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ABSTRACT KEYWORDS
AlIM: Hepcidin is a 25-aminoacid cysteine-rich iron regulating peptide. Hepcidin;
Hepcidin quantification in human serum provides new topicsfor the patho- Iron deficiency anemig;
genesis of disorders of iron homeostasis and its treatment. This study Reference ranges,
describes ELISA immunoassay for hepcidin quantification in human se- Chronic kidney disease.

rumin chronic kidney disease. DATA: We use a sandwich EL1SA method
to quantificate serum hepcidin levelsin healthy control group (n=60) and
patients with chronic kidney disease (n=34). Including criteriafor control
group was no evidenceof iron metabolismdisorders. RESULTS: Thesand-
wich ELISA was highly specific for hepcidin-25. We found that serum
hepcidin levelscorrelate significantly between two groups 13.1+ 8.7 pg/L
t090.7 + 74.2 ng/L. Ferritin levels and hemoglobin concentration in reticu-
locytes correlated significantly to serum hepcidinlevels (0.3 <r <0.5, p<
0.010). Transferrinelevel s showed negative and no significant correlation
to hepcidinin serum (r=-0.111). CONCL USIONS: The use of 2 mono-
clonal antibodiesin asandwich ELISA format provides areliable, re-
producible and not very expensive method for measuring serum con-
centrations of the bioactive form of hepcidin in laboratory practice.
© 2015 Trade Sciencelnc. - INDIA

INTRODUCTION macrofageswith ferroportin (anironintracellular ex-

porter)#+7,
The essential nature of iron for humansisknown Theintroduction of an andytica method with suffi-
from XIX centuryt™. cient sensitivity and specificity for accurate quantifica:

Recently, it hasbeen found that akey regulator of  tion of Significant concentrationsof hepcidininbiologi-
iron metabolismishepcidin25. Itissynthesizedby hepa- ~ cdl fluidscausesamarkedinterest initsinvestigationin
tocytes as 25-amino acid peptide, whichisabiologi-  differentbiomedical sciences.

caly activeform@. Petientswith chronickidney diseasearein chronic
Variousphysiological and pathological processes  inflammatory condition. Asaresult of thesynthesis of
regul ate the synthesisof the hormone hepcidin3. hepcidininflammationismediated by IL-6inductionand

Hepcidin acts in duodenal enterocytes and coupling of sgnd transducer and activator of transcrip-
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tion 3 (STAT 3) to the promoter of hepcidin®. The
level of serum hepcidininthebody isclosely associ-
ated withtheiron, which isdueto microinflammatory
pati ents on mai ntenance hemodiaysisand lead to new
potentia targetsfor therapy.

AlM

Thisstudy describesstatistically significant differ-
encesin hepcidin serum quantification between control
group with no evidence of iron metabolism disorders
and patientswith chronic kidney disease (CKD).

MATERIALSAND METHODS

Subjects

Thisstudy included 60 healthy controlsand 34 pa
tientswith CKD. The study was approved by the eth-
icscommitteesof the participatinginditution. Informed
consent was obtained from all healthy controlsin ac-
cordancewithtothe Declaration of Helsinki (Directive
2001/20/EO).

60 serum samplesfrom hedlthy volunteers29 males
(age 38.2 £ 10.2) and 31 females (age 40.5 + 8.9)
were collected. 34 serum samplesfrom patientswith
CKD 17 maes(age67.3+10.1) and 17 females (age
58.3 £ 14.5) were collected. All samples were col-
lected, stored, and deidentified to protect patient pri-
vacy. CKD patientswere separated into disease stage
according to eGFR CKD-EPI Creatinine Equation
(2009). Sampleswerestored at ““70 °C before analy-
sisof hepcidinlevels. Ferritin analysiswas performed
by using ECLIA immunoassay (Roche Diagnostics).
Transferrinlevel swere andyzed on CobasIntegra400
(Roche Diagnostics). For hemoglobin concentrationin
reticul ocyteswe useAdvia 2120 hematol ogy anayzer
(SiemensHedthcare Diagnostics).

Data analysis

Four parameter curvewas used for the calibration
curve. Thedistribution of the dataandysiswasdefined
by REFVAL programme according to IFCC/CLSI
C28-A32008 year. For Stetistical significancewasused
t-test and Pearson correlation.

RESULTS
Qgiogecﬁtzoﬁyy C—

The established serum hepcidinlevel sfor control
group and patientswith CKD areshowedin Figure 1.
Quantification of serum hepadinlevdsindifferent CKD
groupsisshowed in Figure 2. The correlation between
different CKD groupsisshownin TABLE 1 and Fig-
ure3.

