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Abstract:

Neuroendocrine neoplasms (NENs) are recognized as a heterogeneous group of tumors derived from
neuroendocrine cells present in multiple organ systems. The importance of early and precise detection of
NENs for effective treatment outcomes is well-understood. Biochemical markers such as antibodies
against oxidatively modified low-density lipoproteins (anti-oxLDLs) and advanced glycation end products
(AGEs) could be correlated with the presence and type of these tumors. In this study, an attempt was
made to assess the levels of anti-oxLDLs and AGEs in patients diagnosed with NENs, with a tumors
located in the lung and pancreas. A total of 20 patients were studied, equally divided between pancreatic
NENs (P-NENs) and lung NENs (L-NENs). Venous blood samples from these patients were collected and
processed to obtain serum. The levels of anti-ox-LDLs and AGEs were then quantified using the enzyme-
linked immunosorbent assay (ELISA) technique. Results were presented as mean values with the
standard error of the mean (SEM), and a p-value of less than 0.05 was considered to denote statistical
significance. In the findings, anti-oxLDL levels in the P-NEN group were found to average at 6649.000 ±
1445.922 U/mL, while those in the L-NEN group were 5283.000 ± 1016.513 U/mL. A significant
difference between these groups was not observed. On the other hand, a significant variation in AGE
concentrations was noted: 898.509 ± 27.382 ng/mL for P-NEN patients compared to 763.106 ± 55.143
ng/mL for L-NEN patients. In conclusion, this preliminary findings suggest that AGE concentrations could
be a potential biomarker for distinguishing between pancreatic and lung NENs.

Keywords: advanced glycation end products; biomarker; neuroendocrine neoplasms; oxidatively
modified low-density lipoproteins
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Introduction

Neuroendocrine neoplasms (NENs), are tumors originating from 
neuroendocrine cells located in different organ systems.

In order to increase the detection of NENs, attempts should be made to 
correlate various biochemical markers with the presence of NENs, such as 
antibodies directed against oxidatively modified low-density lipoproteins 
(anti-ox-LDLs) and advanced glycation end products (AGEs).

Determination of plasma anti-ox-LDLs levels allows assessment of the 
intensity of lipid peroxidation processes in the patient's body.

AGEs, accumulating in tissues, significantly increase the level of oxidative 
stress in the body, which has been linked to the development of NENs.



Introduction - materials and 
methods
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1. Patients were equally divided into two groups: Pancreatic

NENs (P-NENs) and Lung NENs (L-NENs), with 10 patients

in each group.

2. The study material consisted of blood serum samples from

patients diagnosed with neuroendocrine tumors.

3. The levels of antibodies against oxidatively modified low-

density lipoproteins (anti-oxLDLs) and advanced glycation end

products (AGEs) in blood serum were quantified. The

quantification was performed using the enzyme-linked

immunosorbent assay (ELISA) technique.



Introduction - characteristics of the study participants

Anthropometric characteristic of the patients with pancreas and lung cancer 
divided according to the localization of the tumor. Each value is mean ± SEM.
A p-value of less than 0.05 was considered statistically significant.

6

P-NEN L-NEN p-value

n 10 10 -

Sex (f/m) 6/4 5/5 0.6733

Age [yrs] 63.50 ± 3.76 56.50 ± 2.86 0.9666

Body mass [kg] 84.50 ± 1.22 80.50 ± 3.67 0.3511

Height [cm] 171.40 ± 2.01 173.00 ± 2.71 0.5034

BMI [kg/m2] 28.05 ± 0.73 26.35 ± 1.45 0.7658
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Results and discussion - Anti-ox-LDL

p = 0.45
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Anti-ox-LDL [U/mL] P-NEN​ L-NEN​ p-value

Mean 6649 5283
0.45

SEM 1446 1017
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Results and discussion - AGEs

AGEs [ng/mL] P-NEN​​ L-NEN​​ p-value

Mean 898.5 763.1
0.04

SEM 27.4 55.1

p = 0.04
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Conclusions

• The data reflected a lack of significant difference in the anti-oxLDL levels
between the two patient groups, thus indicating that anti-oxLDLs may not serve
as a reliable distinguishing biomarker for P-NENs and L-NENs.

• Contrarily, a notable disparity in AGE concentrations between the two groups
was observed, with higher levels identified in P-NEN patients, suggesting the
potential of AGEs as a promising biomarker for distinguishing between
pancreatic and lung NENs.

• These preliminary findings contribute to the ongoing efforts toward improving
the diagnostic accuracy and subsequent management of NENs, although further
research is warranted to validate the utility of AGEs as a biomarker.
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