
Merit Research Journal of Medicine and Medical Sciences (ISSN: 2354-323X) Vol. 5(3) pp. xxx-xxx, March, 2017 
Available online http://www.meritresearchjournals.org/mms/index.htm  
Copyright © 2017 Merit Research Journals 

 
 

Short Communication 
 

Iron homeostasis in inflammatory bowel diseases 
 

Manolov Victor1*, Georgiev Ogniyan2, Petrova Julia3, Vasilev Vasil4, Stefanova-Petrova 
Dyana2, Tzrancheva Radoslava2, Tzatchev Kamen1 and Mitev Vanio5 

 
Abstract 

 
1
Department of Clinical laboratory and 

clinical immunology, Medical 
University Sofia 

 
2
Department of Propaedeutics of 

Internal diseases, Medical University 
Sofia 

 
3
Department of Neurology, Medical 

University Sofia 
 

4
Clinical laboratory and clinical 

pharmacology, University 
“Aleksandrovska” hospital, Sofia 

 
5
Department of Medical chemistry and 

biochemistry, Medical University Sofia 
 

*Corresponding Author’s E-mail: 
victhedoc2@yahoo.com 

Tel.: +359 2 9230 928 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Inflammatory bowel disease (IBD) includes various intestinal pathologies, 
the most common of which are ulcerative colitis (UC) and Crohn's disease 
(CD). Anemia is one of the most common symptoms of inflammatory bowel 
disease. Hepcidin is a major mediator of anemia and plays a central role in 
the homeostasis of the iron metabolism. It regulates the absorption of iron 
and release of the element from the cells by blocking the action of 
ferroportin, which is the only known iron exporter from macrophages, 
hepatocytes and duodenal enterocytes. Nineteen UC patients and 26 CD 
were included. They were evaluated for serum iron and hepcidin levels. 
Interleukin-6 (IL-6) and C-reactive protein (CRP) were measured as 
inflammation markers. Hepcidin and IL-6 were measured by ELISA methods. 
Atomic absorption spectroscopy (AAS) was used for quantification of serum 
Fe. CRP was quantified by nephelometric method. The results form IBD 
patients were compared to age and gender matched healthy controls. 
Statistical analysis of established results was performed using Pearson’s 
correlation and Student’s paired t-test.We found statistically significant 
elevated serum iron results in CD and UC patients (41.1µmol/Land 
42.3µmol/L) compared to healthy controls (21.7 µmol/L); P<0.001. Hepcidin 
concentrations were increased in CD and UC cases (51.9 µg/L and 58.9 µg/L) 
compared to controls (24.8 µg/L); P<0.001. IL-6 and CRP levels were 
elevated in both CD and UC (IL-6: 12.4pg/mL and 13.7pg/mL; CRP: 12.9mg/L 
and 13.1mg/L) in comparison to normal values in healthy controls (IL-6: 
4.4pg/mL; CRP: 1.0mg/L); P<0.005.Evaluation of serum hepcidin in IBD 
patients may become a key element in the diagnosis and treatment of 
anemia in the near future. The study of hepcidin has potential role in 
diagnostic algorithms for differentiation between iron deficiency anemia 
(IDA) and anemia of chronic diseases (ACD) and the combination of 
IDA/ACD. 
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INTRODUCTION 
 
IBD includes various intestinal pathologies, the most 
common of which are UC and CD. As UC and CD are 
manifested clinically with similar symptoms which may 
include diarrhea, rectal bleeding, abdominal pain and 
weight loss (Frettland et al., 1990). Although the 
pathogenesis of IBD remains still not well understood, 
IBD is defined as a multifactorial disease that involves 
both genetic and autoimmune components, as well as 
environmental factors (Kim et al., 2012). It is believed that 
the inflammatory changes in the intestinal mucosa 
associated with an increased risk of bacterial invasion 
and endotoxemia. 

Recent data suggests that hepcidin is a major 
mediator of anemia and plays a central role in the 
homeostasis of the iron metabolism. It regulates the 
absorption of iron and release of the element from the 
cells by blocking the action of ferroportin which is iron 
exporter from macrophages, hepatocytes and duodenal 
enterocytes. Literature on the role of hepcidin in the 
pathogenesis of anemia in IBD patients are quite limited 
and the results - contradictory. We have established high 
levels of urinary hepcidin in patients with CD mainly in the 
active phase of the disease (Semrin et al., 2006).  

Contrary to this, Arnold and co-authors establish 
significantly reduced serum concentrations of hepcidin 
compared with healthy controls, regardless of the 
presence or absence of anemia (Arnold et al., 2009). 
Probably, the reason for these divergent results is due to 
the fact that serum concentrations of hepcidin are 
regulated not only by inflammatory cytokines (such as IL-
6), but also by other factors such as serum iron and 
activity of erythropoiesis. 
 
