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The present study was designed to find the relation between certain hematological parameters 

and pregnancy. The study used one hundred volunteers (seventy five pregnant women and 

twenty five non-pregnant women). Then, pregnant women divided into three subgroups 

according to the trimester (first trimester, second trimester and third trimester). Hematological 

tests showed significant increased (P<0.05) in TIBC (Total Iron Binding Capacity) and 

significant decreased (P<0.05) in Hepcidin, ferritin, Iron, Hb (hemoglobin) and MCV (mean 

corpuscular volume) compared with non-pregnant women group. Third trimester show a high 

affected according to the results compare with other trimesters. It was concluded from this 

study that the pregnancy led to several hematological parameters change. 
  

Keywords: Hepcidin,Ferretin, Iron, hematological, Binding capacity. 

 

خلاصـةال  
صممت الدراسة الحالية لايجاد العلاقة بين بعض المتغيرات الدموية والحمل. استخدمت الدراسة مئة متطوعة )خمسة )

وسبعون امراءة حامل وخمسة وعشرون امراءة غير حامل(. بعدها. قسمت النساء الحوامل الى ثلاث مجاميع ثانوية اعتمادا 

قابلية ارتباط ثلث الثالث(. الفحص الدموي اظهر زيادة معنوية في مستويات على فترة الحمل )الثلث الاول, الثلث الثاني وال

والفيريتين والحديد والهيموكلوبين ومتوسط حجم كريات الدم الهيبيسيدين  الحديد الكلية وكذلك انخفاض معنوي في مستويات

ي الى تغيرات في بعض المعايير الحمر مقارنة مع مجموعة النساء غير حوامل. يستنتج من هذه الدراسة بان الحمل يؤد

 الدموية.

 

Introduction 
Hepcidin was discovered in blood of human 

and urine samples as a small bactericidal 

peptide (defensin and cathelicidin) and named 

liver–expressed antimicrobial peptide (LEAP–

1) [1] [2] [3]. Hepcidin is a peptide, hormone 

that functions as both the homeostatic regulator 

of systemic iron metabolism, and a mediator of 

host defense. Sensing of circulating iron and 

iron stores is thought to occur in the liver, 

which is the primary site of hepcidin, 

production and secretion [4] [5] [6]. Hepcidin 

production can be assessed by measuring liver 

hepcidin mRNA levels (in animal models) or 

by measuring hepcidin peptide in the serum or 

plasma (in humans and mice) [7]. Iron 

homeostasis regulated by two mechanisms: 

intracellular mechanism, dependent, on the 

amount of iron, for the cell, and a systemic 

mechanism, in which hepcidin plays a crucial 

role [8] [9] [10] [11] [12].  

Most amount of the iron absorbed from the diet 

or recycled from hemoglobin is intended for 

developing erythrocytes, whose, production is 

increased in response to erythropoietic stimuli, 

such as blood loss or hypoxia [13] [14] [15]. 

Hepcidin binds to ferroportin, regulating iron 

export, into plasma. If hepcidin concentrations 

are low, ferroportin molecules are hiding on the 

plasma membrane and export iron. When 

hepcidin concentrations increase, hepcidin 

binds to ferroportin molecules inducing their 

internalization and degradation, and iron 

release are decreased, progressively [16]. 

Maternal hepcidin were significantly correlated 

with indicators of maternal iron status [17] 

[18]. During the first trimester of pregnancy, 

serum and urinary hepcidin were positively 
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correlated with ferritin and negatively 

correlated with serum transferrin receptor 

index, a sensitive indicator of iron deficiency 

[19]. So, the aim of this study is find the 

relation between certain hematological 

parameters and pregnancy. 
 

Materials and Methodology 
One hundred volunteers (female) were taken in 

this study. Seventy five pregnant women and 

25 non-pregnant women (married) randomly 

who referred to Al-Dawoody private lab in 

Kirkuk between October 2015 to June 2016, 

range of age between (20-30 years). 

