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Level of 17beta-estradiol (E2) in human breast tissue is considered to affect breast 
cancer initiation, promotion and progression. Although putatively beneficial and adverse 
effects of soy isoflavones (IF) on the human mammary gland, in particular in Western 
women, have been discussed extensively, the influence of IF levels on estrogen 
formation in human mammary gland tissue has not been investigated yet. 
Thus, glandular tissues were dissected from 37 mammoplasty specimen obtained from 
women (age 18-66 years old) not taking estrogen active drugs. 14 of these women had 
been exposed to IF by their usual diet or by intake of a soy-based dietary supplement for 
7 days prior to mammoplasty. Information on soy consumption and lifestyle were 
collected by questionnaire and tissues were characterized histologically. Genistein, 
daidzein their conjugates (n=12) and bacterial metabolites (n=7) as well as the 
estrogens estrone (E1)-sulfate, E1, E2 and 2-methoxy-E1 were determined by UHPLC- 
and GC-MS/MS, respectively and transcript levels of 19 enzymes involved in E2 
(biotrans)formation were quantified by TaqMan®-PCR in glandular tissues. 
Isoflavonoids were categorized into the IF parameters aglycones (Agl) and conjugates 
(Con) of either genistein, daidzein or sum of both and were further statistically analyzed 
by Spearman`s rank correlation analysis. 
A positive correlation of E2/E1 ratio with Agl(+Con) was observed in glandular tissues 
(R=0.49, p=0.002), accompanied by a significant negative correlation of E1 levels with 
Agl (R=-0.35/p=0.032), possibly due to reduction of 17beta-hydroxysteroid 
dehydrogenase 2 (conversion of E2 to E1) expression as indicated by a weak negative 
correlation of transcript levels of 17beta-hydroxysteroid dehydrogenase 2 with Agl+Con 
(R=-0.25, p=0.080). Further statistical analysis taking into account multiple variables 
using linear regression models will provide more insights into variables affecting E1/E2 
ratio. 
Taken together, estrogen profile in human glandular breast tissue seems to be affected 
by IF levels. Supported by DFG Le-1329/10-1. 
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Allergic contact dermatitis (ACD) is a widespread disease often caused by substances in 
consumables. The EU prohibits the testing of cosmetic ingredients in vivo. This urges 
the development of reliable in vitro testing strategies. 
Activation of dendritic cells (DCs) represents a key step during sensitization as they are 
essential for selection and priming of allergen specific effector T cells. 
In an integrated OMICs approach we aimed to further elucidate the molecular 
mechanisms of DC activation using quantitative metabolomics and proteomics. 
Monocytic THP-1 cells were used as a model system and treated with the sensitizer 2,4-
dinitrochlorobenzene (DNCB; 5, 10 and 20 µM) and the irritant sodium dodecyl sulfate
(SDS; 100 µM). Samples were taken after 4, 8 and 24 hours. THP-1 activation was 
analyzed by measuring the established activation markers CD86 and CD54 after 24 
hours. A targeted LC-MS/MS approach was used to analyze 188 metabolites including 
amino acids and lipids. Protein levels were quantified by nano-LC-MALDI-MS/MS after 
stable isotope labeling by amino acids in cell culture (SILAC). 
Data sets were examined by multivariate analyses for identification of biomarker 
candidates. Regulated metabolites and proteins were subjected to pathway analysis. 
The data presented might contribute to the further development of suitable in vitro 
testing methods for chemical-mediated sensitization. 
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Drug induced Liver Injury (DILI) is one of the most frequent causes of acute liver injury 
and a main cause for drug withdrawals. Currently there are no reliable models to test the 
DILI potential of new compounds available. Kupffer cells (KC) play an important role in
hepatic cell stress mediated through chemokines and release of endogenous proteins.
KC activation by damaged or stressed hepatocytes can lead to activation of the NF-κB 
signaling pathway transmitted by reactive oxygen intermediates (ROI). We have recently 
established a liver model composed of primary human hepatocytes (PHH) and KC which 
enables investigation of immune reactions after induction of hepatocyte stress (Kegel et 
al., 2015). 
Aim of the present study was the kinetic investigation of hepatic cell stress induction and 
macrophage activation after treatment with subtoxic concentrations of hepatotoxic drugs. 
Primary human hepatocytes (PHH) and KC were isolated from human liver resectates 
using a two-step collagenase perfusion technique. Initial KC activation was 
characterized by the DCF assay and immunofluorescence staining. PHH were incubated

with different concentrations of acetaminophen (APAP) and diclofenac (DIC) for different 
time intervals. Cell stress was evaluated by measurement of oxidative stress (DCF-
assay) and viability (XTT-assay). In order to simulate macrophage activation following 
hepatocyte damage, KC and macrophages derived from the monocytic cell line THP-1 
were incubated with supernatants of PHH treated with hepatotoxic compounds. KC and 
THP-1-macrophage activation were investigated by measuring intracellular formation of 
ROI using the DCF-assay and cell activity using the XTT-assay. 
