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Abstract
Background

       Anemia is a major health problem throughout the world, and especially so in developing countries. Women particularly those who are pregnant and lactating, and children are at particular risk.   

Objective
       To evaluate the serum ferritin level and iron status in pregnants women from rural area with comparison to those of urban area in Al- Najaf province.
Methods

        The study was included 192 women: 95 of them from urban origin divided to 55 pregnant women and 40 normal individuals, and the rest 97 women from rural origin divided to: 50 pregnant women and 47 normal subjects. The age range of pregnant women was 16-45 year, while healthy females ranging in age from 18-40 years.         Hemoglobin ( Hob%) in whole blood , serum ferritin, serum iron, serum total iron binding capacity (TIBC), and serum transferring were studied in pregnant and control in different regions by used the clinical biochemistry methods. 
Results
         The study comprised of 95 women (55 pregnants and 40 non pregnants)from urban areas and 97 women (50 pregnants and 47 non pregnants)from rural areas in Al-Najaf province. Hemoglobin and serum ferritin, iron, total iron binding capacity (TIBC) and transferrin saturation levels were measured in urban population, The results revealed that a significant decrease (P<0.001) in mean serum ferritin and serum transferrin in pregnant women when compared with control group of the same region. In rural population, the results showed that a significant decrease (P<0.001) in mean serum ferritin and serum transferrin in pregnant women when compared with normal individuals of the same region.

  When the two populations of pregnant women compared with each other; the results appeared that significantly decreased of serum ferritin and iron status parameters in rural pregnant women than in urban pregnant women (P<0.01).

Conclusion We conclude from this study that iron deficiency anemia appeared in pregnant women in both regions (urban and rural) and specially present in rural pregnant women than in urban pregnant women. 

الخلاصة
المقدمة
      إن فقر الدم هو من أهم المشاكل التي يعاني منها اغلب الناس في العالم وخصوصا في دول العالم الثالث. تعاني النساء من فقر الدم وبالأخص النساء الحوامل والمرضعات.

الهدف 

يهدف البحث الى تقدير الحديد المخزون في العظام  وارتباطات الحديد المنقول في البلازما لدى النساء الحوامل في مجتمع الريف ومقارنتهن مع مجتمع المدينة في محافظة النجف .
طريقة العمل
شملت الدراسة  192 امرأة : 95 امرأة منهن من مجتمع المدينة قسمت إلى 55 امرأة حامل و 40 امرأة غير حامل استخدمت كمجموعة سيطرة ،المتبقي من النساء( 97) امرأة من مجتمع الريف قسمت إلى 50 امرأة حامل و47 امرأة غير حامل كمجموعة سيطرة.

 كان معدل أعمار النساء الحوامل اللواتي شملتهن الدراسة ( 16-45 سنة) بينما كان معدل أعمار النساء ضمن مجموعة السيطرة 
( 18-40 سنة).

تضمنت الدراسة قياس  نسبة  الهيموغلوبين و الحديد المخزون بالعظام والحديد المنقول وارتباطاته في الدم لجميع النساء اللواتي شملتهن الدراسة وذلك باستخدام الطرق الكيميائية ألسريريه .

النتائج
 تضمنت الدراسة 95 امرأة ( 55 امرأة حاملة و 40 امرأة غير حامل) من مجتمع المدينة و 97 امرأة 
( 50 امرأة حامل و 47 امرأة غير حامل) من مجتمع الريف في محافظة النجف.   نسبة الهيموغلوبين، الحديد المخزون، القابليه الكليه لارتباط الحديد ونسبة تشبع الحديد المنقول بالدم تم قياسها في مجتمع المدينة، حيث أظهرت الدراسة إن هناك انخفاض معنوي (P<0.001) بمعدلات الحديد المخزون وكذلك الحديد المنقول لدى النساء الحوامل عند مقارنتهن بمجموعة السيطرة في المدينة. إما في مجتمع الريف فقد  أشارت النتائج إن هناك انخفاض معنوي (P<0.001) بمعدلات الحديد المخزون والحديد المنقول لدى النساء الحوامل عند مقارنتهن بمجموعة السيطرة الريفية.

عند إجراء مقارنة للنساء الحوامل في الريف والمدينة مع بعضهن، أظهرت الدراسة إن هناك انخفاض معنوي (P<0.01) ملحوظ للحديد المخزون وجميع مرتبطات الحديد الأخرى لدى النساء الحوامل في الريف عنهن في المدينة.