In this study, one hundred volunteers (Seventy 

five pregnant women and twenty five non-

pregnant women) were used and divided to two 

mainly groups (according to pregnancy 

state)and then pregnancy female divided into 

three subgroups according to the trimester as 

shown in Table 1. 

Table 1:  The groups of study. 

Groups Number 

First trimester 25 

Second trimester 25 

Third trimester 25 

Non-pregnant women 25 

 

Five milliliters (ml) of venous blood samples 

were obtained from the volunteers (at each 

trimester). 3ml of blood samples were 

dispensed into test tubes for clotting and 2ml 

transferring into EDTA tubes. Sera were 

obtained after samples were centrifuged at 

5000 R for ten minutes and stored until assayed 

for laboratory investigations [20].  

 

Estimation of parameters 

Serum hepcidin was measured by using 

(enzyme-linked immunosorbent assay 

(ELISA)), ferritin, Iron, Total Iron Binding 

Capacity (TIBC), Hemoglobin (Hb), MCV and 

erythrocytes sedimentation rate (ESR) 

measured according to Nemeth and Ganz 

(2006) [6].  

 

Statistical analysis 

Data were analyzed using a statistical Minitab 

program, using Analysis of Variance 

(ANOVA) test, in order to evaluate the 

significance of variability between pregnant 

and non-pregnant groups.  
 

Results and Dicussion 
Hepcidin and Ferritin  

Hepcidin in all pregnant groups (FM: 353.5 ± 

17.75, SM: 329.5 ± 17.75, TM: 308.25 ± 22.3) 

show significant lower (P<0.05) compare with 

non-pregnant groups (382.5 ± 17.54). Also, 

Ferritin show significant decreased (P<0.05) in 

pregnant women (FM: 96.32 ± 4.03, SM: 85.2 

± 4.21, TM: 71.6 ± 5.86) compare with non-

pregnant women groups (121.9 ± 5.57) as show 

in (Table 2).  

 

Iron, TIBC, Hb and MCVIron  

Levels show significant lower (P<0.05) 

between pregnant (FM: 66.5 ± 3.1, SM: 60.25 

± 0.96, TM: 56.25 ± 4.03) and non-pregnant 

women (75.75 ± 5.12). TIBC levels in pregnant 

groups (FM: 305.75 ± 2.29, SM: 321.5 ± 9.04, 

TM: 339.5 ± 15.33) show significant increased 

compare with non-pregnant groups (295.9 ± 

8.17). Hb and MCV levels show significant 

decreased compare with non-pregnant women 

as show in (Table 2) .Hepcidin, a 25 amino 

acid peptide, is considered as a major regulator 

of iron homeostasis and it has antimicrobial 

properties [21].  

The results of Hepcidin in this study show 

significant decreased in pregnant women 

compare with Non-pregnant women. Hepcidin 

concentration decreases gradually from the first 

to the second and third trimesters to 

undetectable levels. During pregnancy levels of 

hepcidin correlate with iron parameters, but not 

with inflammatory markers [18]. Van Santen et 

al. (2013) found that the Hepcidin levels is 

lower than in non-pregnant healthy women and 

hepcidin levels decrease as pregnancy 

progresses [22]. Also, Finkenstedt et al. (2012) 

found that the Hepcidin levels decreased during 

the pregnancy duration, and the hepcidin levels 

decrease as pregnancy progresses compare 

with Non-pregnant women [23], that is in 

agreement with the results of present study. 
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Table 2: valves of different types of hematological 

parameters in pregnant and non-pregnant women.  

Groups 

 

Params. 

Pregnant women Non-

preg. 

women 

First 

trim. 

Second 

trim. 

Third 

trim. 