Wefound that thereisasignificant difference be-
tween serumhepcidin-25level sin hedthy control group
compared to all stagesof CKD. Values asdescribed:
a) for control group 13.1+£8.7 ug/l and b) 90.7 + 74.2

gl

100,00

80,00 1 , W hepcidin in control group

S S W hepeidin in CKD
60,00 < /

4000 1 /

001 /

0,00
Figurel: Serum hepcidin results
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Figure2: Hepcidin levelsin CK D stages

Wefoundadifferencesin serum hepcidin levels
between CK D groups. Theobtained resultsare: @) for
stage Il CKD (eGFR 61 — 90) — 56.13 pg/l; b) for
stage IllA CKD (eGFR 46— 60) — 70.92 ug/l; c) for
stage 1B CKD (eGFR 31—45)—93.43 pg/l; d) for
stage IV CKD (eGFR 16 — 30) — 83.36 pg/l; e) for
stageV CKD (eGFR < 15, without dialysis) — 141.98
gl

Wefound ahigh correationinserum hepcidinlev-
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TABLE 1: Hepcidin correlation between CK D stages

r= p=

0,517184 0,175095 VIV
0,948621 0,276692 IV/IHA
0,854534 0,097752 VI
-0,55286 0,448274 [TA/I1IB
-0,67793 0,307601 A/

elsbetween CKD stagesV and Il (p<0.1). A negative
correlation was established between CKD stages|IIA
and 111B; CKD stages|l and l11A.

Positive and negative correl ation between different

CKD stages.

We tried to find a correlation between serum
hepcidinlevelsand measured parameters.
A significant correlation wasfound between serum

hepcidinlevelsandferritin (TABLE 2).
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Figure3: Hepcidin corredation between CKD stages

Sgnificantly high corrdaionbetween ssumhepddin
levelsand eGFR, hsCRP and red blood cdllswasfound

inall CKD stages (p < 0.005).

DISCUSSION
TABLE 2: Correlation of measured par ameter sbetween different CKD stages

CKD gages RBC HGB CHr PCR
I\ r=-0,41* r=-0,39* r=-0,99" r=0,42*
IV/ITIA r=-0,16 p>0.05 r=-0,94" p>005 r=-0,02 r=-0,17
VIl r=-0,73" p<0.005 r=-0,98" p<0.05 r=-0,99" p>0.05 =099 p>0.05
[HTA/I11B r=0,88* r=-0,99" r=0,98" r=-0,84"
p<0.05 p>0.05
A/ r=0,78* r=-017 r=-0,03 r=-0,9"
CKD gages Retic Fe TIBC MCV
I\ r=-0,11 r=-0,99" r=0,86" p>0.05 =-0,87"
IV/ITIA r=0,09 r=0,18 p>0.05 r=-0,69" p<0.05 r=-0,59"
Vil r=-0,32 p>0.05 r=-0,94" r=0,62" r=0,7N p>0.05
[HTA/I11B r=-0,38 r=-0,83" p<0.05 r=-0,98" p>0.05 r=0,8N
A/ r=-0,99" r=0,78" p<0.005 r=-0,47* r=0,95"
CKD gages TRSF FERRIT TSAT MCH
71\ r=0,79" r=-0,73" r=-097" p>0.05 r=-0,9"
IV/ITIA r=0,55" p>0.05 r=0,48* r=-0,81" p<0.05 r=-0,23
VI r=0,04 p<0.05 r=-0,38 p>0.05 r=-0,61" 05005 r=0,77" p>0.05
[HA/I11B r=0,10 r=0,98" r=-0,67" r=-0,48*
A/ r=0,92 p>0.05 r=0,27 r=0,69" p<0.05 =099
CKD stages CRP Crea eGFR MCHC
71\ r=0,70" p<0.005 r=0,62" p<0.05 r=0,87" r=0,25
IV/ITIA r=0,87 p>0.05 r=0,99 p>0.05 r=0,87 0<0.005 r=-0,84" p>0.05
VI r=0,95" p<0.005 r=0,84" p<0.005 r=1n r=-0,06
[TA/1B r=-0,62" r=-0,67" p<0.05 r=1» r=-0,86" p<0.05
A/ r=-0,65" p>0.05 r=-0,69 p>0.05 r=1n p<0.05 r=0,15 p>0.05

*0.3<r<0.5-dggnificant correation; ~0.7<r<1-strongcorrelation; satistically significant (p<0.005); statistically signifi-

cant (p<0.05)
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The present study describesaimmunological assay
for hepcidin quantification in human serum, based on
the use of a recombinant hepcidin peptide and a
polyclond antibody.

Wefound that serum hepcidinlevelscorrelatesig-
nificantly betweentwo groups13.1+ 8.7 ug/L vs. 90.7
+74.2 ng/L.

A high correlation between CKD stages|l and V
wasfound.

Wefound asignificant correlationfor RBC, CRP
and creatinine between CKD Il and V stages; serum
ironlevelsbetween CKD 1A and |1 groups, CRP be-
tween CKD IV and V stages.

High corrdation between eGFR between al groups
wasfound.

For other measured parameters we found no sta-
tigicaly sgnificant correlation.
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