangential connections 
within superficial layers and radial superficial- to deep-layer connections. Within superficial 
layers, horizontal connections were found over the entire rostro-caudal axis and were mostly 
directed laterally, i.e. toward the brachium of the inferior colliculus. Superficial- to deep-layer 
connections were more prominent in sections containing the injection site or located close to 
it. In these sections, an axon bundle having roughly the same diameter as the injection site 
crossed all deep layers, and individual axons displayed en passant or terminal boutons. The 
present results suggest that intrinsic connections within superficial layers and radial 
superficial- to deep-layers exist in human SC. The putative roles of these connections are 
discussed with regard to visual receptive field organization, as well as visuomotor and 
multisensory integration.  
 
 

 
175



 
Neurosciences-NEU-024 
 
Effects of Whisker Stimulation on Excitatory and Inhibitory Axons of 
Layer IV of Adult Mouse Barrel Cortex 
Genoud Christel 1 , Knott Graham W 1 , Welker Egbert 1 
1: DBCM 
 
 
In adult mice, 24 hours of whisker stimulation provokes 
significant changes in the morphology of neuronal circuits of 
layer IV of the somatosensory cortex. These include the 
insertion of inhibitory synapses onto dendritic spines. Here 
we applied serial section electron microscopy to compare the 
structure of excitatory and inhibitory axons in control 
animals and examined the extent to which the two types of axon 
respond to sensory stimulation. For this we reconstructed 
axons found in volumes of neuropil from the barrel hollows 
corresponding to stimulated (3 mice,1092.5 cubic microns) or 
unstimulated (3 mice,1130.9 cubic microns)whiskers. In control 
animals, excitatory axons occupied 12.2 ± 0.64% of the volume 
of the neuropil, compared to 2.5 ± 0.62% for the inhibitory 
axons. However, comparison of the synaptic density showed that 
inhibitory axons had a significantly higher number per unit 
axonal length (0.66 ± 0.09 synapses/micron) than excitatory 
axons (0.42 ± 0.17; P=0.03). The target of the excitatory 
axons was dendritic spines (96.4%), whereas inhibitory axons 
appeared to prefer dendritic shafts (62.93%). After 
stimulation, the proportion of the volume of the neuropil 
occupied by inhibitory axons was unaltered, yet the number of 
synapses per unit axonal length had increased significantly 
(0.93 ± 0.02, P=0.03). The excitatory axons, however, occupied 
an increased volume of the neuropil (21.26 ± 2.02%, P=0.08), 
but the number of synapses per unit axonal length was 
unchanged (0.46 ± 0.13, P=0.88). We conclude that both 
excitatory and inhibitory axons respond to whisker stimulation 
in the adult cortex; the data indicate that excitatory axons 
add synapses by axonal growth, whereas the inhibitory synapses 
are formed by insertion of new synapses in existing axonal 
elements. 
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Neurosciences-NEU-025 
 
Effects of pro-inflammatory cytokines and beta-amyloid peptide on 
glucose metabolism in primary cultures of astrocytes. 
Gavillet Mathilde 1 , Allaman Igor 1 , Magistretti Pierre 1 
1: institut de physiologie, UNIL 
 
 
Local alterations of brain energy metabolism is a feature of neurodegenerative desorders, 

notably of Alzheimer’s disease (AD), in which pathogenesis both amyloid peptide and 

inflammation have been shown to play a significant role. 

The aim of the present study was to investigate the effects of pro-inflammatory cytokines 

(TNFalpha and Il-1beta) and Abeta on glucose metabolism in primary cultures of mouse 

cortical astrocytes. We observed that TNFalpha (0.25ng/ml) increases glucose utilization, as 

assessed by the [3H]2-deoxyglucose uptake technique. This effect was detectable within 

hours, and after 48 hours of stimulation (reference time) the increase reached +80%. On the 

other hand, TNFalpha induced a decrease in lactate release (-40%). Beta-amyloid (Abeta25-

35, 25 microM) produced a different metabolic pattern: it caused a lesser increase in glucose 

utilization (+40%) and a slight increase of lactate release (+20%). Very similar effects were 

observed with Il-1beta (20ng/ml), the other pro-inflammatory cytokine. When combined, 

TNFalpha, Il-1beta and Abeta acted synergistically on glucose utilization (+220%). They had 

no effect on lactate release compared to control values. Under these conditions treatment of 

either pro-inflammatory cytokines or Abeta peptide were not toxic to astrocytes as assessed 

by MTT oxidation and LDH release assays. 

Taken together these results suggest that both pro-inflammatory cytokines and 

beta-amyloid peptide strongly modulate astrocyte glucose metabolism. Moreover 

the observation of different metabolic patterns induced by these factors could 

indicate alternative fates for glucose. 
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Neurosciences-NEU-026 
 
Role of inflammation and TNF alpha on the deposit of ß amyloid and 
behavioural components in APP717 transgenic mice 
Leuba Geneviève 1 , Vernay André 1 , Kraftsik Rudolf 2 , Pittet Fabienne 3 , Carnal 
Béatrice3 , Rochat Fabienne 4 , Chalard Romilda4 , Grandchamp Nicolas4 , Schenk 
Françoise 5 
1: Centre de Neurosciences psychiatriques et Service universitaire de Psychiatrie de l'âge avancé 
2: Département de Biologie cellulaire et de Morphologie 
3: Centre de Neurosciences psychiatriques 
4: Institut de Physiologie 
5: Centre de Neurosciences psychiatriques et Institut de Physiologie 
 
Mutations on the amyloid precursor protein (APP) gene on chromosome 21 lead to an 
overproduction of ß amyloid in both human early onset AD families and transgenic (TG) 
mice. To study the influence of inflammatory factors - especially TNFα - on brain ß amyloid 
and behavioural components, TG mice expressing mutant amyloid precursor protein 
(PDAPP/ Tg6074) were treated with anti-TNFα antibody, compared with controls injected 
with PBS buffer or γ globulins and with PDAPP mice knockout for the TNFα gene. The 
number and surface area of amyloid plaques were recorded in the whole hippocampus area  
and a mean amyloid percentage was calculated.  
The amyloid percentage in the hippocampus was twice higher in 9 months homozygous than 
in 12 or 16 months heterozygous PDAPP mice, indicating a gene dosage effect, with no 
significant increase between 12 and 16 months. Accordingly, the 9 months homozygous 
mice expressed an important cognitive deficit and stereotyped behaviour in a Morris water 
maze task. The deficit was significantly weaker in 12 months and 16 months heterozygous 
mice. Injection of anti-TNFα antibody during either 3 or 7.5 months after birth did not reduce 
the percentage of ß amyloid in 12 or 16 months PDAPP mice compared to controls. 
However, the 16 months mice treated with anti-TNFα showed an improved cognitive 
performance and reduced amount of stereotypies in comparison with the control mice. On 
the other hand, 20 months old heterozygous PDAPP mice - knockout for the TNFα gene - 
exhibited an amyloid percentage near to that of homozygous PDAPP mice. As in younger 
adult PDAPP mice, their cognitive performances were significantly impaired.  
Altogether, these data indicate no influence of a treatment against TNFα on the production of 
ß amyloid in PDAPP mice - in spite of some behavioural improvement - but a possible 
negative influence of the total absence of TNFα, suggesting a complex interaction between 
inflammatory factors, ß amyloid production and cognitive performances. 
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Neurosciences-NEU-027 
 
DELAYED SOMATIC AND SENSORYMOTOR DEVELOPMENT IN MICE 
EXPRESSING A SOLUBLE, TRUNCATED FORM OF SCG10 
(SCG10deltaEXON2). 
Bondallaz Percy 1 , Magara Fulvio 2 , Ruchti Evelyne 2 , Janzer Robert-Charles 3 , 
Conquet François 1 , Grenningloh Gabriele 2 
1: DBCM 
2: DBCM and SNP-Cery 
3: Pathologie 
 
SCG10 is a microtubule-destabilizing protein localized in growth cones of developing 
neurons, as well as in selected regions of the adult brain. Overexpression of SCG10 in 
neuronal cells enhances neurite outgrowth while blocking its function leads to growth cone 
pauses. Towards a further analysis of the in vivo function of SCG10, we have used gene 
targeting to disrupt the mouse SCG10 gene. The mutant mice express a truncated form of 
SCG10 lacking the membrane association domain and therefore its specific subcellular 
targeting to growth cones. We followed the somatic and sensorymotor development from 
postnatal day 2 to 22, by means of an elaboration of the test battery of Fox. Mice were re-
assessed in their motor proficiency at 12 and 26 weeks. Homozygous mutant mice and WT 
controls were produced from 12 heterozygous breeding pairs (backcrossed to C57/Bl6J for 6 
generations) giving birth to 107 pups. SCG10-deltaEXON2 mice were viable, albeit their 
number at weaning was considerably lower than expected by the Mendelian ratio, suggesting 
the truncated form of SCG10 as a factor of vulnerability affecting survival fitness. Somatic 
growth appeared to be compromised in homozygous mutants, as body weight was 
significantly reduced starting from PND 8 to 22. Adult mutant mice were on average leaner, 
albeit the difference to wild-types was no longer significant in females. Sensory maturation, 
as assessed by visual placing and auditory startle reflexes, was slightly delayed in mutants, yet 
coming to a complete proficiency. Motor proficiency was reduced in mutant mice, showing 
reduced grip strength from PND 18 forward, as well as impaired coordination on accelerating 
Rotarod and incapacity to perform a “coat-hanger” test. After the third month of age, 
progressive alteration of the “hindlimb extension reflex” was also observed. The data suggest 
that SCG10 is involved in the regulation of the rate of growth and maturation of the nervous 
system, the mutation resulting in a stronger impact on skeletal muscle strength. Further 
analysis at the histological level may reveal whether the age-related aggravation of these 
symptoms is associated with clinical signs of a neurodegenerative disease. 
Supported by Swiss National Science Foundation (grant No. 3100A0-104258/1), the Helmut Horten 
Stiftung. 
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Neurosciences-NEU-028 
 
ELECTROPHYSIOLOGICAL CORRELATES OF SYNTACTIC AND 
SEMANTIC PROCESSING IN THE HEALTHY AND DAMAGED BRAIN 
Burgat Laurence 1 , Murray Micah M. 1 , Isel Frédéric 2 , Friederici Angela D.2 , Clarke 
Stephanie 3 , Buttet Sovilla Jocelyne 1 
1: Division Autonome de Neuropsychologie, CHUV, Lausanne, Switzerland 
2: Max Planck Institute for Human Cognitive and Brain Sciences, Leipzig, Germany 
3: Division Autonome de Neuropsychologie, CHUV, Institut de Physiologie, UNIL, Lausanne, 
Switzerland 
 
Electrophysiological methods can address the dynamics of auditory verbal 
comprehension. To examine possible interactions between syntactic and semantic 
processing, event-related potentials (ERPs) were recorded during French sentence 
comprehension. Participants judged the acceptability of correct and incorrect 
sentences. Incorrect sentences contained syntactic, semantic, or both kinds of 
violations. ERPs to correct sentences were compared with those containing 
violations. Four healthy subjects and one patient participated. The patient had pure 
verbal apraxia, following lesions of the left inferior central sulcus, precentral gyrus, 
and posterior superior temporal cortex. ERPs from healthy subjects showed the 
following pattern. Syntactically anomalous sentences showed several phases of 
differential responses [Early Anterior Negativity (~150ms), Reference Related 
Negativity (~300ms), and P600]. Semantic anomalies yielded only an N400 
enhancement. Sentences with both violations yielded the same ERP sequence as for 
syntactic anomalies alone, and there was no N400 modulation. Differential ERP 
effects were therefore non-cumulative. This supports the predominant role of syntax 
in sentence processing and the hypothesis that a syntactic violation can disturb some 
aspects of semantic processing. By contrast, the patient showed comparable early 
ERP modulations (i.e. effects prior to ~400ms) to syntactic anomalies, but no later 
modulations for either the semantic or combined condition. Clinically, he presented 
intact syntactic skills and oral comprehension on several off-line, explicit tests and 
difficulties in an on-line, implicit morpho-syntactic test. These preliminary data confirm 
that a patient’s explicit everyday oral comprehension skills may dissociate from those 
detected during on-line sentence processing. Collectively, these data provide insights 
on syntactic and semantic interactions in healthy individuals and during post-lesional 
plasticity. 
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Neurosciences-NEU-029 
 
“Eyes wide shut”, anosognosia for eye closure, a new right 
hemisphere syndrome in acute stroke patients.  
J Ghika, MD, A Carota, JM Annoni, M Reichhart, MD, P Michel, MD, S Dieguez, JM 
Annoni , J Bogousslavsky, MD 
Service de Neurologie, CHUV, BH 13, CH-1011 Lausanne, Switzerland.  
 
Objective: To investigate unawareness of eye closure in a small series of 6 consecutive 
patients with acute right  hemispheric strokes with "cerebral ptosis". 
 
Background: 
“Cerebral ptosis” has been reported during the first week in 40% of patients with acute 
unilateral, usually right, but also bilateral hemispheric strokes. However, anosognosia of eye 
closure, has been overlooked.  
 
Methods:  
Systematic questions were asked from the right side to 6 consecutive patients with acute right 
hemisphere lesions presenting bilateral eye closure. They were requested if they knew what 
happened to them, if their eyes were open or closed, if they were experiencing other 
neurological deficits and if they could describe their visual surroundings. 
 
Results:  
All 6 patients systematically claimed that their eyes were opened when they were actually 
closed (anosognosia for eye closure); four of them provided confabulatory unrealistic 
descriptions of their surroundings, not corresponding to what they actually could see from 
their bed, but still realistic in their condition in two, one accepted what was suggested by the 
examiner, even if largely unrealistic, and one described what he had seen a while ago from his 
bed. All had signs of severe right hemisphere lesion associating severe attention deficit and 
hypoarousal,  severe left spatial neglect, conjugate gaze and head deviation to the left, 
impersistance of eyelid opening, left dense sensorimotor deficit, homonymous lateral 
hemianopia (tested with eyes passively opened), multimodal hemineglect, and anosognosia 
for stroke in three, for hemiplegia/ hemianopia when eyes were opened passively in all. All 
but one patients had large right hemispheric strokes involving both  superficial and deep 
MCA territories, one had an anterior choroïdal artery stroke but initial perfusion CT showed 
global MCA hypoperfusion, and one had a stroke in both MCA and anterior cerebral arteries 
(ACA). 
Conclusion:  
“Cerebral ptosis” is a right hemisphere syndrome associating anosognosia for eye closure, 
some degree of confabulation on description of visual surroundings, and is associated with 
other signs of severe right hemisphere dysfunction, such as anosognosia for 
disease, hemiparesis/hemianopia, spatial neglect, hypoarousal and attention deficit disorder, 
and constitute a new right hemisphere syndrome, distinguish this disorder from just a cortical 
supranuclear movement disorder of eye opening, blepharospasm or even ptosis. 
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Oncologie et développement-ODE-001 
 
Involvement of full-length RasGAP in the anti-apoptotic response 
induced by its cleavage fragments. 
Walicki Joël 1 , Yang Jiang-Yan 1 , Widmann Christian 1 
1: DBCM Institute of Cellular Biology and Morphology, Lausanne University, Switzerland 
 
 
We have recently identified RasGAP, a Ras-specific GTPase-activating protein, as a caspase 
substrate. RasGAP is cleaved at position 455 at low caspase activity generating an amino-
terminal fragment (fragment-N) and a carboxy-terminal fragment (fragment-C). Surprisingly, 
fragment-N generates a potent survival signal that is at odds with the usual pro-apoptotic 
function of cleaved caspase substrates. Fragment N protects cells by activating the Ras-PI3K-
Akt pathway. Here we have addressed the question as to whether fragment N could induce 
anti-apoptotic response independently of its parental RasGAP molecule. Our results show that 
expression of fragment N in mouse embryonic fibroblast lacking RasGAP did not result in 
Akt activation. Full-length RasGAP is therefore required for fragment N to induce a survival 
signal. It appears however that this requirement does not involve a direct interaction of 
RasGAP with its cleavage fragment as these two molecules didn’t bind to each other in co-
immunoprecipitation experiments. Our results indicate that fragment N modulates the 
function of its parental molecule to generate a protective signal in cells having mildly 
activated their caspases. 
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Oncologie et développement-ODE-002 
 
A RasGAP-derived cell permeable peptide potently enhances 
genotoxin-induced cytotoxicity in tumor cells 
Michod David 1 , Yang Jiang-Yan 1 , Bonny Christophe 2 , Jianhua Chen2 , Widmann 
Christian 1 
1: Department of cellular biology and morphology (DBCM) 
2: Medical Genetic Unit, CHUV 
 
 
Treatment of many cancers relies on the combined action of several genotoxins but the 
detrimental effect of these drugs on normal cells can cause severe side effects. One major 
challenge in anti-cancer therapy is therefore to increase the selectivity of current treatments 
toward cancer cells in order to spare normal cells. We have recently demonstrated that a 
RasGAP caspase cleavage fragment is able to sensitize HeLa cells towards cisplatin-induced 
apoptosis. Here we extend this observation by showing that this fragment also enhances cell 
death induced by adriamycin and mitoxantrone, two other widely used genotoxins. 
Furthermore, we have delineated a short sequence within this fragment that still bears the 
genotoxin-sensitization property. The peptide encoded by this sequence, when fused to the 
TAT cell permeation sequence, potently sensitized a number of tumors cells, but not normal 
cells, towards apoptosis induced by cisplatin, adriamycin and mitoxantrone. This sensitization 
effect was not mediated through modulation of NFkB activity or activation of the JNK and 
p38 MAPK pathways. Our results demonstrate the feasibility in enhancing the efficacy of 
currently used drugs to selectively kill cancer cells using peptides derived from pro-apoptotic 
caspase substrate fragments.   
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Oncologie et développement-ODE-003 
 
The LATS2 tumour suppressor interacts with both Signalosome and 
E3 Ubiquitin Ligases: Implications in control of cell cycle progression 
Rongere Julien 1 , Shaw Phillip 1 
1: Institut de Pathologie 
 
The mechanisms that regulate normal growth and cell proliferation are often those that are 
perturbed in human cancers.  Lats2 (Large Tumour Suppressor), a novel serine/threonine 
kinase, is a member of the Lats kinase family of proteins originally identified in an 
overproliferation screen in Drosophila.  They have been proposed to control cell proliferation 
through their ability to monitor mitotic events.  Lats2 is implicated in the regulation of 
centrosome duplication, maintenance of mitotic fidelity and genomic stability.  Here we show 
that mammalian Lats2 interacts with components of the ubiquitin-dependent degradation 
machinery.  First, we showed that Lats2 interacts with the Cullin-based E3 ubiquitin ligases 
SCF and VCB, both in vitro and in vivo by GST-pull down and co-immunoprecipitation 
respectively.  Secondly, we found that Lats2 is a potential component of the Signalosome 
complex through its interactions with subunits CSN4 and CSN5, as demonstrated by in vitro 
interaction assays and co-immunoprecipitation.  The findings that Lats2 interacts with several 
Cullin-based E3 complexes, allows us to postulate that Lats2 may modulate the activity of the 
Signalosome-E3 super-complex.  Furthermore, the observation that a kinase-dead Lats2 
mutant arrests at the G2/M phase of the cell cycle, indicates that the protein is essential for 
progression through mitosis.  Since Cullin-based E3 ligases have been implicated in the 
timely ubiquitin-mediated degradation of numerous key regulators of cell cycle progression, 
we conclude that the association of Lats2 with the Signalosome-E3 super-complex provides a 
mechanism for its crucial role in the M phase of the cell cycle. 
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Oncologie et développement-ODE-004 
 

Partial cleavage of RasGAP by caspases is required for cell survival in 
mild stress conditions. 
Ynag Jiangyan 1 , Michod david 1 , Walicki Jöel 1 , Murphy Brona M 2 , Kasibhatla 

Shailaja 3 , Martin Seamus J2 , Widmann Christian 1 
1: Department of Cellular Biology, Biology and Medicine Faculty, Lausanne University 

2: Molecular Cell Biology Laboratory, Department of Genetics, The Smurfit Institute, Trinity College, 

Dublin, Ireland 

3: Maxim Pharmaceuticals, San Diego, California, USA 

 

Tight control of apoptosis is required for proper development and maintenance of 

homeostasis in multi-cellular organisms. Cells can protect themselves from potentially 

lethal stimuli by expressing anti-apoptotic factors such as IAPs, FLIPs, and members of 

the Bcl2 family. Here we describe a mechanism allowing cells to survive once 

executioner caspases have been activated. This mechanism relies on the partial cleavage 

of RasGAP by caspase-3 into an amino-terminal fragment called fragment N. 

Generation of this fragment leads to the activation of the anti-apoptotic Akt kinase, 

preventing further amplification of caspase activity. Partial cleavage of RasGAP is 

required for cell survival in stress conditions because cells expressing an uncleavable 

RasGAP mutant cannot activate Akt, cannot prevent amplification of caspase-3 activity, 

and eventually undergo apoptosis. Executioner caspases control therefore the extent of 

their own activation by a feedback regulatory mechanism initiated by the partial 

cleavage of RasGAP that is crucial for cell survival in adverse conditions. 
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Oncologie et développement-ODE-005 
 
Melanoma cell sensitivity to resveratrol is modulated by glutathione 
levels and tyrosinase activity 
Benathan Messod 1 , Sénéchaud Isabelle 1 , Panizzon Renato G. 1 
1: Service de Dermatologie, CHUV, Lausanne 

 

 
 
Grape polyphenol resveratrol (RESV) induces growth inhibition and apoptosis, and 
potentiates tumor necrosis factor-associated toxicity in human melanoma cells. We 
hypothesized that these effects could be caused, at least in part, by a disruption of the cellular 
antioxidant balance. To test this hypothesis, human amelanotic and melanotic melanoma cells 
were exposed to RESV in vitro (24 and 72 hours) in EMEM medium and the survival as well 
as the content of reduced glutathione (GSH) were assessed. Cell survival was tested by an 
MTT assay while GSH, tyrosinase activity and melanin precursors were measured by HPLC, 
using an electrochemical detector. RESV caused a dose- and time-dependent decrease in 
survival in melanoma cells. In comparison with untreated cells, the cells surviving the 
treatment with RESV were characterized by significantly higher GSH levels and lower 
tyrosinase activity. In addition, RESV changed considerably the amounts of phenolic melanin 
precursors in melanoma cells. These results suggest that RESV toxicity towards melanoma 
cells could be modulated by both the cellular levels of GSH and the melanogenic activity of 
the cells. 
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Oncologie et développement-ODE-006 
 
Antibody Mediated Tumor Targeting of Antigenic MHC/Viral Peptide 
Complexes as a Strategy to Redirect Anti-Viral CTLs to the Tumor Site 
Cesson Valérie 1 , Stirnemann Kathrin 1 , Robert Bruno 2 , Corradin Giampietro 1 , 
Mach Jean-Pierre 1 , Donda Alena 1 
1: Institut de Biochimie, Université de Lausanne 
2: Centre de Recherche en Cancérologie, INSERM-Montpellier, France 
 
The innovative cancer immunotherapy strategy described here consists in coupling an Fab' 
fragment from a high affinity anti-TAA mAb to a MHC Class I containing a selected 
antigenic peptide, in order to target the active MHC/peptide complex on tumor cells and 
induce their lysis by specific CTLs. In a first in vivo model with transgenic OT-1 mice and 
subcutaneously transplanted syngeneic carcinoma, we have demonstrated that the systemic 
injection of anti-CEA—H-2Kb/OVA peptide complexes could induce significant remission 
and regression of well established CEA-expressing tumor grafts (Cancer Immunity 3, 11, 
2003). 