Hepcidin 

(µg/l) 

353.5 

± 

17.75 

b 

329.5 ± 

17.75 c 

308.25 

± 22.3 

d 

382.5 ± 

17.54 a 

Ferritin 

(µg/I) 

96.32 

± 4.03 

b 

85.2 ± 

4.21 c 

71.6 ± 

5.86 d 

121.9 ± 

5.57 a 

Iron (µg/ 

dl) 

66.5 ± 

3.1 b 

60.25 ± 

0.96 bc 

56.25 

± 4.03 

c 

75.75 ± 

5.12 a 

TIBC 

(µg/dl) 

305.7

5 ± 

2.29 

bc 

321.5 ± 

9.04 b 

339.5 

± 

15.33 

a 

295.9 ± 

8.17 c 

Hb (g/dl) 

11.45 

± 0.55 

b 

10.83 ± 

0.26 bc 

10.1 ± 

0.31 c 

12.83 ± 

0.57 a 

MCV (fl) 
81 ± 

3.16 b 

76.98 ± 

2.17 c 

71.9 ± 

3.13 d 

88.83 ± 

2.47 a 

 

Iron stores in the body exist primarily, in the 

form of ferritin. Body ferritins, levels, in 

contrast to haemoglobin, are, not affected by 

residential increase above sea level or smoking 

behaviour. Serum ferritin is of limited 

usefulness in examining iron deficiency during 

pregnancy [24]. Levels of S. ferritin, Iron, Hb 

and MCV significant decreased in pregnant 

women, while TIBC levels, show significant 

increased compare with Non-pregnant women. 

Raza et al. (2011) referred that the S. ferritin, 

Iron and Hb and increase in TIBC levels 

compare with non-pregnant women. They 

suggest that the high percentage of the 

pregnant women is iron deficient due to factors 

such as high parity, poor dietary habits and 

socioeconomic status [25]. Bhale et al. (2013) 

referred that the Hb and S. ferritin levels were 

lowest in second trimester as compare to first 

trimester in all groups and then there was 

stability, or slight improvement in ferritin 

levels found during third trimester [26], which 

is in agreement with the results of present 

study. 

Conclusions  
From the present study, It was concluded that 

the pregnancy led to several hematological 

parameters change including significant 

decreased (P<0.05) in Hepcidin, ferritin, Iron, 

Hb (hemoglobin) and MCV (mean corpuscular 

volume) compared with non-pregnant women 

group. 

 

Reference  
[1] Guo P, Cui R, Chang YZ, Wu WS, Qian 

ZM, Yoshida K, Qiao YT, Takeda S, Duan 

XL., "Hepcidin, an antimicrobial peptide is 

downregulated in ceruloplasmin-deficient 

mice," Peptides, vol. 30, pp. 262-266. 

[2] Hoppe M, Lönnerdal B, Hossain B, Olsson 

S, Nilsson F, Lundberg P A, Rödjer S, 

Hulthén L. "Hepcidin, interleukin-6 and 

hematological iron markers in males 

before and after heart surgery. J Nutr 

Biochem. 2009; 20: 11-16. ," Anal 

Biochem, vol. 384, pp. 245-253, 2009. 

[3] Bansal SS, Halket JM, Bomford A, 

Simpson RJ, Vasavda N, Thein SL, Hider 

RC "Quantitation of hepcidin in human 

urine by liquid chromatography-mass 

spectrometry," Anal Biochem, vol. 384, 

pp. 245-253, 2009. 

[4] T. Ganz, "Hepcidin—A regulator of 

intestinal iron absorption and iron 

recycling by macrophages," Clin. 

Haematol, vol. 18, pp. 171–182, 2005. 

[5] [5] T Ganz, "Hepcidin and its role in 

regulating systemic iron metabolism," Am. 

Soc. Hematol. Educ. Progr, vol. 10, pp. 29-

35, 2006. 

[6] E. Nemeth and T. Ganz, "Regulation of 

iron metabolism by hepcidin. ," Annu. 

Rev. Nutr. , vol. 26, pp. 323–342, 2006. 

[7] A.T. Murphy, D.R. Witcher, P. Luan, and 

V.J. Wroblewski, "Quantitation of 

hepcidin from human and mouse serum 

using liquid chromatography tandem mass 

spectrometry. ," Blood , vol. 110, pp. 

1048–1054, 2007. 

