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AIMS OF THE STUDIES 





Aims of the studies 

The accumulated knowledge about the organization and function of the human 
immune system contributes to a better understanding of the pathogenesis of many 
diverse disorders and is opening new avenues for therapeutic regimens. In this 
thesis one component of the immune system, neopterin, has been studied to 
determine the status of the immune system in different inflammatory diseases 
and to evaluate the use of it in monitoring therapeutic efficacy. 

In chapter 1 an up-to-date review is presented of the literature focused on the 
immunological and physiological properties of neopterin. Neopterin was 
discovered in bee larvae, in worker bees and in royal jelly. The compound was 
termed 'neopterin' to denote that it might start a new (Greek, neo) epoch in 
pteridine research. Increased concentrations of neopterin were reported in 
patients with viral infections, suggesting that increased neopterin may originate 
from the immune response of patients to the infections. In vitro studies revealed 
that human monocytes/macrophages produce neopterin when stimulated by 
interferon-y. Neopterin can easily be detected in serum and urine. The most 
important clinical applications for the determination of neopterin are prognostic 
indicator of malignant diseases, follow-up control of chronic infections, monitoring 
of immune-stimulatory therapy, differential diagnosis of acute viral and bacterial 
infections, prognostic indicator in HIV infections and early indications of 
complications in allograft recipients. In recent years new physiological functions 
of neopterin have been discovered such as inducing or enhancing cytotoxicity, 
inducing apoptosis and the role of a chain breaking antioxidant. Ample evidence 
has been presented that in psoriatic skin immune activation takes place leading 
to interferon-y production by T lymphocytes. 

In chapter 2 untreated patients suffering from mild to severe psoriasis, immune 
activation was monitored by serum IL-2 receptor, soluble CD27 and neopterin 
levels. 

In chapter 3 of this thesis the serum neopterin concentration was evaluated as 
an additional marker for disease activity in the primary cutaneous T cell 
lymphomas: mycosis fungoides and Sézary syndrome. The diagnosis was made 
on clinical and histological criteria according to the classification of the European 
Organization for Research and Treatment of Cancer (EORTC). Results were 
compared with those of patients with psoriasis, atopic dermatitis and healthy 
controls. 

Reactions, a common phenomenon among leprosy patients under treatment, 
require early detection and proper management to prevent serious nerve damage. 
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It is generally accepted that these reactional states are immunologically mediated, 
and as such, improve with treatment with immunomodulatory drugs such as 
corticosteroids. In chapter 4 we studied the relationship between the occurrence 
of leprosy reactions and serum neopterin concentrations, as well as the influence 
of treatment with corticosteroids. We used banked sera obtained from leprosy 
patients before, during, and after reaction. We compared neopterin levels in single 
serum samples from leprosy patients on treatment with and without reaction, 
with untreated controls, and when available, serial samples from patients with 
and without reaction. Sarcoidosis is an inflammatory multiorgan disorder of 
unknown origin, characterized by the infiltration of T lymphocytes and 
mononuclear phagocytes and by the formation of noncaseating granulomas in 
the affected organs. So far, prognostic parameters predicting deterioration are 
missing in untreated sarcoidosis. Current concepts of the immuno-pathogenesis 
of the disease include local stimulation and replication of activated T lymphocytes 
and macrophages via a complex cytokine network 

In chapter 5 serum neopterin concentrations were compared with two other 
serum parameters, angiotensin converting enzyme and lysozyme to evaluate the 
value of this parameters before, during and after treatment of (sub)acute and 
chronic sarcoidosis. Serum neopterin, angiotensin converting enzyme and 
lysozyme concentrations were measured in untreated patients with pulmonary 
tuberculosis and compared to those in patients with sarcoidosis to determine the 
usefulness of these serum parameters in an another granulomatous condition. 

In chapter 6 patients with visceral leishmaniasis and cutaneous leishmaniasis 
were studied. The diagnosis was confirmed by demonstration of parasites in 
samples from skin, aspirates of lymph node, bone marrow or spleen. Serum 
neopterin levels were determined during a longitudinal study of a population of 
visceral leishmaniasis patients treated with sodium stibogluconate. The aim of 
the study was to investigate the value of the serum neopterin concentration as a 
marker of disease activity and as a parameter of the efficacy of the treatment. 
There is a need for a simple test for field use which allows early detection of an 
infection and a fast determination for an useful treatment. The extent and activity 
of infections with intracellular microorganisms e.g. Mycobacterium tuberculosis, 
M. leprae and Leishmaniasis correlate significantly with elevated neopterin levels. 

In chapter 7 a rapid and simple semi-quantitative dipstick assay for the 
determination of the serum neopterin concentration is described which may be 
valuable as a diagnostic tool and to monitor the effectiveness of therapy. 
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