Here, we present the first in vivo demonstration that anti-viral CTLs generated in normal 
immune mice can be targeted to a syngeneic tumor graft and induce its destruction when 
tumor cells are coated by an anti-TAA-MHC Class I loaded with a dominant viral peptide. 
This new model exploits an LCMV anti-viral response which is redirected to subcutaneous 
CEA-expressing tumor grafts by the administration of a conjugate of anti-CEA Fab fragment 
coupled to the MHC class I H-2Db filled with the LCMV dominant peptide GP33. 

In a first approach, C57 BL/6 mice were infected i.v. with 200 pfu of LCMV. At the peak of 
the antiviral response (day 8), mice were grafted subcutaneously with 106 CEA-transfected 
MC38 colon carcinoma cells that had been precoated in vitro either with the conjugate anti-
CEA-H-2Db/GP33 or only with the antibody part as F(ab’)2 fragment. Mice were followed 
over one month and 5 out of 6 mice grafted with cancer cells coated with the conjugate 
remained free of tumors, whereas all 6 mice injected with cancer cells coated with the anti-
CEA fragment alone had fast growing tumors.These results demonstrate that tumor cells 
coated with the H-2Db/GP33 molecules are immediately seen and killed by the H-2Db/GP33 
specific CTLs generated by the LCMV viral infection. In vivo experiments are now in 
progress with either peritumoral or systemic injections of the conjugate. 

These preliminary results of tumor graft inhibition in a syngeneic model by redirecting anti-
viral CTLs generated in normal immune mice are encouraging for the potential clinical 
application of this immunotherapy strategy. Cancer patients could be injected with various 
anti-TAA mAbs conjugated to autologous MHC containing selected antigenic viral peptides 
derived from common viruses such as Influenza, EBV or CMV against which they have an 
active T cell memory. 
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Oncologie et développement-ODE-007 
 
Inhibition of cFLIP by RNA interference in Neuroblastoma cell lines. 
Flahaut Marjorie 1 , Muhlethaler Annick 1 , Auderset Katya 1 , Balmas Bourloud Katia 1 
, Gross Nicole 1 
1: Département médico-chirurgical de pédiatrie 
 
Neuroblastoma (NB) is a childhood neoplasm which heterogeneous behavior can be explained 
by differential regulation of apoptosis. Little improvement has been made so far in the 
treatment of NB and the mechanisms underlying drug resistance need to be identified. 
Silencing of caspase-8 was shown to be responsible for death receptor- but not for 
chemotherapeutics-mediated resistance. In caspase-8 expressing tumor cell lines, the 
expression of the cellular FLICE-like inhibitory protein (cFLIP) is regarded as a major cause 
of TRAIL-resistance, by inhibiting the activation of caspase-8. In this study, we developed 
molecular tools to understand the mechanisms of TRAIL-resistance in NB. To selectively 
interfere with cFLIP expression, we took advantage of RNA interference, using small hairpin 
of RNA produced by lentiviral vectors. Overexpression of cFLIP in the TRAIL-sensitive 
caspase 8-expressing SHEP cell line induced 100% of resistance to TRAIL. Inhibition of 
cFLIP expression by RNA interference restored the sensitivity to TRAIL, confirming the 
ability of cFLIP to control death-receptor mediated cell death in NB cells. The development 
of such molecular tools will allow the study of the particular contribution of cFLIP in death-
receptor and multidrug-resistant NB cells, especially in caspase-8/-10 silenced cells, for which 
potential mechanisms of deregulated apoptosis are still obscure. 
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Oncologie et développement-ODE-008 
 
Distant Failure Remains a Major Concern in Treating Locally 
Advanced Rectal Cancer: Results of Preoperative Hyperfractionated 
Accelerated radiotherapy (HART) and Concomitant CPT-11 
Voelter Verena 1 , Zouhair Abderrahim 2 , Thuerig Christine 1 , Matter Maurice 3 , 
Vuilleumier Henri3 , Bouzourene Hanifa 4 , Leyvraz Serge 1 , Stupp Roger 1 
1: Centre Pluridisciplinaire d'Oncologie, CHUV 
2: Service de Radio-Oncologie, CHUV 
3: Service de Chirurgie, CHUV 
4: Institut de Pathologie, CHUV 
 
Background 
Patients with locally advanced rectal carcinoma are at high risk for both local recurrence and distant 
metastases. We previously reported the feasibility of HART with CPT-11 (Voelter et al, IJROBP 2003). 
The recommended dose level (RDL) of weekly CPT-11 and HART was determined at 90 mg/m2. Here, 
we report on an expanded patient population and analyze the primary site of failure. 
 

Methods 
44 patients (30 males; median age 61, range 28-75) with advanced rectal carcinoma (cT2: 1, cT3: 38, 
cT4: 5, cN+: 21, M+: 5 [during phase I]) were included.  Overall, 27 patients were treated at the RDL. 
Surgery was to be performed within one week after the end of radiochemotherapy. 4 cycles of 
postoperative (adjuvant) CPT-11 were planned. 
 
Results 
41 patients completed radiochemotherapy and surgery as scheduled and 3 patients needed minor 
dose reductions. 64% of patients had sphincter sparing surgery. Postoperative complications ≥ grade 
3 were observed in 25% with an anastomotic leakage rate of 18% and a mortality rate of 2%. T-
downstaging was achieved in 35% and the resection margins were tumor free (R0) in 72%. Adjuvant 
chemotherapy was administered to 74% of the patients. At a median follow-up of 3 years, the 
estimated overall survival is 76% and the local recurrence rate is 13%. For the 39 patients who were 
initially M0, the estimated disease free survival is 65%. Distant metastases were the most common 
site of failure and occurred in 35% of the M0 patients. 
 

Conclusions  
HART and CPT-11 induces considerable tumor downstaging. Local control and the rate of tumor free 
resection margins are comparable to 5-FU based radiochemotherapy. However, distant metastases 
occur in 35% of the patients at 3 years. Despite the association of radiosensitizing CPT-11 to 
preoperative radiotherapy at a cumulative dose of 270 mg/m2, distant failure remains an unresolved 
problem. This finding is confirmed throughout most of the phase II and III trials. In order to improve the 
control of micrometastatic disease, efforts should be made to reinforce pre- and postoperative 
chemotherapy and to integrate targeted therapies like EGF-R antagonists and COX-2 inhibitiors.  
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Oncologie et développement-ODE-009 
 
HISTONE DEACETYLASE INHIBITORS INDUCE CASPASE-
DEPENDENT APOPTOSIS AND STRONGLY INCREASE TRAIL 
INDUCED CELL DEATH IN NEUROBLASTOMA CELLS 
Mühlethaler-Mottet Annick 1 , Balmas Bourloud Katia 1 , Flahaut Marjorie 1 , Auderset 
Katia 1 , Joseph Jean-Marc , Meier Roland , Gross Nicole 1 
1: Recherche en oncologie pédiatrique, Département de Pédiatrie CHUV 
 

 
Histone deacetylase inhibitors (HDACIs) are a new class of anti-cancer agent 
inducing apoptosis or cell cycle arrest in tumour cells with very low toxicity toward 
normal cells. Tumour necrosis factor-related apoptosis-inducing ligand (TRAIL) 
selectively induces apoptosis in most tumour cells, but not in normal tissues. HDAC 
inhibitors were recently shown to increase apoptosis induced by TRAIL in several 
tumour cells weakly sensitive to TRAIL. Childhood neuroblastoma (NB) is a clinically 
and biologically heterogeneous neoplasm which behaviour can be explained by 
differential regulation of apoptosis. The non-invasive S-type caspase-8 positive NB 
cell lines are weakly sensitive to TRAIL, whereas the invasive N-type caspase-8 
negative NB cell lines are resistant.  
We show that the HDAC inhibitors Sodium Butyrate (SB), suberoylanilide hydroxamic 
acid (Saha) and Trichostatin A (TSA) induced apoptosis in S-type and N-type NB cell 
lines. HDACIs induced cell death by activating Bid, the caspase cascade and the 
mitochondrial pathway, and by inactivating the anti-apoptotic proteins XIAP, Bcl-x, 
RIP and survivin. 
In addition, simultaneous treatment with TRAIL and sub-toxic doses of HDACIs 
strongly increased apoptosis of the caspase-8 positive S-type NB cell lines in a 
caspases dependent manner. TThe strong sensitisation to TRAIL by HDACIs was 
superior to that obtained with sub-toxic doses of classical chemotherapeutic drugs. 
Combined treatments increased the activation of caspases, Bid and the inactivation 
of the anti-apoptotic proteins XIAP, Bcl-x, RIP and survivin. It also enhanced the loss 
of ∆Ψm and the release of cytochrome c and AIF from the mitochondria into the 
cytosol. Thus simultaneous treatment with TRAIL and HDAC inhibitors involves both 
the receptor and the mitochondrial apoptotic pathways. 
HDAC inhibitors are therefore interesting new anti-tumour agents against 
neuroblastoma cells as HDACIs display a stronger toxicity toward the most 
aggressive N-type NB cells and they strongly sensitise the S-type NB cells to TRAIL 
induced apoptosis. 
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Calibration of a scintillation dosimeter for strontium-90 brachytherapy 
sources 
Bochud François 1 , Buchillier Thierry 1 , Moeckli Raphaël 1 , Valley Jean-François 1 
1: Institut universitaire de radiophysique appliquée 
 
The dosimetry of brachytherapy beta-emitting sources in brachytherapy is based on absorbed 
dose to water at 2 mm depth.  Although the vendor certifies the source, the dosimetry 
protocols recommend that the medical physicist verify the reference dose rate.  Because the 
dose gradient at such a small distance is very high, only small detectors like plastic 
scintillators can be used.  The goal of this study is to estimate the calibration factor of such an 
instrument for strontium-90 and apply it to characterize sources used for actual treatments. 
We used a strontium-90 source dedicated to the calibration of radiation protection instruments 
characterized by an extrapolation ionization chamber and calibrated by the British 
metrological laboratory (NPL).  In a first step, a series of thermoluminescent dosimeters 
(TLD) were calibrated at the 30 cm reference distance.  In a second step, the plastic 
scintillation detector was calibrated with regard to the TLD at a shorter distance that allows a 
sufficiently high dose rate. 
The results and the conclusion of this study will be presented. 
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A new stereotactic technique for the treatment of retinoblastoma in 
radiation therapy 

Moeckli Raphaël 1 , Bulling Shelley 1 , Munier Francis 2 , Balmer Aubin2 , Do Huu 

Phuoc 1 , Pache Gilbert 1 , Merçay Aurélia 1 , Chollet-Rivier Madeleine 3 , Bressan 

Stéphania 1 , Mirimanoff René-Olivier 4 , Valley Jean-François 1 , Pica Alessia4 
1: University Institute of Applied Radiophysics, DUMSC 

2: Ophthalmic Hospital Jules Gonin, Lausanne 

3: Anesthesiology Department, CHUV 

4: Radiation Oncology Department, CHUV 

 

Purpose : To present a new stereotactic radiotherapy technique for treating retinoblastoma. 

Materials and Method : Conventional radiotherapy treatment for bilateral retinoblastoma is a 

parallel opposed ‘tunneling’ irradiation technique.  A standard mask of the type used for 

fractionated stereotactic radiotherapy was modified to permit a stereotactic treatment 

technique, with the eye held in position by a contention device attached to the mask support. 

The stereotactic and traditional techniques were compared using treatment planning based 

dose volume histograms for the target volume and the organs at risk. The feasibility of the 

stereotactic treatment technique was investigated using an anthropomorphic phantom, and the 

first patient was treated in November 2004. 

Results : Dose to the homolateral organs at risk is greatly reduced when non-coplanar 

stereotactic beams are used. Dose to the contralateral organs at risk is reduced to less than 

0.05 Gy. The contention device for the eye was well tolerated by the patient, and permits 

reproducible and precise positioning without introducing any additional difficulties compared 

with standard paediatric stereotactic treatments.  

Conclusions : Tunnel irradiation for bilateral retinoblastoma is frequently followed by 

complications. Stereotactic irradiation is feasible and is a promising alternative to 

conventional treatment. 
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Fluorodeoxyuridine induced S-phase synchronization as promising 
approach for Auger-radiation therapy with 125I-Iododeoxyuridine 
Perillo-Adamer Florence 1 , Bischof Delaloye Angelika 1 , Kosinski Marek 1 , 
Buchegger Franz 2 
1: Service de médecine nucléaire, Centre Hospitalier Universitaire de Lausanne (CHUV) 
2: Service de médecine nucléaire, Centre Hospitalier Universitaire de Lausanne (CHUV) et Genève 
(HUG) 
 
Aim: Radio-iododeoxyuridine (IdUrd), a thymidine analog, is a potential Auger-radiation 
therapy agent for rapidly dividing tumors. In this work, cellular cycling and radio-IdUrd DNA 
incorporation have been studied after different delay times after pre-treatment with 
fluorodeoxyuridine (FdUrd), which favors DNA incorporation of thymidine analogs.  
Methods: Three human glioblastoma and one ovarian cell line were pre-treated 1 h with 1 µM 
FdUrd. Cell cycling FACS analysis was performed after different delay times (0 to 72 h), 
based on propidium iodide DNA staining and unlabeled IdUrd S-phase labeling revealed by 
immunofluorescence. Radio-IdUrd DNA incorporation was measured after identical delay 
times post FdUrd incubation. Furthermore, radio-sensitivity was measured 0 and 20 h after 
FdUrd pre-treatment. 
Results: Highly reproducible FACS analysis showed that the rate of cells in S-phase increased 
dependent on the delay time after FdUrd pre-treatment. A peak S-phase rate higher than 70% 
was observed after 16 to 24 h, compared with a mean baseline of 19, 21, 26 and 29%, for 
U251, SKOV3, U87 and LN229, respectively. Further, synchronization occurred specifically 
in early S-phase and block release happened 24 to 48 h after FdUrd pre-treatment. We 
observed that cells had also a specific 125I-IdUrd DNA incorporation rate depending on the 
delay time post FdUrd incubation. Peak uptake, after a delay time of 16 to 24 h, reached a 
maximum increase of 5.3, 9.1, 11.1 and 14.5 fold, for SKOV3, LN229, U87 and U251, 
respectively, compared to non-pretreated cells. Further, S-phase enriched U251 and LN229 
cells were as radio-sensitive or more as untreated cells 20 h after FdUrd pre-treatment. 
Conclusion: These results show that the observation of a maximal percentage of S-phase cells 
was timely correlated with the highest radio-IdUrd DNA incorporation increase, suggesting 
that they are functionally related. These results might allow the rational design of an Auger 
radiation therapy targeting a maximal percentage of cells in S-phase after FdUrd pre-
treatment.  
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Oncologie et développement-ODE-013 
 
Classification statistique automatisée de mammographies selon 
l’échelle de Wolfe 
Castella Cyril 1 , Kinkel Karen 2 , Verdun Francis 1 , Eckstein Miguel 3 , Abbey Craig3 , 
Descombes François 4 , Bochud François 1 
1: Institut universitaire de radiophysique appliquée 
2: Clinique des Grangettes 
3: University of California, Santa Barbara 
4: HECVS TRM 
 
 
Si les causes médicales exactes d’apparition d’un cancer du sein sont encore mal définies, il a 
été prouvé que certains facteurs tels que l’âge et les antécédents familiaux y sont fortement 
corrélés. Dans le but de définir un risque de cancer basé sur l’analyse d’images 
mammographiques, Wolfe a défini en 1976 une échelle sur quatre degrés, basée sur la 
composition du sein et les structures observées sur les mammographies. Depuis, de nombreux 
travaux ont confirmé que l’échelle de Wolfe est elle aussi corrélée au risque de cancer, d’où 
son importance d’un point de vue diagnostique. Le classement  étant effectué d’après une 
analyse visuelle de l’image, il n’en existe pas de définition mathématique absolue et des 
différences apparaissent entre les classifications effectuées par plusieurs radiologues. 

Dans le but d’automatiser la classification sur la base de paramètres statistiques, nous avons 
analysé à l’aide de méthodes complémentaires (moments, matrices de co-occurrences, matrice 
de primitives, dimension fractale, paramètres d’Amadasun) et à différentes échelles les 
structures de régions d’intérêt placées dans plusieurs régions du sein. Les paramètres 
statistiques les plus adaptés à la classification ont ensuite été identifiés d’après le critère de la 
Trace, puis une classification de 1400 régions d’intérêt a pu être effectuée. La méthodologie 
et les résultats de cette démarche seront présentés lors de la journée de recherche du CHUV. 
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In Vivo Evidence of CXCR4 Chemokine Receptor Interaction in Organ 
Specific Neuroblastoma Metastatisation 
R. Meier, N. Gross°, M. Flahaut°, A. Mühlethaler-Mottet°, K. Auderset°, K. Balmas 
Bourloud°, L. Laudani*, G. Vassal* , J.M. Joseph 
Service de Chirurgie Pédiatrique,  
°Recherche en Oncologie Pédiatrique, CHUV, Lausanne, Switzerland 
*UPRES EA 3535, Institut Gusatve Roussy, Villejuif, France 
 
 

Background: Neuroblastomas (NB) are devastating diseases in their higher stages. Most of the deaths 

are related to the development of metastases. Accumulating evidence implicates that chemokines and 

their receptors play a pivotal role in the process of organ-specific metastatic dissemination. 

Aim: The aim of the study was to explore in an orthotopic mouse model the role of chemokines and 

their receptors as promoters of organ-specific homing in NBs, with a particular focus on the 

CXCR4/SDF-1α complex.  

Methods: Three different GFP-tagged cell lines were investigated: IGR-N91 naturally expressing 

CXCR4, IGR-NB8 not expressing CXCR4, and NB8 retrovirally transfected over-expressing CXCR4. 

For in vivo experiments, 10 nude mice per NB8 cell line were orthotopically implanted. Liver, bone 

marrow, lung and muscle were analyzed by PCR for the detection of NB-GFP expressing cells.  

Results: In vitro assays demonstrate a migration response of CXCR4 expressing cells to SDF1-α 

exposition. CXCR4 expressing NB8 cells grew faster compared to wild type cells.In vivo experiments 

confirm in vitro observations. Implanted CXCR4 overexpressing cells developed in 88% (7/8) a 

tumor, compared to 75% (6/8) in the control group. Liver metastases were found by PCR in 71% (5/7) 

when CXCR4 overexpressing cells were implanted and in 33% (2/6) in the control group, respectively. 

Bone marrow metastasis were detected by PCR in 57% of animals bearing N91 tumours, but not in 

animals bearing NB8-CXCR4 or NB8 wild type tumours. 

Conclusion: These experiments confirm the important role of the interaction of CXCR4 and its 

ligand SDF-1α in cancer biology.  
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Oncologie et développement-ODE-017 
 
Use of an optimized T cell epitope forecast procedure for the 
identification of new human antigenic peptides derived from tumor-
expressed splice variants 
Viatte Sebastien 1 , Alves Pedro M. 1 , Theiler Grégory 2 , Servis Catherine 3 , Lévy 
Nicole3 , Bouzourène Hanifa 4 , Rimoldi Donata 5 , Cerottini ean-Charles5 , Jongeneel 
Victor C.2 , Speiser Daniel5 , Lévy Frédéric5 , Romero Pedro5 
1: Ludwig Institute for Cancer Research, Lausanne Branch and NCCR molecular oncology, National 
Center for Competence in Research 
2: Ludwig Institute for Cancer Research, Office of Information Technology 
3: Institute of Biochemistry, University of Lausanne 
4: Institute of Pathology, CHUV, Lausanne 
5: Ludwig Institute for Cancer Research, Lausanne Branch 
 
Of all skin disorders, malignant melanoma has the highest mortality rate (10–15%), 
and accounts for 1–2% of all cancer-related deaths in Caucasians. In view of the 
aggressive growth of invasive malignant melanoma, early diagnosis and treatment 
are very important. Surgery remains the therapy of choice for primary lesions. 
However, despite many patients having complete macroscopic clearance of their 
disease by resection, several of these patients relapse, presumably because of 
disseminated micrometastases present at the time of surgery. Adjuvant and 
therapeutic immunotherapy, that is, vaccination with immunogenic peptide tumor 
antigens, would therefore provide an additional option to eradicate macrometastasis 
and micrometastases before they become refractory to therapy. 
 
The melanocyte differentiation antigen Melan-A/MART-1 is a target for anti-
melanoma immunotherapy. An immunogenic peptide restricted by HLA-A*0201 has 
been successfully identified and is already in use in different clinical trials. However, 
no immunogenic peptide has been identified for most of the other HLA-class I 
molecules, a fact that prevents the inclusion of many patients in immunotherapeutic 
vaccination trials. Reverse immunology – the forecast procedure to identify 
immunogenic peptides from the sequence of a gene of interest - could be a 
particularly interesting approach to identify new immunogenic peptides from Melan-A 
or generally from any protein which is known to be immunogenic and would thus 
increase the number of patients eligible for anti-melanoma vaccination. 
 
We dissect here the numerous steps of reverse immunology applied on a splice 
variant of the Melan-A gene. First, we determine the expression level and tissue 
restriction of the splice variant. The next step consists of identifying putative antigenic 
peptides encoded by the transcript of interest. Since it is known that the C-termini of 
antigenic peptides are directly produced by the proteasome, longer precursor and 
overlapping peptides encoded by the target sequence are synthesized chemically 
and digested in vitro with purified proteasome. The resulting fragments are identified 
by mass spectroscopy to detect cleavage sites. Using this information and based on 
the available anchor motifs for defined HLA class I molecules, putative antigenic 
peptides can be then predicted and used to search patients’ peripheral blood 
lymphocytes for the presence of specific CTLs. After a CTL clone has been isolated, 
it is tested for recognition of both peptide-pulsed cells and of autologous tumor cells 
in functional assays of antigen recognition. 
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EXPLORING PROCEDURES FOR THE IDENTIFICATION OF NOVEL 
HUMAN COLON CANCER IMMUNOGENIC TUMOR ANTIGENS BY 
DIRECT IMMUNOLOGY APPROACH 
ALVES Pedro 1 , BRICARD Gabriel 2 , VIATTE Sebastien 1 , BOUZOURENE Hanifa 3 
, MATTER Maurice 4 , RIMOLDI Donata 5 , LEVY Frederic 6 , SPEISER Daniel 1 , 
CEROTTINI Jean-Charles6 , ROMERO Pedro 1 
1: Division of Clinical OncoImmunology, Ludwig Institute for Cancer Research, CHUV, Lausanne; 
NCCR Molecular Oncology 
2: Division of Clinical OncoImmunology, Ludwig Institute for Cancer Research, CHUV, Lausanne 
3: Institute of Pathology, CHUV, Lausanne 
4: Visceral Surgery Department, CHUV, Lausanne 
5: Ludwig Institute for Cancer Research, Lausanne 
6: Ludwig Institute for Cancer Research, Lausanne; NCCR Molecular Oncology 
 
Colon cancer is currently the third cause of cancer related death in developed countries. 
Surgery, radiotherapy and chemotherapy are the classical approaches of medical care 
provided to patients, that, although efficient at the local level, are of limited application to 
advanced stages of disease, when the majority of clinical symptoms start to appear. It is 
therefore necessary to develop other effective therapeutic approaches to slowdown  disease's 
development and establish a life time protective state.  
 
