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Abstract 

Iron is a vital element for all living cells which plays an 

important role in various metabolic pathways. It is key 

component of hemoglobin and myoglobin which transport 

CO2 and O2 in organism. It acts as coenzymes for many 

enzymes involving in oxidation reduction reactions 

concern with energy generation. 

Iron deficiency and Iron deficiency anemia are the most 

common nutritional disorders in pregnancy. The 

prevalence of Iron deficiency anemia during pregnancy is 

14 % in pregnant women developed countries and 56 % in 

developing countries. Anemia is in the form of reduced 

concentration of hemoglobin and or red blood cell in the 

circulatory system, which results in the reduction of 

oxygen transfer capacity of the body. We have estimated 

the Hemoglobin, serum Iron and serum TIBC in pregnant 

anemic women and pregnant healthy woman (control). We 

found significantly decreased hemoglobin and serum Iron 

and significantly increased TIBC in pregnant anemic 

women as compared to control. Estimation of serum Iron 

and TIBC may be useful for the diagnosis of iron 

deficiency anemia in pregnant woman.  
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Introduction: 

Iron is a vital element for all living cells which plays an 

important role in various metabolic pathways [1]. It is key 

component of hemoglobin and myoglobin which transport 

CO2 and O2 in organism. It acts as coenzymes for many 

enzymes involving in oxidation reduction reactions 

concern with energy generation [2, 3]. 

Iron deficiency and Iron deficiency anemia are the most 

common nutritional disorders in pregnancy [3, 4, 5]. The 

prevalence of Iron deficiency anemia during pregnancy is 

14 % in pregnant women developed countries and 56 % in 

developing countries [3]. Anemia is in the form of reduced 

concentration of hemoglobin and or red blood cell in the 

circulatory system, which results in the reduction of 

oxygen transfer capacity of the body [6]. 

The physiological changes occur during pregnancy have a 

major impact on hematological and biochemical 

parameters available for the measurement of Iron status. 

Most important parameter used for the detection of anemia 

is hemoglobin because of its low cost and available 

reference values [4]. We have estimated hemoglobin, 

serum Iron and TIBC in pregnant anemic woman and 

compared these values with normal healthy pregnant 

woman.  

http://ijmsir.com/
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Materials and Methods: 

The present study was carried out in the Department of 

Biochemistry, Government Medical College and Hospital, 

Miraj and P.V.P. Government Hospital, Sangli 

(Maharashtra). Study protocol was approved by ethical 

committee of Government Medical College. Miraj. 

Sample size: The study includes total 90 subjects. This 

includes patients as well as control.  

Control: Consists of 30 normal healthy pregnant woman 

selected from staff members and normal healthy pregnant 

woman attaining the OPD of Government Medical 

College and Hospital. 

Patients: This includes 60 patients with anemic pregnant 

women hospitalized or attaining Gynecology OPD at 

Government Medical College and Hospital. The diagnosis 

of the patient was done on the basis of the patient’s 

condition, clinical history, personal history and physical 

examination by clinician. 

Inclusion criteria: The females between age 18 to 40 

years with no other complications were selected for the 

study. 

Exclusion Criteria: The subjects having history of other 

hematological disorders which may affect hemoglobin, 

serum Iron, and serum TIBC concentrations were 

excluded from study.  

Blood Collection: 

Informed consent was obtained from the subjects. About 3 

ml blood was drawn from an anticubital vein through 

disposable syringe and needle with all aseptic precautions. 

1ml blood was collected in EDTA bulb for hemoglobin 

estimation and remaining 2 ml blood was collected in 

plain bulb, clear serum was separated and used for the 

estimation of Iron and TIBC.  

Hemoglobin level was estimated by using 

Cyanmethemoglobin method [7] and levels were 

expressed in gm%. Serum Iron and TIBC was determined 

by Ferrozine Method [8] and values were expressed in 

mg/dl. The data were statistically evaluated by using 

student ‘t’. 