The characterization of KC activation revealed a donor and disease dependent KC 
activation resulting in KC differentiation to pro- and anti-inflammatory macrophages. 
Therefore, KC were substituted by macrophages derived from THP-1 cells. Evaluation of 
hepatic cell stress showed the strongest effect on THP-1-macrophages when PHH were
incubated with APAP or DIC for 4 h.Treatment of KC and THP-1-macrophages with
supernatants of PHH challenged for 4 h with hepatotoxic compounds indicates that THP-
1-derived macrophages react similar to KC when treated with PHH supernatants in 
terms of cell activity and ROI-production. 
In conclusion, THP-1 derived macrophages might be a suitable alternative to KC 
concerning macrophage activation. The evaluated kinetic window of 4 h covering hepatic 
stress induction and immune reaction allows to perform these measurements in a 
coculture model composed of both cell populations. Further experiments are needed to
evaluate the potential of PHH and KC coculture models and their possible use in DILI 
prediction. 
Kegel, V., E. Pfeiffer, B. Burkhardt, J. L. Liu, K. Zeilinger, A. K. Nüssler, D. Seehofer, 
and G. Damm, 2015, Subtoxic Concentrations of Hepatotoxic Drugs Lead to Kupffer Cell 
Activation in a Human In Vitro Liver Model: An Approach to Study DILI: Mediators 
Inflamm, v. 2015, p. 640631. 
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Since the use of cerium dioxide nanoparticles is known to be beneficial e.g. in terms of 
reducing fuel consumption when added to diesel fuel it has become a frequently used 
nanomaterial. To compensate the concurrent lack of information on its toxicology a 90-
day nose-only inhalation study was initiated. By comparing the results to a combined 
chronic inhalation toxicity and carcinogenicity study using the same test items and 
experimental conditions (BASF, Ludwigshafen, Germany) early indicators for genotoxic
and carcinogenic effects should be determined. Rats were exposed to 0, 0.1, 0.3, 1 and 
3 mg/cm³ CeO2 as well as 50 mg/m³ BaSO4 nanoparticles (6 h/day, 5 days/week, 13 
weeks). Animal dissections were conducted at five time points (exposure day 1 and 28;
recovery day 1, 28 and 90) aiming for endpoints mandatory according to OECD 
guideline 413. Additionally, gene expression analyses in isolated pneumocytes type II 
were performed using Pathway Arrays for inflammation, oxidative stress, genotoxicity, 
apoptosis and lung cancer. The given results intend the identification of marker genes 
displaying modulated expression in response to nanoparticle exposure. Investigations 
on CeO2 and BaSO4 retention in the lung are also included in this project. In 
bronchoalveolar lavage fluid (BALF) a time and dose-dependent increase of 
inflammatory cells has been detected up to the end of exposure. The amount of 
inflammatory cells decreased during post-exposure; however, in the high dose group a 
persistent inflammation up to 90 days was detected by BALF and histopathology 
examination. Based on our current results effects of CeO2 nanoparticles on the 
respiratory system are suggested. Its relevance in the context of long term effects such
as tumor development needs to be estimated considering all investigations included in
this study. The InhalT-90 project is funded by the German Federal Ministry of Education 
and Research (BMBF) – 03X0149A. 
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Nanoparticles are becoming increasingly important role in consumer-related products. 
Understanding the interactions between nanoscaled objects and living cells is therefore
of great importance for risk assessment. In this context, it is generally accepted that 
nanoparticle size and shape are crucial parameters regarding the potential of 
nanoparticles to penetrate cell membranes and epithelial barriers. Current research in 
this field additionally focuses on the particle coating material. In order to distinguish 
between core- and coating-related effects in nanoparticle uptake and translocation
behavior, this study investigated two nanoparticles equal in size, coating and charge but 
different in core material. 
Silver and iron oxide were chosen as core materials to ensure similar nanoparticles 
characteristics after particle synthesis. Nanoparticles were coated with poly (acrylic acid) 
(PAS) and extensively characterized by TEM (transmission electron microscopy), SAXS
(Small-Angle X-ray Scattering), ZetasizerTM and NanoSightTM. For uptake and transport 
studies the widely used human intestinal Caco-2 model in a TranswellTM-system with 
subsequent elemental analysis (AAS) was used. For evaluation and particle visualization 
transmission electron microscopy (TEM) and Ion Beam Microscopy (IBM) were 
conducted. 
Although similar in size, charge and coating material, the behavior of particles in Caco-2 
cells was quite different. The internalized amount was comparable, but PAS-coated iron 
oxide nanoparticles were additionally transported through the cells. By contrast, PAS-
coated silver nanoparticles remained in the cells. Our findings suggest that the coating 
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