Immunotherapy is conceptually perceived as an example of therapy that may provide 
protection to established and developing tumor stages, particularly by mobilizing adaptive 
immunity. For that purpose the identification of immunogenic tumor antigens is essential for 
the design of therapeutic vaccination. However, in contrast to Melanoma where a large 
number of associated, specific and cancer-testis tumor antigens and related immunogenic 
CD8+T cell epitopes have been identified, in colon cancer their number is very restricted, 
impairing considerably the development of effective vaccinations protocols. 
 
In this study we endeavor to develop laboratory approaches  for the identification of novel 
colon tumor antigens. To develop autologous mixed lymphocyte tumor cell systems,  we have 
successfully obtained several colon cell lines from primary and metastatic colon cancer. Such 
cell lines were used to isolate autologous tumor reactive CTL clones of unknown specificity. 
Such clones are now further studied to identify the immunogenic determinant by molecular 
cloning. 
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ALTERED PEPTIDE LIGANDS PROVIDE IMMUNOGENICITY TO THE 
PEPTIDE 694 OF CARCINOEMBRIONIC ANTIGEN.  
ALVES Pedro 1 , VIATTE Sebastien 1 , FAGERBERG THERES 2 , BRICARD Gabriel 3 
, LEVY Frederic 4 , BOUZOURENE Hanifa 5 , MICHIELIN Olivier2 , SPEISER Daniel 1 
, CEROTTINI Jean-Charles4 , ROMERO Pedro 1 
1: Division of Clinical OncoImmunology, Ludwig Institute for Cancer Research, CHUV, Lausanne; 
NCCR Molecular Oncology 
2: Swiss Institute for Experimental Cancer Research, Swiss Institute for Bioinformatics 
3: Division of Clinical OncoImmunology, Ludwig Institute for Cancer Research, CHUV, Lausanne 
4: Ludwig Institute for Cancer Research, Lausanne; NCCR Molecular Oncology 
5: Institute of Pathology, CHUV, Lausanne 
 
The prevailing view in cancer immunotherapy is to mobilize the adaptive immune system, 
and particularly the MHC class I restricted CD8+ T Lymphocyte arm, against tumors. Such 
therapeutic approach aims to achieve the mobilization of the largest and most efficient CD8+ 
T cell repertoire against tumors. The identification of the peptides which are able to mobilize 
such a repertoire is one of the major goals of tumor immunologists. 
 

Carcinoembrionic antigen (CEA) is commonly overexpressed in human colon cancer. Several 
CD8+ T cell restricted peptides have been already identified and used in colon cancer phase I 
vaccination clinical trials. Nevertheless such peptides were not effective in mobilizing a large 
T cell repertoire, as observed when specific CTL responses were evaluated. 
 
Here we assess the capacity of peptide CEA 694-703 (CEA694) to induce specific CD8+ T 
cell responses from human healthy donors in vitro by measuring the numbers of peptide-
specific T cells by flow cytometry using fluorescent A2/CEA694 peptide multimers. The 
CEA694 was previously described as processed and presented by a particular colon cancer 
cell line, by acid elution of peptides bond to HLA-A*0201. Surprisingly, we found that the 
peptide CEA694 is  binds weakly to HLA-A*0201 molecules and is ineffective at inducing 
specific CD8+ T cell responses.  
 
However, the introduction of particular HLA-A*0201 anchor motifs  in the CEA694 peptide 
sequence, increased the affinity of the peptide for the HLA-A*0201 molecule. Moreover, we 
successfully induced CTLs against the modified peptides. Importantly these CD8+ T cells 
recognized the wild-type CEA694 peptide. These results demonstrate that peptide CEA694 is 
at best weakly immunogenic and this lack of immunogenicity is consequence of its weak 
affinity for HLA-A*0201 rather than to the lack of T cell repertoire. 
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Implementing a network for the sentinel node biopsy in patients with 
breast cancer 
DELALOYE Jean-François 1 , BISCOF DELALOYE Angelika 2 , FICHE Maryse 3 , MONOD 
Jean-François 4 , GRAF Patrick 5 , SCHNEIDER Nicolas 6 , BURGENER Franz 7 , DE 
GRANDI Pierre 1 
1: Département de Gynécologie-Obstétrique, CHUV 
2: Service de Médecine nucléaire, CHUV 
3: Institut Universitaire de Pathologie, CHUV 
4: Ensemble Hospitalier de la Côte, Morges 
5: Hôpital du Chablais, Aigle 
6: Hôpital Régional, Martigny 
7: Hôpital Régional, Sion 
 
Objective : If at least 20-30 sentinel nodes (SN) biopsies followed by a completion axillary 

dissection are required to become familiar with the technique (learning curve), implementing 

a network with a reference physician may facilitate the feasability of incorporating SN biopsy 

in regional hospitals.  

Methods : Between May 1999 and November 2004, 500 patients with T0-T2 [<3 cm]N0 

breast cancer underwent preoperative lymphatic mapping with 99m-Technetium and  blue 

dye. Injections were subdermal and peritumoral. Then SN biopsy was carried out. Completion 

axillary dissection was carried out when the SN was positive. SN were fixed in neutral 

buffered formaldehyde, then cut into 0.2 cm, and embedded in a paraffin block. Multiple 

sections were prepared from each block. A set of three 4 µm thick sections was cut every 250 

µm. One section was stained  by hematoxilin-eosin. When negative, then 

immunohistochemistry was performed, using the cytokeratin C-11 antibody.  

Results : 132 of 500 patients (26%) underwent SN biopsy in regional hospitals. The overall 

preoperative SN detection rate was 99% (495 of 500 patients). The overall intraoperative SN 

identification was 98% (490 of 500 patients). SN were positive in 130 patients (26%). 

Metastases, micrometastases, and isolated tumor cells were diagnosed in respectively 63 

patients (13 %), 55 patients (11%), and 12 patients (2%). Two false-negative findings were 

reported (0.4%). 

Conclusion : Implementing a network may facilitate the discovery of  SN in general practice, 

and may obviate the need for completion axillary dissection during the learning curve.  
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Adverse Events due to Amphotericin B Deoxycholate (AmB) are 
Associated with Unfavorable Clinical Response and Increased 
Hospital Resource Utilization in Neutropenic Cancer Patients 
Marchetti O1, Lapointe AK1, Calandra T1, Rives VP2, Arduino JM2, Gerth WC2, 
1 Infectious Diseases Service – Centre Hospitalier Universitaire Vaudois – Lausanne, Switzerland; 2 

Merck & Co., Inc. Whitehouse Station, NJ, USA 
 
Background: AmB is a standard therapy for systemic mycoses. AmB is associated with 
significant adverse events (AEs) including nephrotoxicity (NT). Objectives were to identify the 
incidence of AmB related AEs, and assess their association with clinical response and hospital 
resource utilization. 
 
Methods: A retrospective chart review was undertaken in an academic center on hospitalized 
adult neutropenic cancer patients receiving AmB. Patient characteristics, antifungal treatment 
(AFT), AEs attributable to AmB, clinical response and hospital length of stay (HLOS) were 
abstracted. NT was defined by a 50% increase in baseline serum creatinine. Success was 
defined as complete or partial clinical response to the AFT. Statistical significance was 
determined using categorical and regression analyses. 
 
Results: Data from 99 adult patients were abstracted (91% leukemia; 85% empiric AFT vs. 
15% proven fungal infection). Average course of AmB was 15.3 ± 10.9 days (range 5 - 61 
days) for an average cumulative dose of 890.8 ± 658.3 mg (range 240 - 4,240 mg). Success of 
the AFT was 72% and overall mortality 7%. 97 (98%) patients had a record of at least one AE 
attributable to AmB. 23%, 40%, 34% of patients had 1, 2, or ≥ 3 AEs respectively. Most 
frequent AEs were hypokalemia (70%), chills (60%), and NT (55%). The duration of AmB 
treatment was a significant predictor of NT (OR = 1.69, 95%CI: 1.08 – 2.66 for a 10-day 
exposure to AmB). No difference was found in the proportions of NT- and non-NT-patients 
receiving other nephrotoxic medication (53% vs. 61%; p = 0.48). Reasons for stopping AmB 
were end of treatment (70%), AEs (24%) and lack of response (6%). Success rate was 
decreasing with increase in number of AEs (88%, 68%, and 65% for 0-1, 2, or ≥ 3 AEs 
respectively, p = 0.04). Patients with increasing number of AEs switched significantly more to 
lipid formulations of amphotericin B (8%, 10%, and 24% for 0-1, 2, or ≥ 3 AEs respectively, 
p = 0.05) and had significantly longer HLOS (23, 32 and 36 days for 0-1, 2, or ≥ 3 AEs 
respectively, p=0.02). 
 
Conclusion: In this single-center study in neutropenic cancer patients, AmB related AEs 
occurred frequently and were associated with unfavorable clinical response and increased 
hospital resource utilization. 
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Etude prospective de la fonction salivaire chez des patients traités par 
la radiotherapie pour des carcinomes epidermoides de l’oropharynx 
Peter Möller, DDS, Michel Perrier, DDS, MS, Mahmut Ozsahin, MD, PhD, and 
Philippe Monnier, MD, Lausanne, Switzerland 
Introduction : 
Le traitement du cancer avancé de la tête et du cou nécessite souvent une approche 
multidisciplinaire associant la chirurgie, la radiothérapie et la chimiothérapie. Chacun de ces 
traitements présente des avantages, des limites et des inconvénients. En raison de la localisation de la 
tumeur primaire et/ou des métastases ganglionnaires, les glandes salivaires majeures sont 
fréquemment touchées par les traitements oncologiques. La salive joue un rôle déterminant dans la 
cavité buccale car elle lubrifie les tissus et facilite à la fois la déglutition et l’élocution. Son contenu en 
électrolytes et en protéines, dont certaines possèdent un effet antibactérien, protège les dents de la 
déminéralisation par l’acidité. Une fonction normale, liée autant à la quantité qu’à la qualité de la 
salive, reste indispensable pour le maintien d’une bonne santé buccale.  
Objectif : 
L’objectif de cette étude prospective a été de déterminer, dans un groupe homogène de patients, 
l’influence d’un traitement de radiothérapie sur divers paramètres salivaires comme la sécrétion, le pH 
et l’effet tampon, avant, pendant et jusqu’à un an après la fin du traitement. L’étude a aussi examiné le 
comportement de ces paramètres salivaires après une intervention chirurgicale seule au niveau de la 
tête et du cou, avec ou sans exérèse d’une glande sous-maxillaire. 
Matériel et méthode : 
L’étude s’est basée sur 54 patients (45 hommes et 9 femmes) atteints d’un carcinome épidermoïde 
avancé avec une localisation oro-pharyngée confirmée (n = 50) ou soupçonnée (n = 4), adressés et 
investigués dans le Centre Hospitalier Universitaire Vaudois de Lausanne, Suisse. Tous ces patients 
furent traités par radiothérapie seule ou en combinaison avec une chirurgie et/ou une chimiothérapie. 
Trente-neuf des 54 patients parvinrent à la fin de cette étude qui s’est étendue jusqu’à 12 mois au-delà 
de la radiothérapie. 
Résultats : 
La chirurgie de la tête et cou, en particulier après ablation de la glande sous-maxillaire, a révélé un 
effet négatif sur la sécrétion salivaire. Elle n’influence en revanche ni le pH, ni l’effet tampon de la 
salive. Cependant, l’effet sur la sécrétion salivaire lié à la chirurgie est progressivement masqué par 
l’effet de la radiothérapie et n’est plus identifiable après 3-6 mois. 
Dès le début de la radiothérapie, la sécrétion salivaire chût très manifestement pour diminuer 
progresivement jusqu'à 1/3 de sa capacité à la fin du traitement actinique. Une année après la fin de 
cette radiothérapie, la dysfonction salivaire est caractérisée par une diminution moyenne de la 
sécrétion salivaire, de 93 % (p < 0,0001) pour la salive au repos et de 95 % (p < 0.0001) pour  la salive 
stimulée, par rapport aux valeurs pré-thérapeutiques. Le pH salivaire ainsi que l’effet tampon furent 
également influencés par le traitement actinique. L’effet tampon a présenté une diminution à 67 % à 
une année post-traitement en comparaison de sa valeur pré-thérapeutique. Le pH de la salive stimulée 
présente une légère, mais significative, diminution par rapport à sa valeur antérieure à la radiothérapie. 
 
Conclusion : 
En conclusion, la chirurgie des cancers de l’oropharynx précédant une radiothérapie a une influence 
négative sur la sécrétion salivaire sans aggraver l’hyposialie consécutive aux radiations ionisantes. 
Cette étude confirme qu’un traitement oncologique comprenant une irradiation totale des glandes 
salivaires majeures chez des patients atteints d’un carcinome épidermoïde avancé de la région oro-
pharyngée, induit une perte sévère et à long terme de la sécrétion salivaire avec une altération du pH et 
de l’effet tampon. 
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Enzymatic profiling of human kallikrein 14 using phage display 
substrate technology. 
Felber L1, Borgono C3,4, Cloutier SM1,2, Kishi T3,4, Kündig C2, Chagas JR5, Diamandis 
EP3,4, Jichlinski P1, Gygi CM1, Leisinger HJ1 and D. Deperthes1,2. 
1. Urology Research Unit, Biopôle, Department of Urology, CHUV, Epalinges, Switzerland. 
2. Med Discovery S.A., Biopole, Epalinges, Switzerland. 
3. Department of Pathology and Laboratory Medecine, Mount Sinai Hospital, Toronto, Canada. 
4. Department of Pathology and Laboratory Medecine and Pathobiology, University of Toronto, 
Toronto, Canada. 
5. Centro Interdisciplinar de Investigacao Bioquimica, Universidade de Mogi das Cruzes, Brazil 
 
The human KLK14 gene is one of the newly identified serine protease genes belonging to the human 
kallikrein family which contains 15 members. KLK14, like all other members of the human kallikrein 

family, is predicted to encode for a secreted serine protease which was already found in various 
biological fluids. This new kallikrein is mainly expressed in prostate and endocrine tissues but its 
function is still unknown. Recent studies have demonstrated that KLK14 gene expression is up-
regulated in prostate and breast cancer tissues, and that higher expression levels correlate with more 
aggressive tumors. In this work, we used phage display substrate technology to study the substrate 
specificity of hK14. A phage-displayed random pentapeptide library with exhaustive diversity was 
screened with purified recombinant hK14. Highly specific and sensitive substrates were selected from 
the library. SwissProt database search with selected sequences identified 6 potential human protein 
substrates for hK14. Two of them, laminin α-5 and collagen IV which are major components of the 
extracellular matrix, have been demonstrated to be hydrolyzed efficiently by hK14. 
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Human kallikrein 2 (hK2) inhibitors suppress tumor growth of prostate 
cancer xenografts in nude mice. 
Sylvain M. Cloutier1,2 and Christoph Kündig1,2, Steve Aellen3, Emrush Bytyqi1,2, Loyse 
M. Felber2, Omar M. Fattah2, Vincent Brossard1, Jair Ribeiro Chagas4, Christian M. 
Gygi1, Patrice Jichlinski1, Hans-Jürg Leisinger1, Eleftherios P. Diamandis5 and David 
Deperthes1,2

1. Urology Research Unit, Biopôle, Department of Urology, CHUV, Epalinges, Switzerland. 
2. Med Discovery S.A., Biopole, Epalinges, Switzerland. 
3. Depar7ment of Visceral Surgery, University Hospital, Lausanne, Switzerland. 
4. Centro Interdisciplinar de Investigacao Bioquimica, Universidade de Mogi das Cruzes, Brazil 
5. Department of Pathology and Laboratory Medecine and Pathobiology, University of Toronto, 
Toronto, Canada. 
 
Proteases are known to play an important role in the malignant behaviour of cancer cells, including 
rapid tumor growth, invasion and metastasis. The imbalance between proteases and their natural 
inhibitors is generally thought to create a favourable tissue environment for carcinogens and tumour 
progression. Human glandular kallikrein 2 (hK2) is a trypsin-like serine protease expressed 
predominantly in the prostate epithelium and its overexpression has been documented in prostate 
cancer. In vitro studies strongly suggest an involvement of hK2 in several proteolytic cascades that 
play a pivotal role in cancer progression. Recently, we reported the development of an hK2-specific 
α1-antichymotrypsin variant (ACT6.7) with high potency and specificity against hK2 enzymatic activity. 
To evaluate the role of hK2 in prostate cancer and potential anticancer effect of hK2 inhibitor, we 
developed a xenograft mouse model grafted with human prostate tumor cells DU-145 expressing 
enzymatically active hK2. The comparison with wild type DU-145 showed that hK2 expression clearly 
induces tumor implantation and growth in nude mice model. Subcutaneous injections of ACT6.7 caused 
a dose-dependent suppression of tumor growth. At the highest tested dose of 5 mg/kg injected every 
two days, tumor growth slowed by over 86% compared to mice treated with vehicle alone. A much 
weaker reduction in tumor growth was also observed after treating animals with recombinant wild type 
α1-antichymotrypsin, which is a natural inhibitor of hK2.  
These results strongly support the hypothesis of an involvement of hK2 in prostate cancer progression 
and suggest that hK2 is a promising potential drug target.  
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Development of a new 3-D human in vitro model mimicking tumor-
normal cell interactions in photodynamic applications for bladder 
cancer. Cloutier SM1,, Lange N2, Deperthes D1 Kucera P3, Danielsson C4, Frey P4, 
Leisinger HJ1, and P Jichlinski1.  
1. Urology Research Unit, Biopôle, Department of Urology, CHUV, Epalinges, Switzerland. 
2. School of Pharmacy, University of Lausanne, Lausanne, Switzerland. 
3. Institute of Physiology, University of Lausanne, Lausanne, Switzerland  
4. Pediatric Urology Research Laboratory, CHUV, Lausanne, Switzerland 
 

Cell cultures bring important clues, but the biological and physiopathological consequences 
of a possible photodynamic action on the human normal bladder urothelium are rarely 
studied in an in vitro model. For this purpose, a 3-D human in vitro experimental model was 
developed using a cultured human urothelial sheet, on which cultured malignant urothelial 
cells are seeded.  

We used a stratified urothelium consisting of 4 cell layers formed by small and uniform cells 
[Sugasi et al., J Urol, 2000, Vol 264, pp.951]. In order to visualize the malignant cells seeded 
onto the normal urothelium, we transfected two tumour cell lines, T24 and UM-UC-3, with the 
green fluorescent protein (GFP), which has a emission spectra different from PPIX. Following 
the experimental setup to seed tumour cells on human cultured urothelial sheets, the 
coculture is incubated with hexylester of ALA (HAL). The protoporphyrin IX (PPIX) production 
is determined by fluorescence microscopy. Both cells, T24 tumor and normal urothelium 
cells, showed PPIX production, but at different levels. Using a software, we evaluated that 
tumor cells produced between 3 to 6 time more of PpIX than normal urothelium cells. A long 
incubation time (4 hours) with HAL increased the ratio between tumor and normal cells. 
These preliminary data clearly demonstrate that we successfully established a new 3-D 
human in vitro model mimicking tumour-normal cells interactions in bladder cancer that could 
be used in photodynamic studies.  
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Peptabody-EGF: a novel apoptosis inducer targeting ErbB1 receptor 
overexpressing cancer cells. 
Fattah OM1, Cloutier SM1,2, Kündig C1,2, Felber LM1, Gygi CM1, Jichlinski P1, 
Leisinger HJ1, Gauthier ER3,  Mach JP4 and Deperthes D1,2

1. Urology Research Unit, Department of Urology, CHUV, Epalinges, Switzerland 
2. Med Discovery SA, Epalinges, Switzerlan 
3. Cellular Biochemistry Research Laboratory, Department of Chemistry-Biochemistry, Laurentian 
University, Sudbury, Ontario, Canada 
4. Institute of Biochemistry, University of Lausanne, Epalinges, Switzerland. 
 
The epidermal growth factor receptor (EGFR) is commonly overexpressed in a number of 
epithelial malignancies and its upregulation is often associated with an aggressive phenotype 
of the tumor. Thus, targeting of EGFR represents a very promising challenge in oncology and 
antibodies raised against this receptor have been investigated as potential anti-tumor agents.  
We report here the development of a novel, alternative high affinity molecule directed against 
EGFR. This multimeric protein complex, named peptabody-EGF (p-EGF) contains five 
human EGF ligand domains, which confer specific binding towards the extracellular portion 
of EGFR. Whereas receptor binding of the p-EGF had a strong antiproliferative effect on 
different cancer cell lines overexpressing EGFR, cells expressing constitutive levels of the 
target receptor were barely affected. P-EGF treated cancer cells exhibited typical 
characteristics of apoptosis, which was found to be induced within 30 minutes after addition 
of the p-EGF.  
In vitro experiments on EGFR overexpressing cancer cell lines demonstrated a significantly 
higher binding activity for p-EGF compared to the therapeutic monoclonal EGFR antibody 
Mab-425 and the antitumor action provoked by p-EGF was greatly superior to the antibody 
mediated effect. These findings suggest a potential application of this high affinity molecule 
as a novel tool for anti-EGFR therapy. 
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Peptabody-EGF induces cell death in the prostate cancer cell lines 
PC-3, LNCaP and DU-145 by targeting of the epidermal growth factor 
receptor EGFR 
Omar M. Fattah 1, Sylvain M. Cloutier 1,2, Samuel Rotman 3, Loyse M. Felber 1, 
Christian M. Gygi 1, Patrice Jichlinski 1, Hans-Jürg Leisinger 1 , Jean Pierre Mach 4, 
George N. Thalmann 5, David Deperthes 1,2 and Christoph Kündig 1,2* 
1. Urology Research Unit, Department of Urology, CHUV, Epalinges, Switzerland 
2. Med Discovery SA, Epalinges, Switzerland 
3. Institut Universitaire de Pathologie, University of Lausanne, Lausanne, Switzerland, d 

4. Biochemistry Institute, University of Lausanne, Epalinges, Switzerland  
5. Urology Research Laboratory, Department of Urology, University of Bern, Bern, Switzerland . 
 
 
The epidermal growth factor receptor (EGFR) is overexpressed in a number of epithelial malignancies. 
Upregulation of the receptor is often associated with an aggressive phenotype and advanced stage of 
tumor. Different approaches to target EGFR have been described and antibodies against this receptor 
or drugs inhibiting its protein kinase activity are intensively investigated as potential anti-tumor agents.  

In immunohistochemical analysis of a tissue micro-array of 224 clinical prostate cancer samples, 49% 
tested EGFR positive and 14% of the tissue samples demonstrated moderate or high staining intensity. 
This finding supports the hypothesis that targeting of the receptor molecule could represent a promising 
concept in treating prostate cancer.  