[8] HZW Grotto, "Metabolismo do ferro: uma 

revisão sobre os principais mecanismos 

http://creativecommons.org/licenses/by-nc/4.0/


Hassan I. To Study of Hepcidin Levels and Certain Hematological Parameters in Pregnant Women 2017 

 

47 

 

envolvidos em sua homeostase. ," Rev 

Bras Hematol Hemoter, vol. 30, pp. 390-

397, 2008. 

[9] Tjalsma H, Willems HL, Swinkels DW 

Kemna EH, "Hepcidin: from discovery to 

differential diagnosis. ," Haematologica, 

vol. 93, pp. 90-97, 2008. 

[10] Esparza AL, Núñez MT. Mena NP, 

"Regulation of transepithelial transport of 

iron by hepcidin. ," Bras J Med Biol Res, 

vol. 39, pp. 191-193, 2006. 

[11] Frazer DM, McLaren GD Anderson GJ, 

"Iron absorption and metabolism," Curr 

Opin Gastroenterol, vol. 24, pp. 129-135, 

2009. 

[12] Roe MA, Collings R, Dainty JR, 

Swinkels DW, Fairweather-Tait SJ. 

"Plasma hepcidin concentrations 

significantly predict interindividual 

variation in iron absorption in healthy 

men. ," Am J Clin Nutr, vol. 89, pp. 

1088-1091, 2009. 

[13] Trinder D, Ayonrinde OT, Olynyk JK, 

"HCV, iron, and oxidative stress: the new 

choregraphy of hepcidin. ," 

Gastroenterology, vol. 134, pp. 348-351, 

2008. 

[14] Darshan D, Anderson GJ. "Interacting 

signals in the control of hepcidin 

expression. ," Biometals, vol. 22, pp. 77-

87, 2009. 

[15] Nemeth E., "Iron regulation and 

erythrpoiesis," Curr Opin Hematol, vol. 

2008, pp. 169-175, 2008. 

[16]  Deicher R, Hörl WH, "New insights into 

the regulation of iron homeostasis," Eur J 

Clin Invest. , vol. 36, pp. 301-309, 2006. 

[17] M Rehu and K. and Ostland, V 

Punnonen, "maternal serum hepicidin is 

low at term and independent of cord 

blood iron state. ," J. Haematol, vol. 85, 

pp. 345-352, 2010. 

[18] S. Van Santen and Kroot J.J. and 

Swinkels D.W., "the iron regulatory 

hormone hepicidin is decreased in 

pregnancy. ," Clin. Chem. Lab. Med, vol. 

51, pp. 1395-1401, 2013. 

[19] K. J. Schulze and P. and Ray, A. 

Christian, "Hepicidin and iron state 

among pregnant women in Bangladesh," 

Clin. Nutr, vol. 17, pp. 451-456, 2008. 

[20] Rafiean-Kopaie M. & Hamid N., "Impact 

of inflammation on anemia of 

hemodialysis patients who were under 

treatment of recombinant human 

erythropoietin. ," Renal Inj Prev, vol. 2, 

no. 3, pp. 93-95, 2013. 

[21] Roy CN, Andrews N, "Anemia of 

inflammation, the hepcidin link," Curr 

Opin Hematol, vol. 12, pp. 107-111, 

2005. 

[22] A. Finkenstedt . "Hepcidin is correlated 

to soluble hemojuvelin but not to 

increased GDF15 during pregnancy," 

Blood Cells Mol. Dis, vol. 48, pp. 233-

237, 2012. 

[23] [23] Domellöf M, "The diagnostic 

criteria for iron deficiency in infants 

should be reevaluated." Nutr, vol. 132, 

pp. 3680-3686, 2002. 

[24] N. Raza, Iram S., Bibi M., Muhammad 

A., Muhammad S. "of iron deficiency in 

pregnant women by determining iron 

status," Ayub Med Coll Abbottabad. , 

vol. 23, no. 2, pp. 36-40, 2011. 

[25] D. V. Bhale, Pramod V. B., Shubhangi 

A. M. and Sanjay G. "Study of Serum 

Ferritin Levels in Anemia of Pregnancy. 

," Rec. Tre. Sci. Techno, vol. 9, no. 1, pp. 

41-46, 2013. 

 