 

MATERIALS AND METHODS 
 
Nineteen UC patients and 26 CD were included. They 
were evaluated for serum iron and hepcidin levels. IL-6 
and CRP were measured as inflammation markers. 
Hepcidin and IL-6 were measured by ELISA methods. 
AAS was used for quantification of serum Fe. CRP was 
quantified by nephelometric method. The results from 
IBD patients were compared to age and gender matched 
healthy controls. Statistical analysis of established results 
was performed using Pearson’s correlation and Student’s 
paired t-test. 

All patients included in the trial have signed Informed 
Consent according to respective requirements from The 
Code of Ethics of the World Medical Association 
(Declaration of Helsinki). 
 
 
RESULTS 
 
We  found  statistically  significant  elevated   serum  iron 

results in CD and UC patients (41.1 µmol/Land 42.3 
µmol/L) compared to healthy controls (21.7 µmol/L); 
P<0.001. Hepcidin concentrations were increased in CD 
and UC cases (51.9 µg/L and 58.9 µg/L) compared to 
controls (24.8 µg/L); P<0.001. IL-6 and CRP levels were 
elevated in both CD and UC (IL-6: 12.4pg/mL and 13.7 
pg/mL; CRP: 12.9 mg/L and 13.1 mg/L) in comparison to 
normal values in healthy controls (IL-6: 4.4pg/mL; CRP: 
1.0 mg/L); P<0.005. 
 
 
DISCUSSION 
 
Evaluation of serum hepcidin in IBD patients may 
become a key element in the diagnosis and treatment of 
anemia in the near future. The study of hepcidin has 
potential usefulness in diagnostic algorithms for 
differentiating between IDA, ACD and the combined state 
IDA/ACD. Until recently, the molecular mechanisms and 
pathogenesis in disturbed distribution of iron in ACD was 
unknown. It is now clear that inflammatory cytokines are 
released during acute infection or chronic disease may 
alter the systemic metabolism of iron by stimulating the 
synthesis of hepcidin, iron regulatory hormone Sun CC et 
al., 2012). Patients with ACD have low serum iron 
concentration, low or normal total iron-binding capacity 
and low transferrin saturation, and low number of 
reticulocytes (Stephens BJ et al., 2013). Researches over 
the past 10 years have shown that functional iron 
deficiency in ACD may be due to increased levels of 
regulatory hormone hepcidin. 

The assessment of the severity of inflammation in the 
intestinal mucosa comprises determining the activity of 
certain biomarkers (C-reactive protein, myeloperoxidase, 
pyruvate kinase, etc.), Inflammatory cytokines (IL-6, TNF-
α and IL-1β) and hematological parameters (HB, 
leukocyte and platelet count, MPV, RDW, ESR). 

CRP is one of the most commonly studied in serum 
inflammatory marker to assess the degree of 
inflammation. It was found that serum levels were 
different in the UK and CD. In approximately 80% of 
patients CD register highly overestimation of the CRP, 
until such dependence in UK was not found Saverymuttu 
SH et al., 1986). These differences still no definite 
explanation, more so in both forms of IBD are elevated 
levels of inflammatory cytokines IL-6, TNF-α and IL-1β 
(Vermeire S et al., 2006; Gross V et al., 1992). The role 
of CRP levels in IBD is associated primarily with 
monitoring the course of disease and change the 
inflammatory status of inactive inflammation (remission) 
in active (relapse) (Consigny Y et al., 2001). The 
accumulation of iron in the colon is most likely due to 
increased serum levels of hepcidin, combined with 
increased production of interleukin-6, STAT-3,                
TFR2, BMP4 (Wang L et al., 2012). Several studies show  



 
 
 
 
featuring hepcidin in carcinogenesis and metastasis 
processes. It is directly involved prooncogen or indirectly 
by altering the homeostasis of the iron. Iron leads to 
formation of reactive free radicals to proinflammatory 
effects in carcinogenesis of the rectum, small intestine, 
liver and prostate. Hepcidin high levels are the cause of 
an inadequate therapeutic response to erythropoietin 
stimulating agents in the treatment of anemia in a number 
of tumor diseases. The response of the synthesis of 
hepcidin could be a novel therapeutic approach in 
patients with anemia and tumor diseases. 
 
 
CONCLUSION 
 
Hepcidin concentrations were increased in CD and UC 
cases (51.9 µg/L and 58.9 µg/L) compared to controls 
(24.8 µg/L). Evaluation of serum hepcidin in IBD patients 
may become a key element in the diagnosis and 
treatment of anemia in the near future. The study of 
hepcidin has potential role in diagnostic algorithms for 
differentiation between iron deficiency anemia (IDA) and 
anemia of chronic diseases (ACD) and the combination 
of IDA/ACD. 
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