We recently reported the development of a novel type of high affinity molecule directed against EGF 
receptor named peptabody-EGF (Fattah et al, submitted). This pentameric protein complex contains five 
human EGF ligand domains, which confer specific binding towards the extracellular portion of EGF 
receptors. Receptor binding of peptabody-EGF (p-EGF) induced apoptosis on different cancer cell lines 
overexpressing EGFR leaving cells expressing constitutive levels of the receptor barely affected. 
Application of p-EGF on in vitro cultures of the prostate cancer cell lines DU-145, LNCaP and PC-3 
demonstrated a direct, dose-dependent binding the peptabody molecule. Its binding efficiency 
correlated with binding observed with the monoclonal EGFR antibody Mab-425. Competition 
experiments affirmed the EGFR specificity of p-EGF.  

Peptabody-EGF induced apoptotic cell death in DU-145, LNCaP and PC-3 cell lines. 
Nanomolar concentrations of p-EGF were sufficient to kill the prostate cancer cell lines in a 
dose and time dependent manner. These findings endorse further development of this high 
affinity molecule as potential novel tool for anti EGF receptor therapy of prostate cancer.  
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Fluorescent protein substrates containing reactive serpin loop 
sequences allow the identification of potential natural inhibitors for 
proteases 
Kishi T1,2, Kündig C1,2, Felber LM1, Cloutier SM1,2, Fattah OM1, Gygi CM1, Jichlinski 
P1, Leisinger HJ1 and Deperthes D1,2

1. Urology Research Unit, Department of Urology, CHUV, Epalinges, Switzerland 
2. Med Discovery SA, Epalinges, Switzerland 
 
Characterization of a protease involves identification of target peptide sequences, measurement of 
activities toward these sequences and determination of kinetic parameters. We recently developed a 
biological protease substrate system based on fluorescent protein pairs. This FRET system consists of 
cyan and yellow fluorescent proteins, which are fused by a peptide linker serving as protease 
substrate. Cleavage of this linker region provokes changes in fluorescence resonance energy transfer 
(FRET) between the two fluorophores and allows characterization of the protease reaction. 
We report here the development of a set of twelve fluorescent protein pairs containing as cleavable 
linker various peptide sequences corresponding to protease cleavage sites found within the reactive 
serpin loop (RSL) of natural serpin protease inhibitor proteins. We demonstrate the utility of these 
substrates to identify putative native inhibitors, characterize substrate specificity and cleavage sites 
within the substrates.  
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Procédures thérapeutiques-THE-000 

 

Are MDR1 genotypes (3435C>T and 2677G>T) associated with total plasma 
and intracellular disposition of efavirenz (EFV) and nelfinavir (NFV)? 

Colombo Sara 1 , Buclin Thierry 1 , Lee Belle L. 2 , Decosterd Laurent A. 1 , Telenti Amalio 3 
1: Pharmacologie Clinique CHUV 

2: Inselspital 

3: Microbiologie CHUV 

 
 

Background: P-glycoprotein (P-gp), encoded by MDR1, is known for single nucleotide polymorphisms which may 

influence the disposition of antiretroviral drugs, not only at the intestinal barrier but also on the lymphocyte (major site of 

HIV replication). Altered intracellular concentrations related to P-gp variability may favour the development of sanctuary 

sites and viral resistance. The aim of this exploratory study was to evaluate the functional relevance of the MDR1 

polymorphisms 3435C>T (exon26) and 2677G>T (exon21) on NFV and EFV total plasma concentration and intracellular 

accumulation. 

 

Methods: The 3435C>T and 2677G>T genotyping was performed by PCR-TaqMan in 292 HIV patients under regular 

NFV or EFV. Plasma samples were analysed by HPLC-UV. Peripheral blood mononuclear cells (PBMCs) determinations 

were performed in a subset of 88 patients by LC-MS/MS. The cell-associated accumulation was expressed in nanogram 

per million of cells (Coulter® numeration). Plasma concentrations measured at random time were used to calculate 

individual drug exposure (AUC) through Bayesian derivation based on previous population pharmacokinetic studies 

(NONMEM). The influence of genotypes on plasma and PBMCs accumulation was assessed by Kruskal-Wallis and 

Wilcoxon tests. 

 

Results: Comparing total plasma concentrations and MDR1 genotypes, we found a trend for an effect of 3435C>T on 

NFV disposition (CCvsTT p=0.12), with CC homozygous presenting 30% lower plasma AUC. No other statistical 

difference was found either for 2677G>T genotype or the 3435C>T-2677G>T haplotype. EFV plasma concentrations were 

not correlated with the MDR genotypes/haplotype.  

In 3435TT and 2677TT patients, median NFV intracellular accumulation was 2.2 and 2 times higher respectively, 

compared to wild-type patients (CCvsTT p=0.008, GGvsTT p=0.05). But the cellular/plasma concentration ratio was not 

influenced by MDR1 genotype. The intracellular accumulation of EFV was not correlated with the genotypes. 

 

Conclusions: This study demonstrates an effect of genotype 3435C>T on the pharmacokinetics of oral NFV, with 3435TT 

patients showing higher plasma exposure and intracellular amounts. This is in accordance with NFV being P-gp substrate, 

and lower P-gp expression described for 3435TT. 3434C>T affects intracellular NFV amounts in cascade, at both 

intestinal and cell barriers. EFV is not P-gp substrate, and shows no dependence of plasma exposure and intracellular 

amounts towards MDR genotype.  
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Differences in intracellular-plasma concentration ratio and intracellular 
accumulation between PIs and NNRTIs 

Colombo Sara 1 , Telenti Amalio 2 , Guignard Nicole 1 , Buclin Thierry 1 , Lee Belle L. 3 , 

Decosterd Laurent A. 1 
1: Pharmacologie Clinique CHUV 

2: Microbiologie CHUV 

3: Inselspital 

 

 

Background: Clinical studies have related plasma antiretroviral concentrations with clinical outcomes. Marked inter-

individual variations exist in plasma concentration of PIs and NNRTIs, highlighting a role of therapeutic drug monitoring 

(TDM). As the PIs and NNRTIs targets are within HIV infected cells, it is important to assess intracellular amounts and 

their correlation with plasma concentrations.  

The traditional method to monitoring patients uses total plasmatic measurements. Accounting for intracellular/plasma 

variability may provide opportunity to improve the clinical impact of TDM. 

 

Methods: Peripheral blood mononuclear cells (PBMCs) and plasma were sampled from HIV infected patients (n=140 and 

n=543 respectively). Plasma concentrations were analysed by HPLC-UV technique and intracellular determination were 

performed by LC-MS/MS after methanolic PBMCs extraction. Cell-associated drug concentrations were calculated 

assuming a 0.4-picoliter PBMC volume. 

 

Results: Representing graphically the LOG transform of intracellular concentrations versus the total plasma 

concentrations, we found a strong correlation for NFV, (slope=0.93, r=0.85, p<0.0001) and SQV (slope=0.76, r=0.80, 

p=0.0002), suggesting that plasma levels are a good indicator of cell-associated drug concentration. The correlation was 

intermediate for IDV, RTV, LPV, APV and poor for EFV and NVP. The rank order observed in vivo for intracellular/plasma 

ratios was SQV>NFV=IDV>RTV>LPV>APV for the PIs and EFV>NVP for the NNRTIs.  

 

Conclusions. As intracellular concentration measurement presents practical difficulties, when plasma  concentrations 

correlate well (NFV and SQV), traditional TDM might be appropriate for the clinical following of patients. For drugs like 

EFV and NVP, as the total plasma concentrations poorly reflect intracellular amounts, there might be room for TDM 

improvement using either direct intracellular determinations or indirect corrections of plasma concentrations, possibly 

based on predictive factors (genotypes of transporters or binding proteins), which remain to be developed. 
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Rapid High-Performance Liquid Chromatography (HPLC) and Bioassay with 
Extended Analytical Range for Measured of Voriconazole (VRC) Blood 
Levels. 
Pascual Andres 1 , Calandra Thierry 1 , Sanglard Dominique 2 , Bolay Saskia 1 , Nieth 

Valerie2 , Decosterd Laurent 3 , Bille Jacques2 , Marchetti Oscar 1 
1: MIN 

2: IMU 

3: PCL 

Background: VRC is a new antifungal agent active against Candida, Aspergillus, and emerging fungi. Inter-

individual variability in VRC pharmacokinetics may result in over or under-dosing, that might be an issue in 

patients with life-threatening infections or risk of toxicity. Available HPLC and bioassay methods are time-

demanding (extraction >4 h, run time >20 min) and have narrow analytical range (0.6-5 mg/L). Objective: To 

develop a rapid HPLC method and a bioassay with an extended analytical range. Methods: HPLC: VRC 

extraction from plasma after acetonitrile precipitation (60 min), reverse phase separation with UV detection at 

255 nm (12 min). Bioassay: C. albicans mutant DSY2621 (∆cdr1, ∆cdr2, ∆flu, ∆mdr1, ∆cna), MIC VRC 0.008 

mg/L. VRC standards (0.2 to 25 mg/L), VRC quality controls (0.25, 1, 4 and 16 mg/L): validation according to 

international guidelines (Shah et al, 2000). Accuracy: measured/nominal value x 100. Precision: SD/mean of 

measured values x 100. Results: Reproducible standard curves were obtained with both methods (r ≥ 0.99). 

Mean VRC recovery from plasma vs water was 102.5% ± 5.9 for HPLC and 99.1% ± 0.5 for bioassay. VRC 

was stable (+/- 10% of nominal value) at 4 and 21°C during 7 d, at -80°C during 4 months, and after 4 freeze-

thaw cycles. Intra and inter run validations with quality controls (mean % values ± SD) 

  Intrarun Interrun 

Accuracy HPLC 

Bioassay 

93.7 ± 5.0 

94.9 ± 6.1 

96.5 ± 2.4 

94.7 ± 3.3 

Precision HPLC 

Bioassay 

5.2 ± 1.5 

6.5 ± 2.5 

5.4 ± 0.9 

4.0 ± 1.6 

Comparison of VRC levels measured by HPLC and by bioassay in 58 clinical samples showed high 

correlation (r=0.97, p<0.001). Conclusions: A rapid HPLC and a bioassay with an extended analytical range 

with high accuracy and precision have been developed that may offer new analytical tools for monitoring of 

voriconazole therapy. 
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CHARACTERIZATION OF FETAL SKELETAL MUSCLE FOR TISSUE 
ENGINEERING 

Hirt-Burri Nathalie 1 , de Buys Roessingh Anthony 1 , Scaletta Corinne 2 , Hohlfeld Patrick2 , 

Hohlfeld Judith 1 , Applegate Lee2 

1: Chir.pédiatrique 

2: Gynéco-obstétrique 

 

Tissue engineering to replace diseased tissues with living substitues has been attracting 

significant interest in the area of medical technology. There are several approaches to 

tissue engineering including the use of cells, scaffolds or a combination of the two. Adult 

muscle cells have been used for cellular therapy in conditions such as Duchenne dystrophy 

and infarctus.  In these therapies, the human cells were injected directly into the affected 

muscle of the patients. Encouraging results have been seen even  though over 90% of the 

injected cells die (Skuk and Tremblay, 2000). Muscle cells originating from fetal tissue have 

the advantage that they are less differenciated, possess a vast capacity for multiplication 

and due to their immaturity can more easily pass the immunological incompatibility seen 

with adult cells. By associating fetal muscle cells with a biodegradable scaffold, it is 

possible to obtain a cellular tissue where the cells are protected/resistant and that could 

easily be transplanted for tissue repair. We have seen that fetal muscle cells can be 

isolated and grown in pure populations. They have very high dividing potential when 

compared to cells of patients of 13 and 30 years. In addition, fetal muscle cells grow 

extremely well in association with a biodegradable collagen scaffold which results in the 

creation of a 3-D tissue which is easily manipulated. 
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Efficient lentiviral-mediated transgenesis using zona pellucida 
microdrilling with an infrared diode laser beam 

Lepore Mario 1 , Bemelmans Aleix 2 , Tasinato Andrea 3 , Azeredo da Silveira 

Samareh 4 , Schimming Thomas 5 , Rink Klaus5 , Aebischer Patrick4 , Zufferey 

Romain4 , Arsenijevic Yvan 2 , Schorderet Daniel3 , Pedrazzini Thierry 1 
1: Département de médicine, CHUV, Lausanne 

2: Unité d'Oculogénétique, Hôpital Ophtalmique Jules Gonin, Lausanne 

3: Laboratoire d'oculogénétique, IRO, Sion 

4: Laboratoire d'étude de la neurodégénerescence, EPFL, Lausanne 

5: OCTAX Microsciences, D-Herborn 

 

Lentiviral vectors are highly efficient vehicles for delivering foreign genes into fertilized oocytes to 

generate transgenic animals. The major obstacle to viral infection of mammalian zygotes is the zona 

pellucida, which is impermeable to viruses. In the generation of transgenic animals, this problem was 

overcome either by zona pellucida denudation or by microinjection of the lentiviral vector in the 

perivitelline space. However, aggregation of the embryos after denudation is a major problem, and 

microinjection is more demanding in terms of time and technical skills. In the present study, we have 

developed an alternative method to expose the cell membrane. Fertilized eggs were subjected to a 

diode laser beam with a wavelength of 1.48 µm using an Octax Laser Shot™ system mounted on a 

light microscope. The laser beam was directed tangentially against the zona pellucida creating by 

thermolysis a hole of a few microns, through of which the vector can diffuse. A computerized-

electronic microscope stage allowed precise moving of the eggs into the path of the laser beam. The 

zygotes were subsequently incubated with the lentiviral vector suspension for 4 hours, washed, and 

transferred into pseudopregnant mice. Direct comparison indicated that the efficiency was comparable 

to that observed in a similar experiment but performed using perivitelline microinjection. Specifically, 

we obtained approximately 50% of transgenesis among the living progeny. Nevertheless, we also 

demonstrated that the efficacy of transgenesis using lentiviral vectors depends largely on the absence 

of toxicity of the viral preparation. This work validates a new and simple method to deliver lentiviral 

vectors to fertilized mammalian oocytes. 
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Morphological scoring of human pronuclear zygotes as a single 
prognostic tool for embryo implantation 
Urner Françoise 1 , Senn Alfred 1 , Chanson Alain 1 , Primi Marie-Pierre 1 , Wirthner 
Daniel 1 , Germond Marc 1 
1: CHUV, Dpt Gynéco-Obst, Unité de Médecine de la Reproduction 
 
 
Introduction: As embryo selection is not allowed in Switzerland, there is a need for a single early 

scoring system to select pronuclear zygotes for fresh transfer and cryopreservation in order to 

maximize the cumulated pregnancy rate per oocyte recovery and reduce multiple pregnancies.  

Materials and methods: Pronuclear zygotes allocated for fresh (n=613) or cryo-transfers (n=617) 

were analysed 16-18h post-insemination or just after thawing, respectively. Scores 1, 2 or 3 were 

assigned to each of the following parameters: (1) PN proximity, (2) PN orientation, (3) PN centring, (4) 

nucleolei number (5) nucleolei polarisation, (6) cytoplasmic halo. For each zygote, the individual 

scores were added to obtain a Cumulated Pronuclear zygote Score (CPNS) ranging from 6 to 18. 

Results: CPNS was positively associated with embryo implantation for both fresh and frozen zygotes. 

The implantation rate was ≤ 10% when the CPNS of  the embryos transferred was ≤ 13 and increased 

to 20-25 % when CPNS ≥ 15. For fresh and frozen zygotes, nucleolei patterns and cytoplasmic halo 

appeared as the most relevant parameters of the CPNS, while PN position was specifically important 

for frozen zygotes. Cryopreservation induced changes in pronuclei position, nucleolei dispersion and 

cytoplasmic halo, resulting in significant lower individual scores and lower CPNS compared to fresh 

zygotes. In transfers in which all the transferred embryos implanted,  frozen zygotes presented lower 

scores for halo and nucleolei  patterns compared to fresh zygotes. 

Conclusions: Morphological scoring of pronuclear zygotes represents a single measure for prediction 

of  implantation of  both fresh and frozen zygotes. It may be used to select zygotes for fresh transfer 

and cryopreservation, respectively  In addition, it may be useful for evaluation of  freezing damage to 

pronuclear zygotes.  
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Caspofungin (CSP) Bioassay Using the Hypersusceptible C. albicans 
Cell Wall Sensor Mutant ∆mid2. 
Pascual Andres 1 , Sanglard Dominique 2 , Bille Jacques 2 , Calandra Thierry 1 , 
Marchetti Oscar 1 
1: CHUV 
2: IMU 
 
Background. CSP is the first member of a new class of antifungal agents, the echinocandins, 
approved for clinical use in patients with candidiasis and aspergillosis. Pharmacokinetics of CSP may 
be altered in critically ill patients with severe invasive mycoses. Blood levels measurement may 
therefore help to monitor antifungal therapy. Available HPLC and LC-MS methods for measurement of 
CSP blood levels are labor-intensive and need sophisticated equipments. A bioassay would be a 
useful alternative.  

Objective.  To develop a bioassay for measurement of CSP blood levels using the hypersusceptible 
C. albicans cell wall sensor mutant ∆mid2. 

Methods. The C. albicans mutant ∆mid2 (MIC for CSP: 0.008 mg/L) was constructed by targeted 
deletion of the gene encoding for a cell wall sensor putatively involved in the maintenance of cell wall 
integrity. The bioassay was validated according to international guidelines (Shah et al, 2000; FDA, 
2001). Standard curve included 8 CSP concentrations over the range 0.4 to 25 mg/L. Four quality 
controls were used (0.5, 2, 8, 16 mg/L) to study: i) stability of CSP concentrations over time at different 
pre-analytical storage conditions, ii) accuracy (measured/nominal value x 100, validation range 85-
115%), iii) precision (coefficient of variation: SD/mean of measured values x 100, validation range 
15%). The validation procedure included 6 intra-run and 6 inter-run measurements. 

Results. The limit of detection and quantification was 0.2 and 0.4 mg/L (corresponding to 5 and 10 ng 
of CSP in a sample volume of 25 µl), respectively. Reproducible standard curves were obtained over 
the clinically relevant concentration range (0.4 to 25 mg/L) (r ≥ 0.99). Analytical time was 16 h. CSP 
concentrations with a deviation from nominal values < 15% were measured: i) over 4 days in plasma, 
and 3 days in whole blood, at 4°C, ii) over 3 and 2 days, respectively, at 21°C, iii) over 6 months in 
plasma at – 80°C, iv) after 5 freeze/thaw cycles. Intra- and inter-run validation with the four quality 
controls (mean % values ± SD) were: 

 Intra-run (n=6) Inter-run (n=6) 

Accuracy  93.1 ± 1.9 96.0 ± 2.5 

Precision  4.3 ± 1.7 5.8 ± 3.0 

Conclusions. A rapid bioassay for caspofungin with high accuracy and precision was developed 
using the hypersusceptible C. albicans cell wall sensor mutant ∆mid2. This new analytical tool may 
offer an easy to use alternative to sophisticated HPLC/LC-MS methods for monitoring CSP therapy. 
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Ironoxide Nanoparticles for Magnetic Imaging and Drug Delivery to 
Cerebral Endothelial and Microglial Cells 
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Superparamagnetic iron oxide nanoparticles, combined with MRI, can be used to detect leakage of the 
vascular system. For many therapeutic applications, the drug targets are intracellular and drugs must 
be delivered inside cells and must accumulate only in diseased cells. The recent development of a 
large variety of dispersions of superparamagnetic iron oxide nanoparticles has led to a range of new 
biomedical and diagnostic applications, including MRI imaging, but also in cell-targeted drug 
delivery. However, their use in drug delivery and targeting are still in a developmental stage. 
Therefore, we postulated that if we can develop superparamagnetic iron oxide nanoparticles which can 
be derivatized with drugs, and achieve selective intracellular uptake of their cargo by diseased cells, 
we could achieve both detection and treatment of active lesions in neurodegenerative diseases.  