Results: 

We found significantly decreased (p<0.001) hemoglobin 

and Iron and significantly increased TIBC (p<0.001) in 

patients with Iron deficient anemia as compared to control 

and are given in table no. 1. 

Table No. 2 shows correlation of hemoglobin with serum 

Iron and TIBC in patients and control. We found highly 

significant positive correlation of hemoglobin with Iron 

and highly significant negative correlation with TIBC in 

patients as well in control. 

Discussion: 

We found significant reduction in hemoglobin and serum 

Iron level in patients (p<0.001) as compared to control. 

Decreased level of hemoglobin in our study may be due to 

Iron deficiency. Iron is essential component of heme [2, 3] 

and it may lead to decreased hemoglobin synthesis. 

Usually hemoglobin concentration is lower in pregnant 

woman as compared to non pregnant woman [9]. This 

may be due increase in fluid/plasma concentration during 

pregnancy. The increased plasma volume may dilute the 

red blood cells that may leads to decrease level of 

hemoglobin. Iron deficiency may due to insufficient bio 

available dietary Iron and increased Iron requirement 

during pregnancy [9]. 

The main causes of Iron deficiency are deficient intake 

including reduced bioavailability of Iron due to dietary 

fiber, phytates, and oxalates. Impaired absorption of Iron 

may be due to intestinal malabsorptive diseases and 

abdominal surgery. Excessive loss of Iron may be during 

menstruation and gastro-intestinal bleeding in peptic ulcer, 

diverticulosis or malignancy [10]. Maize is staple diet in 

the rural areas, which contains large amounts of phytates. 

Phytates are known to interfere with the intestinal uptake 



 K. N. Pujari, et al. International Journal of Medical Sciences and Innovative Research (IJMSIR) 
 

 
© 2016 IJMSIR, All Rights Reserved 
 
                                

Pa
ge

27
 

Pa
ge

27
 

Pa
ge

27
 

Pa
ge

27
 

Pa
ge

27
 

Pa
ge

27
 

Pa
ge

27
 

Pa
ge

27
 

Pa
ge

27
 

Pa
ge

27
 

Pa
ge

27
 

Pa
ge

27
 

Pa
ge

27
 

Pa
ge

27
 

Pa
ge

27
 

Pa
ge

27
 

Pa
ge

27
 

Pa
ge

27
 

Pa
ge

27
 

  

of Iron [9]. Our study demonstrates that the serum Iron is 

helpful for the diagnosis of Iron deficiency anemia in 

pregnant women.  

We found significant increase (P<0.001) in serum TIBC in 

patients as compared to control. Transferrin is Iron 

binding protein; each transferrin molecule can bind with 

two atoms of ferric Iron. The plasma transferrin can bind 

with 400 mg of Iron/dl plasma. This is known as total Iron 

binding capacity [11].  

Increased total Iron binding capacity in patients may be 

due the decreased absorption of Iron in gastrointestinal 

tract or increase in Iron liberated from the mucosal cells or 

increased Iron demand during pregnancy.  

Mathieu Nahounou Bleyere et al [3] and P.Sushma etal 

[12] found decrease in hematological parameters in 

pregnant adolescents at the third trimester of pregnancy 

compared with control. Similarly P.Sushma etal [12] and 

Okoroiwu Ijeoma Leticia et al [2] showed significant 

decrease in serum Iron and significant increase in serum 

TIBC in pregnant women. Adriana de A Paiva et al [4] 

showed relationship between the Iron status of pregnant 

women and their newborns. Among pregnant women they 

found 19% were anemic and 30.5% were Iron deficient. 

They showed weak association between neonatal and 

maternal Iron status parameters. 

Conclusion: 

Estimation of serum Iron and TIBC may useful for the 

diagnosis of iron deficiency anemia in pregnant woman.  
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Table No 1: Biochemical parameters in patients and 

control 

 
* Highly significant (p< 0.001) 

Table No. 2: Correlation of hemoglobin with serum 

Iron and TIBC in patients and Control. 

 
 


