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D3/d, and until the age of 2 years 400 IE/d from September 
until May). These are explicit medical indications. For the 
elderly a balanced nutrition with 1 to 2 fish meals/week and 
proper sun exposition is sufficient enough. It is important 
to avoid sunscreens with protection factor > 30 because 
they block the production of active VitD completely. 

Concerning cancer and cardiovascular diseases all 
preventive recommendations of VitD therapies cannot be 
supported. Although VitD levels are decreased in these 
diseases, a substitution is contra productive because 
the deficit is sequel and not cause of the disease. A 
substitution may even do more harm than benefit in these 
diseases.

1. Manson JE, et al., N Engl J Med 2019;380:33-44.
2. Mangge H, et al. Curr Pharm Des 2015;21:2243-9.
3. Mangge H, et al. Curr Vasc Pharmacol 2015;13:392-8.
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Biomarkers currently play an indispensable role in the 
management of cancer patients. Biomarkers are used 
throughout the course of the disease starting with 
diagnosis, staging, prediction of response to treatment 
and prognosis, during the treatment and subsequent 
follow up. While most attention has been historically 
focused on the biomarkers associated with the tumors 
cells, it is now evident that hitherto mostly neglected 
biomarkers reflecting the host response to tumor growth 
are at least of equal importance. The host immune 
response to cancer is a crucial determinant of outcome 
in cancer patients. For example, in breast cancer patients 
treated with preoperative chemotherapy, the presence of 
lymphocytes in the tumor is one of the strongest predictor 
of pathological response. Cancer incidence increases 
with age, and the decision of tumor management in 
individual patients is often complicated by the presence 
of comorbid conditions that could eventually harbor 
a prognosis even more serious than the cancer itself. 

Neopterin is a biomarker of cellular immune response that 
is known to be increased across a spectrum of different 
malignant tumors. Elevated neopterin concentrations are 
not specific for cancer, but the production of neopterin is 
increased across a range of different diseases, including, 
for example, atherosclerosis and associated disorders. 
While at first glance this non-specificity may seem to be a 
disadvantage, the fact that neopterin is increased in other 
chronic disorders may paradoxically be of advantage in 
the assessment of overall prognosis of cancer patient. 
Serum and urinary neopterin concentrations are 
increased by therapy, including systemic administration 
of cytotoxic drugs or irradiation. It has been demonstrated 
that in patients with rectal carcinoma treated with 
chemoradiation, neopterin concentrations correlate 
with circulating levels of citrulline, a biomarker of gut 
dysfunction and also with the volume of irradiated 
bowel. Higher neopterin concentrations were associated 
the presence of complications. In conclusion, the 
determination of neopterin in the serum or urine may be 
used not only a complex predictor of prognosis that also 
covers other comorbidities, but also as a biomarker and 
predictor of treatment side effects in cancer patients.
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Kynurenine (Kyn) is the major break down molecule of 
tryptophan (Trp).Trp is also neurotransmitter precursor 
by being processed along the serotonin pathway. Altered 
serotonin neurotransmission is associated with abnormal 
pecking behaviour towards conspecifics in birds kept 
for egg-laying. Additionally, feather-pecking birds were 
shown to have a decreased population of Lactobaccillacae 
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in their gut when compared to non-peckers. Trp 
metabolism modulation by lactic bacteria is reported in 
mammals, where specific Lactobacillus bacteria exerted 
positive effects on stress-induced anti-social behaviours.
We investigated the effect of a probiotic supplement 
(Lactobacillus rhamnosus JB-1) on plasma concentrations 
of Trp and Kyn in adolescent laying hens. Eighty-six birds 
(19 weeks of age) were assigned to 6 probiotic groups (P) 
or 6 control groups (C) (7 birds / group). P birds orally 
received 5*109 Lactobacillus rhamnosus JB-1™ dissolved in 
1 mL of drinking water and received 1mL of water through 
the same procedure every day during 5 weeks. Plasma 
concentrations of Trp and Kyn were determined before 
and after treatment. Generalized linear mixed models 
were used to assess the effect of the supplementation on 
concentrations of Trp, Kyn and Kyn/Trp ratio.

From puberty to egg laying, we observed a decrease 
in Trp and Kyn concentrations (P <0.05), which was 
accentuated in the P groups. P birds showed an 11% 
decrease in Trp and 29% decrease in Kyn (P <0.05) and 
18% decrease of Kyn/Trp (non-significant) over time.

Findings demonstrate that Lactobacillus rhamnosus 
JB-1™ was successful in modulating Trp and Kyn levels 
during the beginning of lay, which is a major life-event in 
laying hens. A follow-up experiment will investigate the 
potential of these bacteria to modulate plasma Trp and 
Kyn levels in order to prevent stress-induced anti-social 
feather-pecking behaviour.
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The definition of “evading immune destruction” as an 
emerging hallmark of cancer reflects the increasing 
recognition of immune suppression and escape as critical 
traits of malignancy. The degradation of tryptophan is a 
potent immunosuppressive mechanism involved in the 
suppression of anti-tumor immunity. The expression 
and activity of the tryptophan degrading enzymes 
indoleamine-2,3-dioxygenase (IDO) or tryptophan-2,3-
dioxygenase (TDO) are upregulated in tumors or in the 
tumor microenvironment. The talk will give an overview 
of tryptophan degradation in cancer, its regulation, the 
molecular mechanisms involved in its effects, ways to 
measure tryptophan metabolites and the development of 
drugs that modulate this pathway. 
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Adverse Outcome Pathways (AOP) describe how 
toxicological effects may propagate from molecular 
initiating events (MIEs) to key events (KEs) at the cellular 
level and KEs at the tissue and organ level up to adverse 
outcomes at the organism and population level. The AOPs´ 
purpose is to build a mechanistic basis for the proper use 
of in silico and in vitro methods. AOPs shall be described 
in a standardized and comprehensive format. As such, 
AOPs may be useful for many scientific fields [1], and 
may provide an applied working field with an interface 
to regulatory authorities or industry. The AOP work is 
governed by an OECD Expert group and freely available 
via the OECD´s AOP-knowledge base [2]. Currently there is 
a critical bottleneck for the scientific review of AOPs and 
this could be an opportunity for academia and journal 
editors to become involved. Moreover, the AOP concept 
requires the comparison of uncertainties of the current 
in vivo reference data with those of the newly introduced 
methods [3] 

1. Carusi A, M. R. et al. Sci Total Environ 628-629: 1542-1556.
2. https://aopwiki.org/
3. Paparella M, et al. ALTEX 2017;34(2): 235-252.
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