The objectives of our present approach are to develop derivatized superparamagnetic iron oxide 
nanoparticles and to determine the ability of these particles to achieve cell-specific delivery of 
therapeutic drugs to defined brain-derived cells, in particular endothelial and mononuclear cells. Our 
system consists in an ironoxide core (9-10 nm diameter) coated either with polyvinylalcohol (PVA) 
(native nanoparticles) or with PVA which has been functionalized on the hydroxyl groups with either 
amino (amino-PVA), carboxylate (carboxylate-PVA) or thiol (thiol-PVA) groups: 
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Evolving Trends in Acute Rejection and CMV Infection Episodes 
among Kidney Transplant Recipients from 1995 to 2003: a Single-
Center Study 
Fellay Jacques 1 , Pascual Manuel 2 , Venetz Jean-Pierre 2 , Meylan Pascal 3 
1: Service des Maladies Infectieuses, Institut de Microbiologie, Centre de Transplantation 
2: Centre de Transplantation 
3: Service des Maladies Infectieuses, Institut de Microbiologie 
 
Aims: Acute rejection and CMV infection episodes are two important complications in renal 
transplantation. We performed a retrospective study to determine the incidence of both events, 
and their evolution over time with respect to changes in immunosuppressive protocols and 
anti-CMV prophylaxis strategies. 
Methods: All patients who received kidney transplants at our institution from January 1995 to 
November 2003 (with the exception of those who died peri-operatively or did not have a minimal 
follow-up of at least 3 months) were included in the study. Immunosuppressive regimens were as 
follows: from 1995 to 1999 (period I), after various induction regimens, patients received CsA and 
prednisone. From 2000 to march 2003 (period II), basiliximab induction was followed by 
administration of CsA, prednisone +/- mycophenolate mofetil. Since April 2003 (period III), patients 
received basiliximab (or thymoglobuline) for induction, and then tacrolimus, prednisone and 
mycophenolate mofetil. Acute rejection episodes were defined for the purpose of the study by anti-
acute rejection therapy (i.e., ≥3 daily pulses of methylprednisolone or antilymphocyte therapy). Acute 
rejection episodes were diagnosed based on clinical or histological criteria during the first 6 months 
after transplantation. No anti-CMV prophylaxis was prescribed during period I, whereas valaciclovir 
was administered to high risk patients (D+/R-) during period II, and valganciclovir to all D+/R-, 
D+/R+ and D-/R+ combinations during period III. For the monitoring of CMV infection, blood 
cultures (shell vial method) were performed weekly for the first 6 weeks and once every two weeks for 
the next 6 weeks. Weekly cultures for 4 weeks and biweekly cultures for an extra 4 weeks were 
proposed after the treatment of a rejection episode. CMV viremia was defined as a positive culture 
from blood leucocytes, and classified either as CMV infection (in the absence of symptoms) or CMV 
disease. 
Results: 208 patients underwent kidney transplantation, 126 in period I, 64 in period II and 18 in 
period III. CMV serostatus patterns were not significantly different between the 3 periods (D+/R- 17-
24%; D+/R+ 39-50%; D-/R+ 22-35% and D-/R- 11-17%). Acute rejection episodes were treated in 73 
patients (58%), 22 patients (34%) and 1 patient (6%) during period I, II and III, respectively 
(p<0.0001). CMV infection or disease was diagnosed in 82 (65%), 27 (42%) and 3 patients (17%) 
during period I, II and III, respectively (p<0.0001). 
Conclusions: We observed a marked decrease in the frequency of acute rejection episodes in period 
III when newer immunosuppressive combinations were introduced. Importantly, the simultaneous 
implementation of daily valganciclovir prophylaxis decreased incidence of CMV infection despite the 
more potent immunosuppressive therapy used.  
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Mechansims of lung fibrogenesis: anti-apoptotic activity of 
bronchoalveolar lavage fluid from patients with pulmonary fibrosis 
Fellrath Jean-Marc 1 , Fioroni Patricia 1 , Juillerat-Jeanneret Lucienne 2 , Aubert John-
David 3 
1: Service de Pneumologie 
2: Institut de Pathologie 
3: Centre de transplantation d'organes 
 
Lung fibrosis results form an imbalance between growth and apoptosis of lung 
fibroblasts. We hypothesize that epithelial lining fluid from patients with pulmonary 
fibrosis has either lost its natural pro-apoptotic property or gained enhanced growth 
or survival activity for lung fibroblasts. To test this hypothesis we have exposed 
primary cultures of human fibroblasts (n=10) to pools of bronchaolaveolar lavge fluid 
(BALF) harvested in patients with various lung fibrotic conditions, in lung transplant 
recipients and in non smoking controls, and have measured the apoptosis in these 
fibroblasts. Staurosporine (0.2µM) was used as an apoptosis-inducer with an 
apoptosis index of 5.9 (1.6-10.6) (median 5/95 centiles) compared to baseline = 1.0. 
Simultaneous exposure with staurosporine and BALF from patients with lung fibrosis 
was able to prevent apoptosis in 7 of 10 fibroblasts tested (1.1, 0.5-10.6). The 
prevention from staurosporine-induced apoptosis with BALF from other patients was 
less consistent. These data demonstrate that BALF in lung fibrosis protects the 
fibroblasts from exogenously-induced apoptosis. Whether this property is due to anti-
apoptotic molecules or results from the loss of physiological pro-apoptotic factors 
remained to be determined. 
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Urinary marker of oral pregnenolone administration 

Saudan Christophe 1 , Desmarchelier Aurélien 1 , Sottas Pierre-Edouard 1 , Mangin 

Patrice 1 , Saugy Martial 1 

1: Laboratoire Suisse d'Analyse du Dopage, Institut Universitaire de Médecine Légale, Rue du Bugnon 

21, 1005 Lausanne, Switzerland 

 

Pregnenolone (PREG) can potentially be abused by athletes to maintain an equilibration of the 

steroidal environment after sex steroids administrations. Five men volunteers orally ingested 50 mg 

PREG to determine optimal urinary markers for detection of this steroid. Our findings show that 

ingestion of PREG has no significant effects on the testosterone/epitestosterone (T/E) and 

testosterone/luteinizing hormone (T/LH) ratios, whereas variable changes on the carbon isotopic 

values of three T metabolites: androsterone, etiocholanolone, 5β-androstane-3α,17β-diol together with 

16(5α)-androsten-3α-ol (androstenol) and 5β-pregnane-3α,20α-diol (pregnanediol) have been 

observed. The difference between the carbon isotopic values (δ13C-values) of androstenol and 

pregnanediol is potentially the most reliable marker of exogenous PREG administration in males. For 

all subjects, the differences differ by 3.0 ‰ or more over a period of about 10 hours and for both of 

them the detection window for positivity is extended over 40 hours. 
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Detection of Exogenous GHB in Blood by Gas 
Chromatography/Combustion/Isotope Ratio Mass Spectrometry: 
Implications in Postmortem Toxicology 

Saudan Christophe 1 , Augsburger Marc 2 , Saugy Martial 1 , Mangin Patrice 1
 

1: Laboratoire Suisse d'Analyse du Dopage, Institut Universitaire de Médecine Légale, Rue du Bugnon 

21, 1005 Lausanne, Switzerland 

2: Laboratoire de Toxicologie et de Chimie Forensiques, Institut Universitaire de Médecine Légale, 

Rue du Bugnon 21, 1005 Lausanne, Switzerland 

 

Since GHB (gamma-hydroxybutyrate) is present in both blood and urine of the general population 

under physiological concentrations, toxicologists must be able to discriminate between endogenous 

levels and a concentration resulting from exposure. 

In this paper, we propose a procedure for the detection of exogenous GHB in blood by gas 

chromatography/combustion/isotope ratio mass spectrometry (GC/C/IRMS). Following liquid-liquid 

and solid phase extractions, GHB is derivatized to GHB di-TMS before analysis by GC/C/IRMS. 

Significant differences in the carbon isotopic ratio (∆δ13C-values > 13.5 ‰) were found between 

endogenous and synthetic GHB. Indeed, for postmortem blood samples with different GHB 

concentrations (range: 13.8 - 86.3 mg/L), we have obtained GHB δ13C-values ranging from -20.6 to -

24.7 ‰, whereas δ13C-values for the GHB from police seizure were in the range -38.2 to -50.2 ‰. In 

contrast to the use of cut-offs for positive postmortem blood GHB concentrations, this method should 

provide an unambiguous indication of the drug origin. 
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Human fetal liver hematopoietic stem cells: characterization, ex-vivo 
expansion, and immune properties 
Rollini Pierre 1 , Faes-van't Hull Eveline 1 , Kaiser Stefan 2 , Kapp Ursula2 , Leyvraz 
Serge 1 
1: Centre Pluridisciplinaire d’Oncologie, University Hospital, Lausanne, Switzerland 
2: Hematology/Oncology Department, University Medical Center, Freiburg, Germany 
 
Stem cell-based therapies for tissue repair or cancer treatment hold great promise, but they 
depend on our ability to identify, isolate, characterize and manipulate stem cells ex vivo, and 
many aspects of stem cell biology still need to be investigated. So far, only adult and neonatal 
hematopoietic stem cells (HSC) are being routinely used clinically. Steady-state 
hematopoiesis and tissue repair with HSC rely on the unique potential of stem cells to 
undergo both self-renewal and multilineage differentiation. Traditional clinical sources of 
HSC include adult bone marrow, mobilized peripheral blood, and more recently umbilical 
cord blood (CB). Fetal liver (FL) represents a promising alternative source of "early" HSC 
possessing high proliferative and repopulating potential and also a pre-immune status that 
may be important for crossing the immunological barriers in allogeneic transplantation. As 
with CB, only a limited number of hematopoietic cells could be obtained in a typical harvest 
of FL tissue, and hence the feasibility of ex-vivo expansion of CB or FL HSC has been an area 
of intense but rather deceptive investigation. Our recent studies demonstrated for the first time 
that transplantable FL HSC, analyzed by the NOD/SCID mouse xenotransplantation assay, 
could be expanded in vitro under simple and reproducible stroma-free culture conditions. 
However, the association between classical stem cell phenotypes described for freshly 
isolated cells and in vivo repopulating function was lost in culture. We have therefore initiated 
experiments where a detailed phenotypic and functional characterization of cultured FL 
HSC/progenitors is performed. In other experiments, we are developing novel approaches to 
optimize FL stem cell expansion in culture for clinical applications, and to test whether 
transplantation of hematopoietic cells derived from FL would result in a reduced incidence of 
graft versus host disease, using a newly developed mouse model of xenogeneic 
transplantation. These studies should broaden our understanding of fetal hematopoiesis and 
stem cell biology, while demonstrating that FL represents a valuable alternative source of 
HSC, possessing clinical advantages as compared to neonatal and adult sources.  
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Gene transfer of cytokine antagonists prolongs cardiac allograft 
survival in a rat model of heart transplantation 
Simeoni Eleonora 1 , Dudler Jean 2 , Fleury Sylvain 1 , Li Jianping 3 , von Segesser 
Ludwig 4 , Pascual Manuel 5 , Kappenberger Lukas3 , Vassalli Giuseppe3 
1: Chirurgie Expérimentale, Service de Cardiologie 
2: Service de Rhumatologie 
3: Service de Cardiologie 
4: Sevice de Chirurgie Cardio-vasculaire 
5: Centre de Transplantation d’Organes 
 
 
Pro-inflammatory cytokines regulate inflammatory events leading to acute allograft 
rejection. Among them, IL-1 plays a central role in ischemia-reperfusion injury and 
stimulates Th1 responses. IL-17 is produced by activated T cells secreting IFN-
gamma and stimulates Th1 responses and differentiation of DC progenitors. IL-18 
acts in concert with IL-1 and IL-18 to enhance Th1 responses. 
 
METHODS AND RESULTS: We have constructed adenovirus vectors expressing IL-
1, IL-17 and IL-18 antagonists, namely the following fusion protein constructs : 
1) Soluble IL-1 type 2 receptor :IgG1-Fc (sIL1R2-Ig), 
2) Soluble IL-17 receptor :IgG1-Fc (sIL17R-Ig) 
3) IL-18 binding protein:IgG1-Fc (IL18BP-Ig). 
These vectors were infused into the coronary arteries of donor F344 rat hearts 
immediately before heterotopic transplantation into Lewis recipients (n= 7-11/group). 
Cardiac allograft survival was significantly prolonged after sIL1R2-Ig gene transfer 
(15.6 +/- 5.6 days, p<0.01), sIL17R-Ig gene transfer (16.1 +/- 3.1 days, p<0.01) and 
IL18BP-Ig gene transfer (15.3 +/- 2.1, p<0.001) vs either control vector (10.4 +/- 1.9) 
or buffer solution alone (10.1 +/- 2.1 days). Immunohistochemical analysis showed 
decreased numbers of macrophages and CD4+ cells infiltrating the graft after gene 
transfer of each cytokine inhibitor, and of CD8+ and TCR+ cells after IL-18BP-Ig gene 
transfer (p<0.05 each). mRNA expression of inflammatory cytokines was decreased 
after gene transfer of IL-1R2-Ig (for TNF-alpha and TGF-beta), IL-17R-Ig (for IFN-
gamma and TGF-beta), and IL-18BP-Ig (for RANTES and TGF-beta; p<0.05 for each 
cytokine). 
 
CONCLUSIONS: Gene transfer of IL-1, IL-17 or IL-18 antagonists significantly prolongs 

allograft survival in a rat model of heart transplantation. 
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Gene transfer of endothelial nitric oxide synthase or RANTES 
chemokine antagonist attenuates atherosclerotic lesion formation in 
apolipoprotein E-deficient mice 
Mujynya Ludunge Kathi 1 , Yang Zhihong 2 , von Segesser Ludwig 3 , Kappenberger 
Lukas 1 , Vassalli Giuseppe 1 
1: Service de Cardiologie 
2: Institut de Physiologie, Université de Fribourg 
3: Sevice de Chirurgie Cardio-vasculaire 
 
 
Nitric oxide (NO) mediate vasoprotection, whereas chemokines such as monocyte 
chemoattractant protein-1 (MCP-1) and RANTES promote arteriosclerosis by recruiting 
leukocytes and and activating them in arterial lesions. Early stages of lesion formation are 
associated with decreased endothelial NO production and increased MCP-1 and RANTES 
expression. This study aimed to test gene transfer of endothelial NO synthase (eNOS) as well 
as of MCP-1 and RANTES inhibitors in arteriosclerotic mice.  
METHODS AND RESULTS: Adenoviral vectors containing the human eNOS gene, an 
inhibitory N-terminal deletion (8ND) mutant of the human MCP-1 gene, or no transgene 
(control) were delivered to carotid arteries of apolipoprotein E (ApoE)-KO mice, and a 
Silastic collar was placed around the arteries to accelerate lesion formation. Five weeks after 
gene transfer, intimal lesion size (p=0.051) and the intima/media ratio (p<0.05) were 
decreased in the eNOS, but not 8ND-MCP-1, group compared with the control group. 
Macrophage densities in intimal lesions did not significantly differ between eNOS and control 
groups. In a second study, we delivered 8ND-MCP-1 and 8ND-RANTES expressing vectors, 
as well as control vectors systemically to ApoE-KO mice. Six weeks later, lesion formation in 
the aortic root was reduced in the 8ND-RANTES group, with a nonsignificant trend towards 
smaller lesions in the 8ND-MCP-1 group as well. Combined anti-MCP-1 and anti-RANTES 
treatment was comparable to anti-RANTES alone. 
Conclusions: Arterial eNOS gene therapy and systemic anti-RANTES gene therapy attenuate 
arterial lesion formation in ApoE-KO mice. Further studies are needed to evaluate the 
efficacy of this approach over more extended periods of time. 
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Helper-dependent adenovirus vectors devoid of all viral genes cause 
less myocardial inflammation compared with first-generation 
adenovirus vectors 
Fleury Sylvain 1 , Driscoll Robert 2 , Simeoni Eleonora 1 , Dudler Jean 3 , von Segesser 
Ludwig 4 , Kappenberger Lukas 2 , Vassalli Giuseppe 5 
1: Service de Cardiologie, Chirurgie Expérimentale 
2: Service de Cardiologie 
3: Service de Rhumatologie 
4: Sevice de Chirurgie Cardio-vasculaire 
5: Service de Cardiologie et Institut de Microbiologie 
 
 
First-generation, E1-deleted (∆E1) adenovirus vectors currently used in cardiovascular gene 
therapy trials are limited by tissue inflammation, mainly due to immune responses to viral 
gene products. Recently, helper-dependent (HD; also referred to as “gutless”) adenovirus 
vectors devoid of all viral coding sequences have been shown to cause low inflammation 
when injected intravenously or into skeletal muscles. However, HD vectors have not been 
evaluated in cardiovascular tissues. 
METHODS AND RESULTS : HD and ∆E1 vectors containing a cytomegalovirus-driven 
expression cassette for the green fluorescent protein (GFP) gene were administered 
intramyocardially to adult rats (n=54). GFP expression was measured by ELISA at varying 
time intervals after gene transfer. HD and ∆E1 vectors were equally efficient at transducing 
the myocardium. Tissue inflammation was assessed by immunostaining for leukocytes and 
quantitative real-time RT-PCR for cytokine mRNA expression. Monocyte/macrophages, 
CD4+ and CD8+ lymphocytes infiltrating the myocardium were less abundant with HD than 
∆E1 vectors. Transcripts levels for pro-inflammatory cytokines such as IL-1β, tumor necrosis 
factor-α, and RANTES were decreased with HD vectors. However, both vectors were 
associated with a decline in GFP expression over time, although low-level expression was 
occasionally detectable 10 weeks after HD vector administration. The two vectors transduced 
endothelial cells in rat arteries (n=11) with comparable efficiencies. Vascular GFP expression 
was not detectable at 10 weeks. 
CONCLUSIONS: HD vectors are as efficient as ∆E1 vectors at transducing the myocardium 
and vascular endothelium, while causing less myocardial inflammation. Thus, HD vectors 
may be superior to earlier-generation adenovirus vectors for cardiovascular gene therapy 
applications. 
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Association of Monocyte Chemoattractant Protein-1 A-2518G Gene 
Polymorphism with Insulin Resistance and Type 2 Diabetes Mellitus 
Simeoni Eleonora 1 , Hoffmann Michael 2 , Winkelmann Bernhard 3 , Ruiz Juan 4 , 
Fleury Sylvain 1 , Boehm Bernhard 5 , März Winfried 6 , Vassalli Giuseppe 7 
1: Service de Cardiologie, Chirurgie Expérimentale 
2: University Hospital, Freiburg, Germany 
3: University of Heidelberg 
4: Service d'Endocrinologie 
5: University Hospital, Ulm 
6: University of Graz 
7: Service de Cardiologie et Institut de Microbiologie 
 
 
The molecular mechanisms of obesity-related insulin resistance are incompletely understood. 
Macrophages accumulate in adipose tissue of obese individuals. Monocyte chemoattractant 
protein-1 (MCP-1), a key chemokine for macrophage accumulation, is overexpressed in 
adipose tissue in obesity. MCP-1 is an insulin-responsive gene that continues to respond to 
exogenous insulin in insulin-resistant adipocytes and mice. MCP-1 decreases insulin-
stimulated glucose-uptake into adipocytes. The A–2518G polymorphism in the distal 
regulatory region of the MCP-1 gene may regulate gene expression. We therefore investigated 
the impact of this gene polymorphism on insulin resistance. 
 
METHODS AND RESULTS: We genotyped the LUdwigshafen Risk and Cardiovascular 
health (LURIC) cohort (n=3307). Insulin resistance, estimated by homeostasis model 
assessment (HOMAIR), and Type 2 diabetes were diagnosed in 803 and 635 patients, 
respectively. By univariate analysis, plasma MCP-1 levels were significantly and positively 
correlated with WHR (p=0.017), insulin resistance (p=0.0097), and diabetes (p<0.0001). 
Presence of the MCP-1 G–2518 allele was associated with decreased plasma MCP-1 
(p=0.017), decreased prevalence of insulin resistance (p=0.021; OR=0.82 [95%-CI=0.70-
0.97]), and decreased prevalence of diabetes (p=0.014; OR=0.80 [95%-CI=0.67-0.96]. After 
multivariate analysis, the G allele retained statistical significance as a negative predictor of 
insulin resistance (p=0.0060; OR=0.78 [95%-CI=0.65-0.93]) and diabetes (p=0.018; OR=0.80 
[95%-CI=0.66-0.96]). 
 
CONCLUSIONS: In a large cohort of Caucasians, the MCP-1 G–2518 gene variant was 
significantly and negatively correlated with plasma MCP-1 and prevalence of both insulin 
resistance and Type 2 diabetes. These results are consistent with, and expand, recent evidence 
for roles of MCP-1 in pathologies associated with hyperinsulinemia. 
 
 
 

 227
228



 
Procédures thérapeutiques-THE-017 
 
Gene transfer of indoleamine 2,3-dioxygenase prolongs allograft 
survival in a rat model of heart transplantation 
Li-Zhong Jianping 1 , Simeoni Eleonora 2 , Fleury Sylvain 2 , Kappenberger Lukas 1 , 
von Segesser Ludwig 3 , Pascual Manuel 4 , Vassalli Giuseppe 5 
1: Service de Cardiologie 
2: Service de Chirurgie Expérimentale, Service de Cardiologie 
3: Sevice de Chirurgie Cardio-vasculaire 
4: Centre de Transplantation d’Organes 
5: Service de Cardiologie et Institut de Microbiologie 
 
Increasing evidence suggests that indoleamine 2,3-dioxygenase (IDO), the rate-limiting 
enzyme in tryptophan catabolism, modulates various immunological processes including 
maternal T-cell responses to fetal alloantigens at the maternal-fetal interface, antitumor and 
antiself immune responses. However, the role of IDO in organ transplantation is unknown. 
 
METHODS AND RESULTS : We analyzed the efficacy of an adenoviral vector expressing 
IDO in delaying cardiac allograft rejection, and the mechanisms underlying the protective 
effects. IDO gene transfer was performed in F344 rat donor hearts that were transplanted into 
Lewis recipients. Allografts expressing IDO survived for longer periods of time compared to 
those receiving noncoding adenovirus or buffer solution alone; median survival time (MST), 
17 (range: 12-22) days vs. 10 (8-14) days and 9 (8-13) days, respectively; p<0.0001). 
Combining IDO gene transfer with a short course of cyclosporine A at a subtherapeutic dose 
was superior to cyclosporine A alone; MST, 19 (16-24) days vs. 15 (13-17) days (p<0.05). 
IDO gene transfer was associated with decreased intragraft monocytes/macrophages, CD4+ 
and CD8-alpha+ cell infiltrates (all p<0.05), and decreased transcript levels for the 
inflammatory cytokines IFN-gamma, IL-1, TNF-alpha, TGF-beta, and RANTES (all p<0.05). 
 
CONCLUSIONS: Genetic manipulation of tryptophan metabolism may be a useful 
immunomodulatory approach to organ transplantation. 
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OUTCOME EVALUATION OF SHOULDER PATHOLOGY AND 
SURGERY USING 3D KINEMATIC SENSORS 
Jolles Brigitte 1 , Aminian Kamiar 2 , Nussbaumer François 1 , Pichonnaz Claude 1 , 
Coley Brian 2 , Farron Alain 1 
1: Hôpital Orthopédique de la Suisse Romande 
2: LMAM, EPFL
 
Introduction 
Variable definitions of outcome have been used to 
assess outcome after shoulder treatment. Some of 
these (such as the Constant score or the American 
Shoulder and Elbow Surgeons score) are widely 
used, though none have been accepted as the 
universal standard. 

The aim of this study was twofold: first, to show 
the feasibility of 3D body fixed sensors (gyroscopes 
and accelerometers) for the objective evaluation of 
upper limbs kinematics and second, to evaluate the 
accuracy of these sensors to quantify the difference 
between healthy and painful shoulder. 

Materials and Methods 
Seven subjects with unilateral pathological shoulder 
were studied (rotator cuff disease/ osteoarthritis, 2 
women, 5 men: 63 years old ± 11). The Simple 
Shoulder Test (SST) and Disabilities of the Arm 
and Shoulder Score (DASH) questionnaires were 
completed by each subject Twelve tests were 
carried out for both shoulders (from the Simple 
Shoulder Test). The tests were filmed for studying 
and validating the movements, and estimating the 
erroneous movements. 

One module was attached on the humerus and 
linked to a light datalogger (Physilog®) carried out 
by the subject (Figure 1). Roll, pitch and yaw 
movements were measured with 3D accelerometers 
and 3D gyroscopes. 3D range of angular velocity 
(RAV) was calculated by the difference between 
maximum and minimum of angular velocity (deg/s) 
measured by 3D gyroscope during each test in roll, 
pitch and yaw directions for each subject. The 
difference between healthy and painful shoulder 
(∆RAV) was expressed as the percentage of RAV 
of healthy shoulder (∆RAVr). 
Results 
The difference between healthy and painful 
shoulder was positive for almost all tests, which 
illustrated the decrease of RAV for the painful 
shoulder. The same results were found for the 
estimated mechanical power of the shoulder for 
each movement, which was always lower for the 
painful shoulder. 
We observed a good argument between clinical 
scores and the mean ∆RAVr estimated by our 
method: a decrease of RAV or movement power in 

painful shoulder corresponded to a more severe 
disease. 
The mean error for angles between the vertical and 
the humerus with the gyroscopes was 2 degrees 
with a standard deviation of 6 degrees (compared to 
the reference system). 
Discussion 
These primary results showed that upper limbs 
kinematics can be measured accurately with 3D 
body fixed sensors. In addition, these sensors could 
quantify the difference of range of motion, velocity 
and power between healthy and painful shoulder. 
These objective measurements showed the same 
tendencies than clinical evaluation. 
However, a larger number of subjects are needed to 
analyze the statistical significance of the obtained 
parameters and the efficacy of these parameters 
during the activity of daily life. 
Conclusion 
These results were very encouraging for future 
evaluation of patients with shoulder injuries. The 
feasibility and patient acceptability of the method 
using body fixed sensors for ambulatory evaluation 
of upper limbs kinematics was showed. 
Affiliations 
+* University of Lausanne (CHUV), Department of 
Orthopaedic Surgery, Hôpital Orthopédique de la 
Suisse Romande, 4 Avenue Pierre Decker, 1005 
Lausanne, Switzerland, 
Brigitte.Jolles@chuv.hospvd.ch 

** Swiss Federal Institute of Technology (EPFL), 
Laboratory of Movement Analysis and 
Measurement, Lausanne, Switzerland. 

 
 
 
 
 
 
 
 
 
 

 
 

Figure 1: Position of the kinematic module including 3D 
gyroscopes and 3D accelerometers 
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AND FIXED BEARING TOTAL KNEE ARTHROPLASTY 
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Pichonnaz Claude 1 , Leyvraz Pierre-François 1 
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Introduction 
Mobile-bearing knee replacements have some 
theoretical advantages over fixed-bearing devices. 
However, very few randomized controlled clinical 
trials have been published to date, and studies 
showed little clinical and subjective advantages for 
the mobile-bearing using traditional systems of 
scoring. 
The choice of the ideal outcome measure to assess 
total joint replacement remains a complex issue. 
However, gait analysis provides objective and 
quantifying evidences of treatment evaluation. 
Significant methodological advances are currently 
made in gait analysis laboratories and ambulatory 
gait devices are now available. 
The goal of this study was to provide gait 
parameters as a new objective method to assess 
total knee arthroplasty outcome between patients 
with fixed- and mobile-bearing, using an 
ambulatory device with minimal sensor 
configuration. 
Materials and Methods 
This randomized controlled double-blind study 
included to date 14 patients: the gait signatures of 
five patients with mobile-bearing were compared to 
the gait signatures of nine patients with fixed-
bearing pre-operatively and post-operatively at 6 
weeks, 3 months and 6 months. Each participant 
was asked to perform two walking trials of 30m 
long at his/her preferred speed and to complete a 
EQ-5D questionnaire, a WOMAC and Knee 
Society Score (KSS). Lower limbs rotations were 
measured by four miniature angular rate sensors 
mounted respectively, on each shank and thigh 
(Figure 1). 
Results 
Better relative differences between pre-operative 
and post-operative 3 months and 6 months KSS 
(122% vs 34% at 3 months, 138% vs 36% at 6 
months) and KSS function (154% vs 8% at 3 
months, 183% vs 42% at 6 months) scores were 
observed for the fixed-bearing compared to the 
mobile-bearing. 
The same better improvements for fixed-bearing 
were also found with the range of knee angles 
(Affected side: 31% vs -5% at 3 months, 47% vs 
5% at 6 months), (Unaffected side: 16% vs 5% at 3 

months, 15% vs 6% at 6 months) and peak swing 
speeds of shank (Affected side: 18% vs -2% at 3 
months, 30% vs 4% at 6 months), (Unaffected side: 
8% vs -3% at 3 months, 7% vs  4% at 6 months). 
Discussion 
These are the first results of a randomized 
controlled double-blind study using ambulatory gait 
analysis as a new objective method to assess total 
knee arthroplasty outcome. A trend toward a better 
outcome of fixed bearing compared to mobile-
bearing total knee arthroplasty was showed. 
However, a larger number of subjects are needed to 
confirm the statistical significance of these results. 
Conclusion 
A new method for a portable system for gait 
analysis has been developed with very encouraging 
results regarding the objective outcome of total 
knee arthroplasty using mobile- and fixed-bearings. 
Affiliations 
+* University of Lausanne (CHUV), Department of 
Orthopaedic Surgery, Hôpital Orthopédique de la 
Suisse Romande, 4 Avenue Pierre Decker, 1005 
Lausanne, Switzerland, 
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** Swiss Federal Institute of Technology (EPFL), 
Laboratory of Movement Analysis and 
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Keywords:  

1. orthopaedic implants 
2. total knee arthroplasty 
3. motion analysis 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Position of the kinematic modules 
including gyroscopes and accelerometers 
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CEMOVIS: cryo-electron microscopy of vitreous section 
Al-Amoudi Ashraf 1 , Bouchet-Marquis Cédric 1 , Dubochet Jacques 1 , Eltsov Mikhail 1 
, Zuber Benoît 1 
1: LAU et CME 
 
 
Water is the most abundant component of biological matter but for 50 years only dry 
specimens have been observed because liquid water cannot stand the vacuum of the 
microscope column. In the 80’ cryo-electron microscopy has revolutionized this 
situation, making it possible to observe biological particles such as macromolecules 
and their complexes or viruses in their natural state, embedded in a thin layer of 
vitreous water. Recently we have been able to extend the method to any cells or 
tissues by observing ultra-thin cryo-sections of vitrified material.  Specimens can be 
seen close to their native state, at a resolution revealing molecular details. The 
difference with conventional methods is striking. Examples will be shown. 
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Does electronic monitoring of compliance improve the management of 
hypertension? Preliminary results of a controlled, randomized study 
in pharmacists-physicians networks 
Sanstchi Valérie 1 , Bugnon Olivier 1 , Burnier Michel 2 
1: Policlinique Médicale Universitaire - PMU, Lausanne 
2: Service de Néphrologie/consultation d'Hypertension - CHUV, Lausanne 
 
Establishment 
Policlinique Médicale Universitaire, Lausanne, Switzerland 
Background 
Poor long-term compliance with antihypertensive treatment is a remediable cause of 
uncontrolled hypertension. We have evaluated whether having the ability to monitor drug 
compliance with an electronic system improves the physician’s ability to normalize blood 
pressure (BP) in treated uncontrolled hypertensive patients. 
 
Design 
Five general practitioners/pharmacist networks including one pharmacist and 4 to 10 GPs 
each, participated in this study. All physicians were asked to enroll prospectively uncontrolled 
hypertensive patients with BP >140 mmHg systolic and/or >90 mmHg diastolic. Three 
networks were randomly given the opportunity to monitor the compliance of their patients 
using the Medication Event Monitoring system (MEMS groups). The 2 others did not have 
this possibility and represented the usual care group (UC groups). All patients were followed 
for one year. BP was assessed after 2, 4, and 12 months with a target BP set at <140/90 
mmHg. In the MEMS group, all patients received one of their antihypertensive drugs in 
MEMS during the first 2 months without any change in treatment. Thereafter, physicians 
could adapt treatments and monitor compliance as they wanted. 
 
Setting 
Network of community pharmacists and general practitioners in Switzerland. 
 
Main outcome measure 
Percentage of patients with BP <140/90 mmHg. 
 
Results 
Forty-four (22 per group) patients (20F/24M; age: 65±13 y) with a mean BP of 171/94 mmHg 
were included. In the MEMS group, 90% of patients were monitored during 4 months and 
64% during 12 months. At 4 months, 32% of MEMS group reached the target vs 14% in the 
UC group (p=0.15) and the control of systolic BP was more frequent in the MEMS group 
(p=0.07). At 1 year, 23% of the MEMS groups and 14% of the UC groups were controlled 
(p=0.39) and the mean number of antihypertensive drugs were comparable in the 2 groups 
(2.7) 
 
Conclusion 
These preliminary data suggest that the monitoring of drug adherence, tends to improve blood 
pressure control in hypertensive patients. However, the benefits of the compliance monitoring 
decrease with time 
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Acute pain management in emergency department: effect of 
implemented guidelines 
Decosterd Isabelle 1 , Blanc Catherine 2 , Tamchès Emmanuel 3 , Mouhsine Elyazid 4 
, Hugli Olivier3 , Givel Jean-Claude 5 , Buclin Thierry 6 , Yersin Bertrand3 
1: Unité de Recherche Douleur, Service d'Anesthésiologie-CHUV & DBCM-UNIL 
2: Service d'Anesthésiologie-CHUV 
3: Centre Interdisciplinaire des Urgences-CHUV 
4: Service d'Orthopédie et Traumatologie-CHUV 
5: Service de Chirurgie Viscérale-CHUV 
6: Service de Pharmacologie et Toxicologie Clinique-CHUV 
 
BACKGROUND: Although acute pain is one of the most frequent symptoms encountered in 
emergency department, pain treatment is often neglected. The purpose of this study was to 
improve quality of our emergency center by implementation of guidelines for analgesic 
delivery. METHODS: This prospective study was conducted during 6 months. Phase1:during 
4 weeks, 8h/d, all patients with acute pain were enrolled. Pain assessment and treatment was 
evaluated by afterward screening before the patient leaved the unit. Pain intensity and patient 
satisfaction with pain therapy were recorded. Phase2 : evidence-based guidelines were 
consensually elaborated by consultants of the different hospital departments.Phase3 : printed 
guidelines were distributed and teaching seminars for nurses and residents were organized. 
Phase4 : identical record as phase1 was performed during another four weeks. 
METHODS: 249 and 192 patients were involved for phases 1 and 4. VAS assessment was 
significantly increased after guidelines distribution (physician recorded it in 19,3% of patients 
after guidelines distribution vs 7,6% before and in 38% vs 27% by nurses, p<0.05). 67.6% of 
patients vs 32.4% received systemic analgesics prescription including augmentation of 
paracetamol prescription (34% vs 22%) and intravenous morphine (18% vs 2%)(p<0.01). 
Patients reported greater satisfaction and pain relief with analgesic treatment (69% vs 13% 
fully satisfied, p<0.01). 
CONCLUSIONS: Pain assessment and treatment were improved in our emergency 
department by implementation of evidence-based guidelines 
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Characterization of the regulatory role of proteins involved in 
ubiquitylation-sensitive renal sodium transport by RNA interference 
Terranova Fabien 1 , Magnin Florence 1 , Staub Olivier 1 
1: Pharmacologie et toxicologie, UNIL 
 
Precise regulation of Na+ and water balance by the kidney plays a major role in the control of the 
arterial blood volume and pressure. In this context, the amiloride-sensitive Na+ channel ENaC is 
pivotal in regulating Na+ reabsorption in the distal segments of the nephron. It is regulated by a 
number of hormonal pathways, including the ones of aldosterone and vasopressin. It is also regulated 
by the ubiquitin system, involving the ubiquitin-protein ligase Nedd4-2, which negatively controls 
ENaC cell surface expression. Moreover, we have accumulated evidence that a number of other 
proteins are part of this ubiquitin-dependant regulatory system, including the aldosterone induced 
Sgk1 kinase, the vasopressin induced USP10 deubiquitylating enzyme, the USP10 interacting proteins 
Ras-GAP SH3 domain binding protein (G3BP) and sorting nexin 3 (SNX3). The regulatory role of 
these proteins needs to be confirmed in renal epithelial cells. The aim of this study is to suppress the 
expression of these proteins by RNA interference (RNAi) and to investigate the consequences on 
transepithelial Na+ transport. Gene silencing by RNAi is commonly used to reduce gene expression of 
selected genes through the direct introduction of small interfering RNAs (siRNA). Transcription of 
these siRNAs can be performed by transfection of appropriate plasmids. The mechanism of action of 
these siRNAs is not clearly defined but they may act either at the DNA level where they may induce 
methylation or at the post-trancriptionnal level where they may induce silencing. Our preliminary data 
show that siRNA directed against Nedd4-2, USP10 and Sgk1 are efficient to suppress the co-
transfected corresponding proteins in HEK293 cells. Moreover, we demonstrate that siRNA against 
Nedd4-2 in mouse renal epithelial cells reduce the  endogenous Nedd4-2 protein levels, causing an 
increase in transepithelial Na+ transport across these cells. These data are consistent with an inhibitory 
role of Nedd4-2 on ENaC expression at the apical membrane and consequently on transepithelial Na+ 
transport. 
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Renal Function in Children with Bilateral Grade III Vesicoureteric 
Reflux (VUR): Comparison Between Subureteral Collagen Injection 
(SCIN) and Ureteral Reimplantation. 
Boubaker Ariane 1 , Oberson Christophe 2 , Frey Peter 2 , Bischof Delaloye Angelika 1 
1: Service de Médecine Nucléaire 
2: Service de Chirurgie Pédiatrique 
 
 
Purpose: To evaluate renal function in children with bilateral grade III VUR treated by 
SCIN or reimplantation. 
Material and Methods: We reviewed results of 123I-OIH renography in 38 children 
(14F, 24M) aged 1-9.5 years (2.2±2.5 y) at diagnosis and at follow-up 2-9 years 
(4.8±1.7 y) after surgery. 20 children were treated by SCIN, 18 by reimplantation. A 
20-minute dynamic acquisition was started immediately after intravenous injection of 
0.5 MBq/kg of 123I-OIH. Heart and background-corrected renal curves were 
generated. Renal function (RF) was measured by an accumulation index (AI) defined 
as the percentage of tracer extracted over 1 minute, starting 30 seconds after heart-
peak activity. Normal AI is 11±2%ID >1 year of age, 9±2%ID <1 year. 
Results: 76 kidneys were evaluated: 40 SCIN, 36 reimplantations. Initial AI of the 
SCIN group was higher: 9.8±1.7%ID versus 8.2±3.1%ID (p=0.009). At follow-up, AI 
increased in both groups: 11.4±2.2%ID (p<0.001) and 10.4±3.5%ID (p=0.001) 
respectively. No difference of AI was found between the 2 groups at follow-up 
(p=0.16). 
 

SCIN Reimplantations 
Mean AI±SD Mean AI±SD 

Age at 
surgery 

n 

Initial At follow-up
p 

n 
 

Initial At follow-up 
p 

<1 year 16 9.5±1.7 11.6±2.0 <0.001 22 8.1±2.9 10.3±3.4 <0.001
>1 year 24 10.2±1.8 10.8±2.8 0.35 14 8.5±3.5 10.4±3.7 <0.001
 
Preoperative AI was below normal in one of the kidneys in 14 children (5 SCIN, 9 
Cohen), in all AI of the affected contralateral kidney was normal. At follow-up, AI of 
4/5 kidneys treated with SCIN was normal, unchanged in the contralateral kidneys. In 
the reimplantation group, AI of 6/9 kidneys remained low at follow-up, in 5 of them it 
was above normal in the contralateral kidney. 
Conclusions: In the group treated by SCIN, AI was normal at diagnosis and follow-up. 
An increase of AI was observed only in children operated before 1 year of age, 
suggesting renal maturation. In the group treated by reimplantation, AI increased 
independently of the age at surgery. In case of persistently decreased AI of one of 
the kidneys, compensation by the contralateral kidney could be observed despite 
initially bilateral reflux. 
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Longitudinal Study "Doping Free Sport": First Results of Blood 
Analysis 
1Bader S, 2Robinson N, 2Saugy M, 1Clénin G, 1Marti B  
1Institute of Sport Sciences (ISS), Magglingen, CH  
2Swiss Laboratory for Analysis of Doping (LAD), Lausanne, CH 
 
INTRODUCTION: A 2-years longitudinal study was started in fall 2002 to show whether top 
performances can be reached without doping. PARTICIPANTS: 21 Swiss top-level athletes 
(19-32 years) from 5 endurance sports (track & field, triathlon, cycling, cross-country skiing, 
orienteering). METHODS: Between fall 2002 and spring 2004, 4 to 6 announced blood and 
urine samples were collected from every athlete. The athletes were also included in a series of 
unannounced out of competition doping controls. These controls were carried out by the Anti-
Doping Commission of Swiss Olympic. A total of 117 announced blood samples were 
collected and the following parameters were analyzed: a full blood count and reticulocyte 
count, Na, K, Ca, Cl, Ftn, CRP, Total protein, Albumin, GOT, GPT, γ-GT, Alkaline 
phosphatase, Bilirubin, Creatinine, Urea, Basal cortisol, Testosterone, blood lipids, Glucose, 
TSH, Albumin, Albumin/Globulin,. RESULTS OF THE BLOOD ANALYSIS: No sign of 
any "non-natural" manipulation of blood or other parameters could be observed. Blood 
volume measurements were recommended in four cases in order to elucidate a pseudo 
anemia. Rather collapsed reticulocyte values were observed. In three cases an iron deficiency 
was recognized early and could be treated promptly. Intensive training sessions or 
competitions which took place within the last 48 hours led quite a few times to elevated GOT 
values. Elevated cortisol values were often recorded on empty stomach. None of the 
participants showed serological signs of over training, In spite of extremely high body 
demands, the participants were generally in a very good health state. CONCLUSIONS: This 
study found a high athlete compliance in the fight against doping and supports the idea that a 
set of longitudinal biological data for each athlete would probably be the best tool in the 
detection of presumed "abnormal" values of biological parameters, indicating the use of 
doping agents. 
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Longitudinal Study "Doping Free Sport": First Results from Urine 
Analysis 
1Bader S, 2Schweizer C, 2Saudan C, 2Saugy M, 1Kamber M 
1Institute of Sport Sciences (ISS), Magglingen, CH 
2Swiss Laboratory for Analysis of Doping, Lausanne, CH 
 
INTRODUCTION: In the last 15 years, endurance sports have been taunted by EPO doping. 
A 2-years longitudinal study was started in fall 2002 to show whether top performance can be 
reached without doping. PARTICIPANTS: 21 Swiss top-level athletes (19-32 years) from 5 
endurance sports (track and field, triathlon, cycling, cross-country skiing, orienteering). 
METHODS: Between fall 2002 and spring 2004, 4 to 6 announced blood and urine samples 
were collected from every athlete. In addition, the athletes were incorporated in a tight net of 
unannounced out of competition doping controls. These controls were carried out by the Anti-
Doping Commission of Swiss Olympic. RESULTS OF THE URINE ANALYSIS: A total of 
145 doping controls out of competition were taken, and anabolic steroids, diuretics, rh-EPO, 
anti-oestrogenes as well as masking agents were analyzed/tested for. All results were 
negative. A total of 117 announced urine samples were collected. The steroid profiles from 
these samples were all in a normal range, but there were significant differences between male 
and female athletes observed. Whereas the variation of the profiles of each individual male 
athlete was relatively small, there were larger variations among male athletes and even bigger 
among female athletes. GC-C-IRMS analyses revealed small variations for the 13C/12C ratios 
of testosterone, but the effect of unusual nutrition could be shown. The longitudinal results of 
the steroid profiles and the GC-C-IRMS will serve as a basis to asses the results of doping 
controls in the future. CONCLUSION: This study confirms that a set of longitudinal 
biological data for each athlete would be the best tool in the detection of presumed 
"abnormal" values of biological parameters, indicating the use of doping agents. 
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Caractérisations biomécaniques et biochimiques des cartilages 
articulaires humain et bovin. 
 
L.Pillet, O.Démarteau, T.Quinn ; Laboratoire de Recherche Orthopédique,  
groupe de biomécanique du cartilage, EPFL, 1015 Lausanne. 
 
Introduction. Il a été montré que les lésions mécaniques du cartilage articulaire sont impliquées 
dans l’initiation et la propagation des maladies dégénératives du cartilage telles que l’arthrose. 
Afin de mieux comprendre les mécanismes à l’origine de ce phénomène, un modèle in vitro basé 
sur du cartilage bovin a été développé récemment dans notre laboratoire. Ce modèle consiste à 
appliquer des compressions traumatiques sur des échantillons ostéochondraux et de mesurer la 
réponse cellulaire des chondrocytes.  L’établissement d’un modèle similaire basé sur l’étude du 
cartilage articulaire humain représenterait un modèle de référence dans la recherche des relations 
traumatismes articulaires/arthrose. Afin d’évaluer les conditions nécessaires à l’établissement d’un 
tel modèle à partir de cartilage provenant de patients ayant subi une fracture du col fémoral, nous 
avons comparé les propriétés du cartilage d’humérus bovin actuellement utilisé dans notre 
laboratoire, avec celles du cartilage fémoral humain. 
Matériel et méthodes. Préparation des échantillons : 35 échantillons de cartilage provenant de 6 
humérus de vaches adultes (18 mois) et 26 échantillons provenant de 5 têtes fémorales humaines 
(fracture du col fémoral, 82±10 ans) ont été prélevés. Les diamètres de tous les disques de cartilage 
prélevés ont été normalisés à 3.2 mm. Tests mécaniques : Chaque échantillon a subi une 
compression confinée permettant de mesurer la perméabilité hydraulique et le module d’élasticité  
à 10, 20 et 30% de déformation. Après avoir reposé pendant minimum une heure ces mêmes 
échantillons ont été soumis à une compression non confinée afin de mesurer le module de Young 
et le module de Poisson à 10 et 20% de déformation. Mesures biochimiques : La quantification de 
la quantité d’eau, des glycosaminoglycannes et de l’ADN (mesure indirecte de la densité 
cellulaire) sont en cours. 
Résultats. Tests mécaniques : Les valeurs mesurées pour le module de Young, le module 
d’élasticité (HA) ainsi que le coefficient de perméabilité hydraulique (k) sont significativement plus 
élevées pour le cartilage humain que pour le cartilage bovin (voir tableau ci-dessous). Seules les 
valeurs du module de Poisson sont similaires pour les deux types de cartilage. 

 Taux de déformation 10 % 20 % 30% 
 HA (MPa) 0.58±0.03 0.78±0.06 1.017±0.08 

Bovin k (m2/Pa.s) 2.29±0.52 1.31±0.28 0.6±0.1 
 Module de Young (MPa) 0.28±0.09 0.27±0.08  
 HA (MPa) 1.88±0.88 1.95±0.89 2.6±1.19 

Humain k (m2/Pa.s) 5.47±10.44 3.07±5.92 1.23±2.28 
 Module de Young (MPa) 1.5±0.47 1.39±0.51  

 
Discussion : Dans l’optique de développer un modèle in vitro humain de lésions mécaniques, ces 
résultats suggèrent que le protocole induisant les lésions mécaniques doive être adapté aux 
propriétés du cartilage humain. Les mesures biochimiques en cours permettront de corréler les 
propriétés mécaniques du cartilage à sa composition moléculaire. La caractérisation et le 
développement d’un modèle humain peuvent également aider à comprendre dans quelle mesure les 
réponses biologiques des chondrocytes bovins (modèle très utilisé en biomécanique du cartilage) 
peuvent être transposées à celles du cartilage humain. 
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Orthopedic implants used as local delivery of bisphosphonate increases 
implants mechanical stability in osteoporotic rats  
Bastian Peter1, Pierre-Yves Zambelli2, Dominique P. Pioletti1,2
1Bone Bioengineering Group, Laboratory of Orthopedic Research, Swiss Federal Institute of Technology 
Lausanne (EPFL), Switzerland 
2Hôpital Orthopédique de la Suisse Romande, Lausanne, Switzerland 
 
Patients with osteoporosis and joint disabilities represent a constant growing and challenging 

population to be treated in the musculo-skeletal clinical field. Especially in case of total hip 

arthroplasty, new solutions should be developed to compensate for the double negative factors, 

peri-implant osteolysis and osteoporotic bone loss, affecting the quality of implant outcome. The 

goal of this study was then to establish a proof of concept for orthopedic implant used as 

Zoledronate delivery in osteoporotic rats and in particular to verify if this approach could increase 

the initial implant stability. Twenty-five female� 6 months-old Wistar rats were�� 

ovariectomized 6 weeks before the implantation in order to induce osteoporosis�.� The animals 

were randomly separated in five groups representing the different Zoledronate concentrations in 

the HA coating: 0, 0.2, 2.1, 8.5 and 16 µg/implant. �Histomorphometric measures and peri-

implant bone volume fraction were assessed and mechanical stability tests were performed. Bone 

volume fraction and biomechanical results clearly illustrate the positive effect of Zoledronate 

coated implants in the osteoporotic rats. A remarkable result was to show the existence of a 

window of Zoledronate content (0.2 to 8.5 µg/implant) in which the mechanical fixation of the 

implant increased. We were able to establish the proof of concept for orthopedic implants used as 

drug delivery system in osteoporotic rats. The local bisphosphonate delivery from a calcium 

phosphate coating allowed to increase the mechanical fixation of an orthopedic implant. This study 

shows that orthopedic implants containing bisphosphonates could be beneficial for osteoporotic 

patients in need of a total joint replacement. 
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Fetal Bone Cells for Tissue Engineering 
Marc-Olivier Montjovent1, Nathalie Burri1,2, Silke Mark3, Ermanno Federici1, Corinne 
Scaletta2, Pierre-Yves Zambelli4, Patrick Hohlfeld2, Pierre-François Leyvraz4, Lee L. 
Applegate2, Dominique P. Pioletti1
1Bone Bioengineering Group, Orthopedic Research Center, Swiss Federal Institute of Technology 
Lausanne, Switzerland 
2Laboratory of Fetal Medecine, Department of Obstetrics, CHUV, Lausanne, Switzerland 
3Ludwig Institute for Cancer Research, Epalinges, Switzerland 
4Hôpital Orthopédique de la Suisse Romande, University Hospital, Lausanne, Switzerland 
 
We envision the use of human fetal bone cells for engineered regeneration of adult skeletal tissue 
and a description of cellular function is necessary. To our knowledge, there is no description of 
human primary fetal bone cells treated with differentiation factors for therapeutical use. The 
characterization of fetal bone cells is particularly important as the pattern of secreted proteins from 
osteoblasts has been shown to change during aging. In the present study, human primary fetal bone 
cells were tested for their ability to proliferate and to differentiate into osteoblasts in vitro after 
administration of ascorbic acid and β-glycerophosphate (minimal differentiation mix), and with 
dexamethasone and 1 α,25-dihydroxyvitamin D3 (full differentiation mix). Cell proliferation, gene 
expression of bone markers, alkaline phosphatase activity, and mineralization were followed. 
Proliferation of fetal bone cells was increased by addition of dexamethasone to the minimal 
differentiation mix starting at day 8 (+47%). This increase did not change over time, whereas 
1 α,25-dihydroxyvitamin D3 did not show any proliferative effect. Gene expression of the 
osteoblast-related transcription factor cbfa1 (+6.8 fold), ALP (+91.2 fold), α1 chain of type I 
collagen (+7.4 fold) and osteocalcin (+4.6 fold) were upregulated after 12 days of treatment with 
the full differentiation mix compared to the control (DMEM). ALP enzymatic activity started to 
increase after 6 days of treatment with the full differentiation mix and reached a maximum at day 
10 (+246 fold). Mineralization studies clearly demonstrated the presence of calcium deposits in the 
extracellular matrix of fetal bone cells. This calcification was strongly increased by the 
differentiation treatment. Nodule formation followed the same tendency, and dexamethasone 
dramatically increased the number of nodules. Compared to primary adult bone cells, this study 
shows for the first time that fetal bone cells could be of great interest for bone research, due to 
their fast growth rate and their ability to differentiate into mature osteoblasts. Importantly, human 
primary fetal bone cells represent an interesting and promising potential for therapeutic use in the 
bone tissue engineering field as these cells can be easily stocked froozen for use when necessary. 
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Développement d’une solution ORALE pédiatrique de Captopril  
GRYLLAKI-BERGER M., PODILSKY G., WIDMER N., GLOOR S., PANNATIER A. 
Service de Pharmacie, CHUV, 1011 LAUSANNE 
 
 

Introduction 
Le captopril, inhibiteur de l’enzyme de conversion de l’angiotensine, est largement utilisé 
dans le traitement de l’hypertension artérielle et de l’insuffisance cardiaque chez l’adulte et 
l’enfant . De par son instabilité en milieu aqueux (oxydation en captopril disulfure), il n’est 
actuellement commercialisé que sous forme de comprimés. La prescription fréquente de doses 
faibles et variables en pédiatrie justifiait le développement d’une forme orale liquide, tant sur 
le plan pratique et économique, que sur celui de la sécurité d’administration. Cependant toutes 
les formulations orales liquides publiées présentent une stabilité courte, ne dépassant guère 1 
mois. 

Objectif 
Développer une forme orale liquide de captopril d’une stabilité d’au moins 6 mois. 

Méthode 
Sur la base des données de la littérature, élaboration de 8 formulations liquides différentes de captopril   1 mg/ml 

(concentration permettant le prélèvement d’un volume adéquat pour une administration en pédiatrie). Mise au 

point d'une « stability indicating method » par HPLC par des tests de dégradation accélérée à la chaleur (100°C), 

en milieu acide, basique, en présence d'un agent oxydant et de la lumière.  Sélection de la formulation la plus 

stable durant le premier mois. Etude de stabilité sur 2 ans de 3 lots (3 échantillons/lot) dans leur conditionnement 

final à température ambiante (TA), au frigo et à 40° ±  2°C. Contrôle microbiologique au début et à la fin de l’étude 

selon la méthode de la Ph. Eur. (Ed. 3). 

Résultats 
La formule retenue est une solution aqueuse de captopril 1 mg/ml additionnée d’EDTA 1 
mg/ml comme stabilisateur et conditionnée dans des flacons VERAL en verre brun de 60 ml. 

Après dégradation dans les conditions définies ci-dessus, le pic du captopril est nettement 
séparé  sur les chromatogrammes de ceux des produits de dégradation.  

Après 2 ans, la concentration mesurée est de 104.6% (± 0.32 %) au frigo, 103.6% (± 0.86 %)  à TA et  96.5 % 
(± 0.02%) à 40°C. 
Aucune croissance n'a été observée sur la durée de l'étude. 

Discussion et conclusion 
La solution de captopril 1 mg/ml mise au point est simple à préparer. En partant du principe actif pur et en 
présence d’EDTA comme complexant, les traces de métaux éventuellement présents n'induisent pas l'oxydation 
du captopril et par conséquent le recours à d’autres stabilisateurs n’est pas nécessaire. La méthode HPLC 
développée est une « stability indicating method ».  Les résultats de l’étude ont montré que cette solution a une 
durée de validité de 2 ans au frigo et à TA.  Compte tenu du fait que la préparation ne contient pas d’agent 
antimicrobien, une conservation au frigo (2 - 8°C) est toutefois recommandée. 
La formule proposée présente un réel avantage en pédiatrie tant sur le plan de la sécurité d'administration que sur 
celui de l'économie. 
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ANTONARAKIS STYLIANOS GEN-021 / GEN-022 / GEN-017 
APPARAILLY FLORENCE IMI-043 
APPAY VICTOR IMI-028 / IMI-029 / IMI-017 
APPLEGATE LEE THE-003 
ARDUINO JM ODE-021 
AROPE SALINA GEN-005 
AROUA A. EHU-012 
ARSENIJEVIC YVAN THE-004 
ATTAR HOMA GEN-021 / GEN-022 
AUBERSON MURIEL MCV-022 
AUBERT JOHN-DAVID IMI-015 / THE-009 / MCV-004 
AUBRY DOMINIQUE IMI-045 
AUDERSET KATYA ODE-007 / ODE-014 / ODE-015 / ODE-016 / ODE-009 
AUDRAN REGINE IMI-027 
AUGSBURGER MARC THE-011 
AURREKOETXEA-HERNANDEZ KOLDO GEN-005 
AZEREDO DA SILVEIRA SAMAREH THE-004 
BACCAGLIONI EMANUELA NEU-000 / NEU-000 
BACHMANN CLAUDE NEU-001 / IMI-009 
BADAUT JEROME NEU-011 / NEU-014 
BAECHLER S. EHU-012 
BAISSE BENEDICTE GEN-008 / GEN-009 
BALDI LUCIA IMI-045 
BALLY FRANK IMI-002 / IMI-047 
BALMAS BOURLOUD KATIA ODE-007 / ODE-014 / ODE-015 / ODE-016 / ODE-009 
BALMER AUBIN ODE-011 
BARAKAT-WALTER IBTISSAM NEU-009 
BARBEY CATHERINE IMI-026 
BARBLAN JEAN-LUC GEN-003 
BASHIROVA ARMAN GEN-019 
BATTEGAY MANUEL IMI-014 
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BAUD DAVID IMI-011 
BAUMGAERTNER PETRA IMI-029 
BECKMANN JACQUES GEN-014 / GEN-018 / GEN-021 / GEN-022 
BEERMAN F. IMI-046 
BEIER WINFRIED IMI-002 
BEMELMANS ALEIX THE-004 
BENATHAN MESSOD ODE-005 
BERETTA VERONIQUE NEU-017 / NEU-016 
BERGER ALEXANDRE EHU-009 / IMI-016 
BERNARDINELLI YANN NEU-010 
BERNASCONI ERIC IMI-030 
BERTA TEMUGIN NEU-006 
BEZZI PAOLA NEU-008 / NEU-002 

BILLE JACQUES GEN-010 / GEN-013 / GEN-012 / IMI-041 / THE-002 / 
THE-006 / GEN-015 / IMI-019 

BINNERT CHRISTOPHE MCV-036 
BIOLEY GILLES IMI-048 
BIOLLAZ JEROME GEN-023 / EHU-010 
BISCHOF DELALOYE ANGELIKA THE-024 / ODE-012 / MCV-001 / MCV-026 / ODE-020 
BIZE VINCENT MCV-028 
BIZZINI ALAIN IMI-008 
BLANC CATHERINE THE-022 / MCV-015 / MCV-016 / IMI-016 

BLEIBER GABRIELA GEN-018 / GEN-019 / GEN-011 / GEN-024 / GEN-016 / 
GEN-023 / IMI-014 / GEN-017 

BLOCH JOCELYNE NEU-015 
BOBST MARTINE IMI-012 
BOCHUD FRANCOIS ODE-010 / ODE-013 
BOCHUD M. MCV-043 
BOEHM BERNHARD THE-016 
BOESCH CHRIS MCV-036 
BOGOUSSLAVSKY JULIEN NEU-009 / NEU-014 / IMI-055 / NEU-029 
BOLAY SASKIA THE-002 
BONDALLAZ PERCY NEU-027 
BONNY CHRISTOPHE GEN-014 / NEU-014 / ODE-002 / MCV-031 
BOUBAKER ARIANE THE-024 
BOUCHET-MARQUIS CEDRIC THE-020 
BOUDOUSQUIE CAROLINE IMI-026 
BOUGORSKI ROUSLAN MCV-032 / MCV-029 
BOULKROUN SHEERAZED MCV-033 

BOUZOURENE HANIFA ODE-018 / ODE-019 / MCV-004 / IMI-009 / ODE-017 / 
ODE-008 

BOVET PASCAL MCV-021 / EHU-006 / MCV-038 / MCV-039 / MCV-040 / 
EHU-008 / MCV-037 

BRAISSANT OLIVIER NEU-001 
BRAMBILLA LILIANA NEU-000 / NEU-002 
BRESSAN STEPHANIA ODE-011 
BRICARD GABRIEL ODE-018 / ODE-019 
BRISSONI BRIAN IMI-040 
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BRUNET JEAN-FRANCOIS NEU-011 / NEU-015 
BRUNNER HANS MCV-004 
BUCHEGGER FRANZ ODE-012 
BUCHER PHILIPP GEN-020 
BUCHILLIER THIERRY ODE-010 
BUCLIN THIERRY THE-000 / THE-001 / GEN-024 / THE-022 / GEN-023 
BUETTI ELENA GEN-005 
BUGNON OLIVIER THE-021 
BULLIARD JEAN-LUC EHU-007 
BULLING SHELLEY ODE-011 
BURGAT LAURENCE NEU-028 
BURGENER FRANZ ODE-020 
BURKHALTER JULIA NEU-005 
BURNAND B. MCV-026 

BURNIER MICHEL MCV-039 / MCV-015 / MCV-016 / MCV-042 / MCV-043 / 
THE-021  

BURNS KIM IMI-040 
BURRI NATHALIE THE-029 
BUSSO NATHALIE IMI-001 
BUTTET SOVILLA JOCELYNE NEU-028 
BUTTICAZ CHRISTOPHE GEN-011 
BUTTY ANNE-CHRISTINE GEN-002 
CACHAT MICHEL IMI-027 
CAGNON LAURENE NEU-001 

CALANDRA THIERRY THE-002 / THE-006 / IMI-052 / IMI-002 / IMI-047 / IMI-
003 / IMI-004 / IMI-018 / ODE-021 

CAPPONI SANDRO MCV-019 
CARDENAS J. MCV-023 / MCV-025 
CARNAL BEATRICE NEU-026 
CAROTA ANTONIO NEU-029 
CARRINGTON MARY GEN-019 
CARTONI CRISTINA MCV-017 
CASTELLA CYRIL ODE-013 
CELLERAI CRISTINA IMI-005 / IMI-006 
CENGELLI FERIDE THE-007 

CEROTTINI JEAN-CHARLES ODE-018 / ODE-019 / IMI-028 / IMI-048 / IMI-029 / ODE-
017 / IMI-017 

CESSON VALERIE ODE-006 
CHALARD ROMILDA NEU-026 
CHANSON ALAIN THE-005 
CHAPATTE LAURENCE IMI-044 
CHARRIERE NICOLE EHU-004 
CHATTON JEAN-YVES NEU-010 
CHERPILLOD JACQUES IMI-045 
CHEVIET SEVERINE MCV-020 
CHIOLERO ARNAUD EHU-008 / EHU-011 / IMI-016 
CHOBAZ VERONIQUE IMI-001 
CHOLLET-RIVIER MADELEINE ODE-011 
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CIUFFREDA DONATELLA IMI-025 / IMI-037 / IMI-013 / IMI-005  
CLARKE STEPHANIE NEU-028 / NEU-020 / NEU-022 / NEU-023 
CLOUTIER GUY MCV-027 
CLOUTIER SYLVAIN ODE-024 / ODE-025 
COLEY BRIAN THE-018 
COLLYN FRANCOIS IMI-054 
COLOMBO SARA THE-000 / THE-001 / GEN-024 / GEN-023 
CONDORELLI DANIELE MCV-018 
CONNE BEATRICE IMI-039 
CONQUET FRANCOIS NEU-027 
CORNUZ JACQUES EHU-011 / MCV-026 
CORRADIN GIAMPIETRO IMI-027 / ODE-006 

CORTHESY BLAISE IMI-030 / IMI-031 / IMI-033 / IMI-032 / IMI-000 / IMI-038 / 
IMI-034 

COSTE ALIX GEN-010 
COUSIN NATHALIE IMI-026 
CRETTAZ DAVID IMI-007 
CUCCHIA CELINE MCV-012 
DAR IMRAN GEN-014 
DARIOLI R. MCV-026 / IMI-014 / MCV-037 
DARWICHE JOELLE EHU-002 
DE BUYS ROESSINGH ANTHONY THE-003 
DE GRANDI PIERRE ODE-020 / IMI-012 
DE LANDTSHEER JEAN-PIERRE EHU-007 
DE ROTEN YVES NEU-017 / NEU-016 
DECAILLER CHANTAL IMI-023 
DECOMBAZ JACQUES MCV-036 

DECOSTERD ISABELLE NEU-006 / THE-000 / THE-001 / THE-022 / THE-002 / 
NEU-004 / GEN-023 

DECOSTERD LAURENT GEN-024 
DEJNABADI HOOMAN THE-019 
DEL SOLDATO PIERO MCV-008 
DELACUISINE BRIGITTE NEU-023 
DELALOYE JEAN-FRANCOIS ODE-020 
DELORENZI MAURO GEN-020 
DEMARTEAU O. THE-027 
DENYS ALBAN MCV-027 
DEPERTHES DAVID ODE-023 / ODE-024 / ODE-026 / ODE-028 
DESCOMBES FRANCOIS ODE-013 
DESMARCHELIER AURELIEN THE-010 
DESNUES BENOIT IMI-053 
DESPLAND JEAN-NICOLAS NEU-017 / NEU-016 
DEUTSCH SAMUEL GEN-021 / GEN-022 / GEN-017 
DEVÊVRE ESTELLE IMI-029 / IMI-042 
DIEGUEZ SEBASTIAN NEU-029 
DIMO NOELLE EHU-014 
DJOUAD FARIDA IMI-043 
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DO HUU PHUOC ODE-011 
DOBREVA IVETA MCV-006 
DOENZ FRANCESCO MCV-027 
DOMERCQ MARIA NEU-002 
DONDA ALENA ODE-006 
DOUCEY MARIE-AGNES IMI-021 
DRISCOLL ROBERT THE-015 
DROZ PIERRE-OLIVIER EHU-004 
DRUIHLE PIERRE IMI-027 
DU PASQUIER RENAUD IMI-055 
DUBOCHET JACQUES THE-020 
DUCHOSAL MICHEL MCV-004 / IMI-045 / IMI-056 
DUDLER JEAN IMI-043 / THE-015 / THE-013 
DUMOUTIER LAURE IMI-043 
DUTOIT VALERIE IMI-025 / IMI-037 / IMI-013 
EAP C. MCV-042 
ECKERT PHILIPPE EHU-009 
ECKSTEIN MIGUEL ODE-013 
ELTSOV MIKHAIL THE-020 
ENTENZA JOSE M. IMI-008 
ESTRADE CHRISTINE IMI-049 / IMI-050 
FACTA A.D. MCV-023 / MCV-024 / MCV-025 / MCV-026 
FAEH DAVID MCV-021 / EHU-006 
FAES-VAN'T HULL EVELINE THE-012 
FAGERBERG THERES ODE-019 
FARRON ALAIN THE-018 
FATTAH OMAR ODE-026 / ODE-027 
FAVRE LAURENT IMI-033 
FEDERICI ERMANNO THE-029 
FEDERLI METTE IMI-016 
FEIHL FRANCOIS MCV-011 / MCV-034 / MCV-010 / MCV-000 / MCV-009 
FELBER LOYSE ODE-023 
FELLAY JACQUES IMI-015 / THE-008 
FELLEY-BOSCO EMANUELA IMI-022 
FELLRATH JEAN-MARC THE-009 
FICHE MARYSE ODE-020 
FIORONI PATRICIA THE-009 
FISCHETTI VINCENT A. IMI-008 
FLAHAUT MARJORIE ODE-007 / ODE-014 / ODE-015 / ODE-016 / ODE-009 
FLEURY SYLVAIN THE-015 / THE-017 / THE-016 / THE-013 
FORNARI ELEONORA NEU-019 / NEU-021 
FOWLER-JAEGER NICOLE MCV-007 
FRAILLERY DOMINIQUE IMI-011 
FRANCIOLI PATRICK IMI-020 / IMI-016 
FRASNELLI MATTHIAS IMI-001 
FREY PETER THE-024 
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FRIEDERICI ANGELA D. NEU-028 
FRITSCHE RODOLPHE IMI-030 
FUELLEMANN RUEDI GEN-007 
FURRER HANSJAKOB GEN-024 / GEN-023 / IMI-014 
GABBIANI GIULIO MCV-004 
GAEGGELER HANSPETER MCV-007 / MCV-005 
GAIDE OLIVIER IMI-039 
GAILLARD ROLF C. MCV-003 / MCV-002 / NEU-012 / GEN-006 / MCV-001 
GAJHEDE MICHAEL GEN-014 
GANTELET EMILIEN NEU-009 
GARCIA MIGUEL IMI-006 
GATTESCO SONIA MCV-014 
GAUCI C. MCV-045 
GAUTSCHI IVAN MCV-022 
GAVILLET MATHILDE NEU-025 
GEISSMAN F. IMI-046 
GENOUD CHRISTEL NEU-024 
GERBER STEFAN GEN-004 
GERMOND MARC EHU-002 / THE-005 
GERTH WC ODE-021 
GERVASONI JEAN-PIERRE MCV-044 
GHIKA JOSEPH NEU-029 
GIDDEY MARLYSE IMI-008 / IMI-036 
GIKIC MILICA GEN-008 / GEN-009 
GILLIARD NICOLAS NEU-006 / NEU-004 
GIRAUD SYLVAIN EHU-003 
GIVEL JEAN-CLAUDE THE-022 
GLAUSER MICHELINE NEU-012 
GOLDSTEIN DAVID GEN-024 
GONVERS JEAN-JACQUES IMI-025 / IMI-037 / IMI-013 
GONZALEZ RODRIGUEZ ELENA MCV-005 / MCV-007 
GORVEL JEAN-PIERRE IMI-051 
GOURDON GENEVIEVE NEU-009 
GRAF PATRICK ODE-020 
GRANDCHAMP NICOLAS NEU-026 
GRANGETTE CORINNE IMI-031 
GRANZIERA CRISTINA NEU-014 
GREMLICH SANDRINE GEN-004 
GRENNINGLOH GABRIELE NEU-027 
GREUB GILBERT IMI-051 / IMI-053 / IMI-054 
GRIMBUHLER VALERIE IMI-049 / IMI-050 
GRISEL PHILIPPE MCV-029 
GROLLIMUND LAURENCE NEU-015 
GROSS NICOLE ODE-007 / ODE-014 / ODE-015 / ODE-016 / ODE-009 
GUENAT SYLVIE GEN-014 
GUEX PATRICE EHU-002 
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GUIGNARD NICOLE THE-001 / IMI-036 / IMI-023 
GUILLOD LINE MCV-003 
GUTERRIEZ DANIEL EHU-000 / EHU-001 
GUY LIONEL IMI-054 / GEN-007 
GUZZARDI MONTSERRAT IMI-039 
HAEFLIGER JACQUES-ANTOINE MCV-019 / MCV-018 / MCV-030 / MCV-000 
HAENNI MARISA GEN-003 
HAESLER ERIK MCV-001 
HAO HIROYUKI MCV-004 
HARARI ALEXANDRE IMI-005 / IMI-006 / IMI-010 
HAUSEL PIERRETTE IMI-022 
HAUSER PHILIPPE IMI-041 
HAYOZ DANIEL MCV-004 / MCV-001 
HERNANDEZ-PAMPALONI M. MCV-023 
HILFIKER SILVIA EHU-005 
HIRSCHEL BERNARD IMI-014 
HIRT LORENZ NEU-014 
HIRT-BURRI NATHALIE THE-003 
HO LIZA IMI-039 
HOFFMANN MICHAEL THE-016 
HOFMANN HEINRICH THE-007 
HOHLFELD PATRICK THE-003 / THE-003 / THE-029 
HONEGGER PAUL NEU-001 / THE-007 
HORISBERGER JEAN-DANIEL MCV-028 / MCV-007 
HSUEH W.A. MCV-023 / MCV-025 
HUGLI OLIVIER THE-022 
HURNI CLAIRE-ANNE MCV-002 
HUTTER DAMIAN MCV-012 / MCV-013 
HUYNH C.K EHU-013 
IGAZ PETER NEU-012 
ISCHER FRANCOISE GEN-010 
ISEL FREDERIC NEU-028 
ISOM LORI NEU-004 
ITH MICHAEL MCV-036 
JAMES RICHARD W. MCV-006 
JANDUS CAMILLA IMI-048 
JANSSENS SOPHIE IMI-040 
JANZER ROBERT-CHARLES NEU-027 
JATON KATIA IMI-019 
JAYET PIERRE-YVES MCV-008 / MCV-012 / MCV-013 
JEANRENAUD XAVIER MCV-001 
JELINIC PETAR GEN-000 
JICHLINSKI P. ODE-025 
JI RU-RONG NEU-004 
JIANHUA CHEN ODE-002 
JILEK SAMANTHA IMI-032 / IMI-055 
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JOFFRAUD MAGALI IMI-024 
JOLLES BRIGITTE THE-018 / THE-019 
JONGENEEL VICTOR C. ODE-017 
JORGENSEN CHRISTIAN IMI-043 
JOSEPH JEAN-MARC ODE-014 / ODE-015 / ODE-016 
JOURDAIN PASCAL NEU-002 
JUILLERAT-JEANNERET LUCIENNE THE-009 / THE-007 
KADAOUI KHALIL IMI-000 
KAESSMANN HENRIK GEN-016 
KAISER STEFAN THE-012 
KAPP URSULA THE-012 

KAPPENBERGER LUKAS MCV-038 / THE-015 / THE-017 / MCV-029 / MCV-031 / 
THE-014 / THE-013 / MCV-037 

KARABABA MAHIR GEN-010 / GEN-013 
KASIBHATLA SHAILAJA ODE-004 
KASTRUP JETTE S. GEN-014 
KATO ANN NEU-006 
KEISER OLIVIER GEN-023 
KELLENBERGER STEPHAN NEU-013 / MCV-022 / NEU-007 
KHOURY MAROUN IMI-043 
KINKEL KAREN ODE-013 
KISHI T ODE-028 
KNAUP MARLIES IMI-002 
KNOTT GRAHAM MCV-020 / NEU-024 
KNYAZEVA MARIA NEU-019 / NEU-021 
KORBER MARTINE MCV-004 
KOSINSKI MAREK ODE-012 
KOSSLER THIBAULT IMI-018 
KRAFTSIK RUDOLF NEU-009 / NEU-026 
KRAMER UELI NEU-017 / NEU-016 
KRATTINGER NATHALIE MCV-019 
KREISSL M.C. MCV-023 / MCV-026 
KRIEG ARTHUR IMI-028 / IMI-029 
KRISTENSEN OLE GEN-014 
KRUGER OLAF MCV-019 
KÜNDIG CHRISTOPH ODE-027 
KUNTZER THIERRY NEU-009 
KUULASMAA KARI MCV-041 
LAMOTH FREDERIC IMI-020 
LANG-MURITANO MARIAROSARIA GEN-006 
LAPOINTE AK ODE-021 
LATADO HELIA IMI-022 
LATGE JEAN-PAUL GEN-012 
LAUDANI LYSIANE ODE-014 / ODE-015 / ODE-016 
LE GOFF GERALDINE IMI-055 
LEE BELLE L. THE-000 / THE-001 / GEN-023 / GEN-024 
LEE L. APPELGATE THE-029 
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LEHMAN SANDRA NEU-003 
LENAIN VINCENT GEN-001 / GEN-002 
LENGACHER SYLVAIN NEU-000 
LEPORE MARIO THE-004 / MCV-017 
LEPORI DOMENICO EHU-000 
LEROY ODILE IMI-027 
LEUBA GENEVIEVE NEU-026 
LEVI FABIO EHU-007 
LEVIN MICHAEL IMI-052 
LEVRAND SANDRA MCV-011 / MCV-010 / MCV-009 
LEVY FREDERIC ODE-018 / ODE-019 / IMI-044 / ODE-017 / ODE-017 
LEYVRAZ PIERRE-FRANÇOIS THE-029  
LEYVRAZ SERGE IMI-028 / THE-019 / THE-012 / ODE-008 / IMI-017 
LI JIANPING THE-013 
LI-ZHONG JIANPING THE-017 

LIAUDET LUCAS MCV-011 / MCV-034 / MCV-035 / MCV-010 / MCV-000 / 
MCV-009 

LIENARD DANIELE IMI-028 / IMI-029 / IMI-017 
LOEFFLER JUTTA M. IMI-008 
LOEUILLET CORINNE GEN-024 / GEN-021 / GEN-022 / GEN-017 
LOFFING DOMINIQUE MCV-007 / MCV-007 
LONGARETTI CELINE IMI-026 
LORENZI OLIVIER GEN-008 / GEN-009 
LOUKILI NOUREDDINE MCV-046 
LURATI FLORIANA IMI-027 
MACH JEAN-PIERRE ODE-006 
MADELEINE GEORGE MCV-021 
MAEDER PHILIPPE NEU-019 / NEU-021 
MAGARA FULVIO NEU-027 
MAGISTRETTI PIERRE NEU-011 / NEU-010 / NEU-025 
MAGNIN FLORENCE THE-023 
MAHNKE YOLANDA IMI-042 
MAJCHERCZYK PAUL IMI-036 / GEN-003 / IMI-023 
MANGIN PATRICE THE-010 / THE-011 / EHU-014 
MARCHETTI OSCAR THE-002 / THE-006 / IMI-002 / IMI-047 / ODE-021 
MARCLAY LAETITIA EHU-002 
MARK SILKE THE-029 
MARKERT MICHELE MCV-000 
MARTIN DAVID MCV-018 / NEU-005 / MCV-030 / ODE-004 

MARTINEZ RAQUEL GEN-018 / GEN-019 / GEN-011 / GEN-008 / GEN-009 / 
GEN-016 / IMI-014 / IMI-024 

MARTINON FABIO IMI-035 
MARTUZZI ROBERTO NEU-019 / NEU-020 
MASSON J.C. MCV-026 
MATTER MAURICE ODE-018 / ODE-008 
MATUTE CARLOS NEU-002 
MAURER FABIENNE NEU-014 
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MAY MARGARET GEN-018 
MAYSINGER DUSICA THE-007 
MAZZA STEFANIA IMI-005 
MAZZOLAI LUCIA MCV-004 
MEDJITNA-RAIS EMMANUELLE IMI-006 
MEGE JEAN-LOUIS IMI-051 / IMI-053 
MEIER PASCAL MCV-015 / MCV-016 / ODE-014 / ODE-015 / ODE-016 
MEINHARDT ANDREA MCV-029 
MENEAU ISABELLE GEN-012 / IMI-041 
MENZEL OLIVIER IMI-007 
MERCAY AURELIA ODE-011 
MERCENIER ANNICK IMI-031 
MERESSE STEPHANE IMI-051 
MERKLE HANS-PETER IMI-032 
MERMOD ALICE MCV-001 
MEULI RETO NEU-019 / NEU-021 / NEU-020 

MEYLAN PASCAL GEN-018 / IMI-015 / THE-008 / IMI-035 / NEU-003 / IMI-
049 / IMI-049 / IMI-050 / IMI-050 / NEU-022 

MICHEL LUC NEU-016 / NEU-020 
MICHEL PATRICK NEU-029 
MICHETTI PIERRE IMI-009 
MICHIELIN OLIVIER ODE-019 / GEN-011 
MICHOD DAVID ODE-000 / ODE-002 / ODE-004 
MILANO GIUSEPPINA MCV-031 
MIRIMANOFF RENE-OLIVIER ODE-011 
MOECKLI RAPHAEL ODE-010 / ODE-011 
MÖLLER PETER ODE-022 
MONACHON CEDRIC IMI-036 / IMI-022 
MONBARON DAVID MCV-003 / MCV-002 / MCV-001 
MONNIER PHILIPPE ODE-022 
MONNET-TSCHUDI FLORIANNE THE-007 
MONNIN P. EHU-012 / EHU-001 / EHU-000 
MONOD JEAN-FRANCOIS ODE-020 
MOORE L. MCV-023 / MCV-025 
MOREILLON PHILIPPE IMI-008 / IMI-036 / GEN-007 / GEN-003 / IMI-023 
MOREL SANDRINE MCV-031 
MORGENTHALER STEFAN IMI-045 
MORISOD XAVIER NEU-006 
MONTJOVENT OLIVIER THE-029 
MOUHSINE ELYAZID THE-022 
MUHLETHALER ANNICK ODE-007 / ODE-014 / ODE-015 / ODE-016 
MUJYNYA LUDUNGE KATHI MCV-031 / THE-014 
MUNIER FRANCIS ODE-011 
MUNOZ MIGUEL GEN-011 / GEN-021 / GEN-022 
MURPHY BRONA M ODE-004 
MURRAY MICAH M. NEU-028 / NEU-020 / NEU-003 / NEU-022 
MUHLETHALER-MOTTET ANNICK ODE-009 

252



MARZ WINFRIED THE-016 
NAHIMANA AIMABLE IMI-056 
NARDELLI-HAEFLIGER DENISE IMI-011 / IMI-012 
NGUYEN DANIEL GEN-004 
NICOD PASCAL MCV-008 
NIEDERHAUSER GUY GEN-001 / GEN-002 
NIETH VALERIE THE-002 
NOEL DANIELLE IMI-043 
NOERREGARD RIKKE MCV-007 
NUSSBAUMER FRANCOIS THE-018 
NUSSBERGER JURG MCV-004 
OBERSON CHRISTOPHE THE-024 
ODDO MAURO MCV-034 / MCV-035 
OPPLIGER ANNE EHU-004 / EHU-005 
ORTIZ MILLAN GEN-016 
OSTERMANN SANDRINE GEN-006 
OTT JURG GEN-018 
OTTEN L.A. IMI-046 
OZSAHIN MAHMUT ODE-022 

PACCAUD FRED MCV-038 / MCV-039 / MCV-040 / EHU-008 / EHU-011 / 
MCV-041 / MCV-037 / MCV-044 

PACHE GILBERT ODE-011 
PAGANI JEAN-LUC MCV-035 
PANIZZON RENATO G. ODE-005 
PANNATIER ANDRE EHU-010 

PANTALEO GIUSEPPE IMI-025 / IMI-037 / IMI-021 / IMI-013 / IMI-005 / IMI-055 / 
IMI-006 / IMI-010 

PARIS SOPHIE GEN-012 

PASCUAL MANUEL IMI-025 / IMI-037 / IMI-015 / THE-008 / THE-017 / THE-
002 / THE-006 / THE-013 

PATRICE MANGIN EHU-003 
PEDRAZZINI THIERRY THE-004 / MCV-017 /  MCV-019 
PELLERIN LUC NEU-000 
PERDRIX J. MCV-026 
PERIER ROUAïDA GEN-020 
PERILLO-ADAMER FLORENCE ODE-012 
PERRET SOPHIE MCV-003 / MCV-002 / MCV-001 
PERRET-ME VERONIQUE MCV-014 
PERRIARD JEAN-CLAUDE MCV-032 
PERRIER MICHEL EHU-012 / IMI-038 / ODE-022 
PERRIN FLORENCE NEU-006 
PERTIN MARIE NEU-006 / NEU-004 
PESSE BENOìT MCV-011 / MCV-010 
PETER BASTIAN THE-028 
PETIGNAT CHRISTIANE IMI-016 
PETIT JEAN-MARIE NEU-011 
PFISTER YVAN MCV-022 
PICA ALESSIA ODE-011 
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PICHON FABIEN NEU-018 
PICHONNAZ CLAUDE THE-018 / THE-019 
PILATI ETHEL NEU-008 / NEU-002 
PILLET LOÏC THE-027 
PINGET CHRISTOPHE EHU-009 
PITTET FABIENNE NEU-026 
PIOLETTI DOMINIQUE THE-028 / THE-029 
PLAISANCE VALERIE MCV-014 
PLENCE PASCALE IMI-043 
POIROT OLIVIER NEU-013 
POUPON LUCIENNE IMI-006 
PRALONG FRANCOIS NEU-012 / GEN-006 
PRAZ VIVIANE GEN-020 
PRIMI MARIE-PIERRE THE-005 
PRIOR J.O. MCV-023 / MCV-024 / MCV-025 / MCV-026 
PROD'HOM GUY IMI-019 
PUTTINGER RUDOLPH GEN-006 
QANADLI SALAH MCV-027 
QUINN T. THE-027 
QUINONES M.J. MCV-023 / MCV-025 
RACAGNI GIORGIO NEU-000 
RAOULT DIDIER IMI-051 / IMI-053 
REGAZZI ROMANO GEN-001 / GEN-002 / MCV-020 / MCV-030 / MCV-014 
REGLI LUCA NEU-011 
REICHHART MARC NEU-029 
RENAULD JEAN-CHRISTOPHE IMI-043 
RENNER PASCAL IMI-052 / IMI-003 
REVAZ VERONIQUE IMI-012 
REY JEAN-PIERRE NEU-012 / IMI-034 
REYMONDIN DANIELLE GEN-004 
REYNARD SEVERINE IMI-028 / IMI-017 
RIESEN WALTER MCV-038 
RIGNAULT STEPHANIE MCV-000 
RIMOLDI DONATA ODE-018 / IMI-029 / ODE-017 
RIVES VP ODE-021 
RINK KLAUS THE-004 
RIZZO ELENA MCV-027 
ROBERT BRUNO ODE-006 
ROBINSON NEIL EHU-003 / IMI-002 / IMI-047 
ROCHAT FABIENNE NEU-026 
RODRIGUEZ ARMANDO MCV-012 
RODUIT RAPHAEL GEN-014 
ROGER THIERRY IMI-052 / IMI-003 / IMI-004 / IMI-018 
ROGNON BENEDICTE GEN-015 
ROLLINI PIERRE THE-012 

ROMERO PEDRO ODE-018 / ODE-019 / IMI-028 / IMI-048 / IMI-042 / IMI-
012 / IMI-029 / ODE-017 / IMI-017 
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RONGERE JULIEN ODE-003 
ROSENBLATT-VELIN NATHALIE MCV-017 
ROSSIER BERNARD MCV-007 / MCV-005 
ROTEN CLAUDE-ALAIN IMI-054 / GEN-007 
ROTGER MARGALIDA GEN-024 / GEN-023 / IMI-014 
ROTHENBERGER SYLVIA GEN-011 
ROUILLER ERIC NEU-015 
RUBIO-GODOY VERENA IMI-029 
RUCHTI EVELYNE NEU-027 
RUEDA DANIEL IMI-039 
RUEGG MARLIES IMI-045 
RUFER NATHALIE IMI-028 / IMI-029 / IMI-007 / IMI-017 
RUFFIEUX CHRISTIANE EHU-011 
RUIZ JUAN MCV-003 / MCV-002 / MCV-001 / THE-016 
RUSCA SOPHIE EHU-004 
SAHLI ROLAND IMI-049 / IMI-050 
SALINAS CARLOS MCV-012 / MCV-013 
SALVI ROBERTO NEU-012 / GEN-006 

SANGLARD DOMINIQUE GEN-010 / GEN-013 / GEN-012 / IMI-041 / THE-002 / 
THE-006 / GEN-015 

SANSTCHI VALERIE THE-021 
SARTORI CLAUDIO MCV-008 / MCV-012 / MCV-013 
SAUDAN CHRISTOPHE THE-010 / THE-011 
SAUGY MARTIAL EHU-003 / THE-010 / THE-011 
SAYAR BEYZA IMI-022 
SCALETTA CORINNE THE-003 / THE-029 
SCHALLER MARIE-DENISE MCV-034 / MCV-035 / EHU-009 
SCHAPIRA MARC GEN-008 / GEN-009 / IMI-024 / IMI-045 
SCHELBERT H.R. MCV-023 / MCV-024 / MCV-025 / MCV-026 
SCHENK FRANCOISE NEU-026 
SCHERRER URS MCV-008 / MCV-012 / MCV-013 
SCHIESSER ANNE-LAURE IMI-052 / IMI-003 / IMI-004 / IMI-018 
SCHILD LAURENT MCV-022 
SCHIMMING THOMAS THE-004 
SCHINDLER T.H. MCV-023 / MCV-024 / MCV-025 / MCV-026 
SCHLUEP MYRIAM IMI-055 
SCHMID CHRISTOPH GEN-020 
SCHNEIDER NICOLAS ODE-020 
SCHNYDER PIERRE MCV-027 
SCHOENLE EUGEN GEN-006 
SCHORDERET DANIEL THE-004 
SCHRENZEL JACQUES IMI-018 
SCHUMACHER TON N. IMI-048 
SCHWALLER JURG IMI-039 
SENECHAUD ISABELLE ODE-005 
SENGSTAG THIERRY GEN-020 
SENN LAURENCE IMI-019 / THE-005 
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SERVINA MONICA MCV-040 
SERVIS CATHERINE ODE-017 
SEYDOUX CHARLES IMI-015 
SHAMLAYE CONRAD MCV-039 / MCV-040 
SHAW PHILLIP GEN-000 / ODE-003 / MCV-013 
SHIMIA SHAHRAM EHU-010 
SILACCI P. MCV-045 
SIMEONI ELEONORA THE-015 / THE-017 / THE-016 / THE-013 
SIRARD JEAN-CLAUDE IMI-022 
SO ALEXANDER KAI-LIK IMI-043 / IMI-001 
SOE SOE IMI-027 
SORANZO NICOLE GEN-024 
SOTTAS PIERRE-EDOUARD THE-010 
SOULEZ GILLES MCV-027 
SPAHN DONAT NEU-006 / NEU-004 

SPEISER DANIEL ODE-018 / ODE-019 / IMI-028 / IMI-048 / IMI-029 / ODE-
017 / IMI-017 

SPERTINI FRANCOIS IMI-027 / IMI-026 / IMI-033 / EHU-003 / GEN-008 / GEN-
009 / IMI-034 / IMI-024 

SPIELVOGEL HILDE MCV-012 / MCV-013 
SPRENGER RAIMUND GEN-024 
STAUB OLIVIER MCV-033 / THE-023 
STAUFFER JEAN-CHRISTOPHE EHU-009 
STEINER Q.-G. IMI-046 
STETTLER RODRIGUE MCV-036 
STIRNEMANN KATHRIN ODE-006 
STUBBE HILTRUD NEU-008 
STUBER THOMAS MCV-012 / MCV-013 
STUPP ROGER ODE-008 
SWISS HIV COHORT STUDY GEN-018 / GEN-019 
TAFFE PATRICK IMI-014 
TAMCHES EMMANUEL THE-022 
TAPIA GONZALO IMI-006 
TAPPY LUC MCV-036 
TARDIF ERIC NEU-003 / NEU-022 / NEU-023 
TARR PHILIP IMI-014 
TARUSSIO DAVID IMI-001 
TASINATO ANDREA THE-004 
TAUXE CAROLINE IMI-024 

TELENTI AMALIO 
GEN-018 / GEN-019 / GEN-011 / THE-000 / THE-001 / 
GEN-021 / GEN-022 / GEN-016 / GEN-023 / IMI-014 / 
GEN-017 / GEN-024 

TERRANOVA FABIEN MCV-033 / THE-023 
THADIKKARAN LYNNE IMI-007 
THALMANN SEBASTIEN MCV-008 / MCV-012 / MCV-013 
THEILER GREGORY ODE-017 
THELEN MARCUS IMI-039 
THEVENET JONATHAN NEU-014 
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THIRAN JEAN-PHILIPPE NEU-020 
THOME MARGOT IMI-039 
THUERIG CHRISTINE ODE-008 
THUILLARD DELPHINE GEN-024 / GEN-017 
TISSOT JEAN-DANIEL IMI-007 
TOCCHETTI PAOLA MCV-008 
TROILLET FRANCOIS XAVIER IMI-025 / IMI-037 
TRUEB P EHU-012 
TSCHOPP JURG IMI-040 / IMI-035 / IMI-039 
TURINI PIERRE MCV-008 
URNER FRANCOISE THE-005 
VALENTINO EMILIO GEN-013 
VALLELIAN FLORENCE IMI-005 
VALLET VERONIQUE MCV-004 / IMI-045 
VALLEY J.F. EHU-012 / ODE-010 / EHU-001 / ODE-011 
VAN BEMMELEN MIGUEL MCV-022 
VANNAY-BOUCHICHE CHRISTINE MCV-009 
VASSAL GILLES ODE-014 / ODE-015 / ODE-016 

VASSALLI GIUSEPPE MCV-032 / THE-015 / THE-017 / MCV-029 / MCV-031 / 
THE-014 / THE-016 / THE-013 

VELIN DOMINIQUE IMI-009 
VENETZ JEAN PIERRE IMI-025 / IMI-037 / IMI-015 / THE-008 
VERDUN F.R. EHU-012 / ODE-013 / EHU-001 / EHU-000 
VERNAY ANDRE NEU-026 
VERNAZZA PIETRO IMI-014 
VIATTE SEBASTIEN ODE-018 / ODE-019 / ODE-017 
VILLEMURE JEAN-GUY NEU-015 
VILLENA MERCEDES MCV-012 / MCV-013 
VISWANATHAN BHARATHI MCV-021 / EHU-006 
VOELTER VERENA IMI-028 / ODE-008 / IMI-017 
VOLLENWEIDER PETER MCV-008 
VOLTERRA ANDREA NEU-000 / NEU-000 / NEU-008 / NEU-002 
VON SEGESSER LUDWIG THE-015 / THE-017 / MCV-031 / THE-014 / THE-013 
VORACEK CAROLINE THE-019 
VOUILLAMOZ JACQUES IMI-008 / IMI-036 
VU DUC TRINH EHU-004 / EHU-005 / EHU-013 
VUILLEUMIER HENRI ODE-008 
VUKICEVIC MARIJA NEU-007 

WAEBER GERARD GEN-001 / GEN-002 / MCV-006 / MCV-011 / MCV-010 / 
MCV-000 / MCV-009 

WALICKI JOEL ODE-001 / ODE-004 
WALTER ELKE IMI-032 
WANNIER THIERRY NEU-015 
WARIDEL FRANCOIS IMI-045 
WARREN WICK EHU-006 
WASSERFALLEN JEAN-BLAISE EHU-009 / EHU-010 
WEABER GERARD MCV-018 
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WEBER RAINER IMI-014 
WELKER EGBERT NEU-024 / NEU-018 
WENGER ALINE IMI-019 

WIDMANN CHRISTIAN MCV-006 / ODE-000 / ODE-002 / ODE-001 / ODE-004 / 
MCV-046 

WIETLISBACH VINCENT EHU-011 / MCV-041 
WILLECKE KLAUS MCV-019 
WINKELMANN BERNHARD THE-016 
WIRTH SUSANNE IMI-012 
WIRTHNER DANIEL THE-005 
WITKIN STEVEN S. GEN-004 
WURM FLORIAN IMI-045 
XIE XUN IMI-024 
YANG JIANG-YAN ODE-000 / ODE-002 / THE-014 / ODE-001 
YERLY PATRICK MCV-038 / MCV-037 
YERSIN BERTRAND THE-022 / EHU-009 
YNAG JIANGYAN ODE-004 
ZAMBELLI PIERRE-YVES THE-028 / THE-029 
ZANETTI GIORGIO IMI-020 / IMI-016 
ZHANG X. MCV-023 / MCV-026 
ZIMMERLI SIMONE IMI-010 
ZOSSO NATHALIE IMI-012 
ZOUHAIR ABDERRAHIM ODE-008 
ZUBER BENOîT THE-020 
ZUFFEREY ROMAIN THE-004 
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