الاستنتاج

أظهرت الدراسة إن فقر دم نقص الحديد يكون شائعا لدى النساء الحوامل بصورة عامة، ولكنه يكون منتشرا أكثر لدى النساء الحوامل في الريف عنهن في المدينة.
Introduction

         Anemia is a major health problem throughout the world, and especially so in developing countries [Kilpatrick, 2005]. Women, particularly those who are pregnant and lactating, and children are at particular risk [Dallman, et al, 2007]. It has been suggested that hematological  indices in these high-risk groups are an accurate reflection of the community as a whole [Tietz, 1999].  Anemia is more common in women, especially if they are young, poor, pregnant, or an ethnic minority. Whilst anemia in developing countries has a multifactor etiology, the nutritional anemia, and iron deficiency in particular, constitute a significant proportion of this problem [Klebanoff, 1999]. Other etiological factors include chronic infections, malaria, intestinal parasites, pregnancy and lactating, and the hemoglobinopathies [Lu, et al, 2003].  It has been established that serum ferritin is the best indicator of iron status. Levels below 12 µg/L are suggestive of iron depletion, whereas those above 250 µg/L are found in individuals with iron overload [Dallman, 2007, Addison et al, 1997], levels between 12 µg/L and 250 µg/L are considered normal. However, iron deficiency may still be present even if serum ferritin levels are 12µg/L and 50µg/L, such as in individual suffering from inflammation, or up to 100 µg/L, in individuals with liver diseases [Cook, 2001].   Neither the influence of inflammation on hematologic indices of iron status, especially serum ferritin, nor the prevalence of anemia, iron deficiency anemia, have been previously studied in pregnant women of childbearing age who reside in urban and rural in Najaf region. In the present study, we studied iron status and assessed serum ferritin as index for iron status in pregnant women of urban and rural area in   Al-Najaf. province.
Subjects And Methods
         The study population included 192 women from Al-Najaf province: Of these women, 95 (55 pregnants and 40 non pregnants) were enrolled from urban areas and 97 (50 pregnants and 47 non pregnants) from rural areas. Non pregnants were used to compare the results of the pregnants women (control group). 

The investigated women were obtained from Al-Zahraa teaching hospital of pediatrics and matrinety in Al-Najaf province. The range of age for the pregnants pregnants and  non pregnants was 16-45 year. After their consent, the host information of the studied women were obtained through a questionnaire consisting, the age, parity,  weeks of gestation, residency, and others. Five milliliters of blood were drown from the recruited women. One milliliter was transferred to a tube contains EDTA, used for determination of hemoglobin concentration by cyanomethmoglobin method [Teitz, 1999]. Four milliliters were left to clot, centrifuged for 10 min at 4000 xg. Serum was separated and stored in a liquates for determination of ferritin by ELISA [Naimark et al, 1996], iron [Corti et al, 1997], and total iron binding capacity (TIBC) [Anonymcus, 1995] by spectrophotometric methods. Kits of determination of the biochemical parameters were purchased from Technicon company. Transferring saturation was calculated by dividing serum iron by TIBC and multiplying the results by 100 [Cook, 2008] . 

         Anemia was defined as hemoglobin < 12 g/dl in non pregnant women and < 11 g/dl in pregnant women [Jacobs et al, 1998]. Iron deficiency was defined as either serum ferritin <12  [Jacobs et al, 1998] or transferrin saturation < 16% [Munro et al, 1998]. Results were analyzed by using the student t-test.

Results:
         As shown in table 1, significant decreases of serum ferritin (P<0.001) and serum transferrin saturation (P<0.01) were evidenced in pregnant women from the urban and rural areas when compared with those of the non pregnants in the same region.         The data revealed significant (P<0.01) decreases of serum ferritin, iron , TIBC, and transferrin saturation levels in pregnant women from rural areas when compared with those of urban areas (table 2).  

        Table 1: Results of serum ferritin and iron status in pregnant and non
        pregnant women from urban and rural areas of Al-Najaf province.                
	
	                  urban

            ( mean ±SD)
	               rural

         (mean ±SD)

	
	Pregnant women
	Control

 group
	Pregnant women
	Control

group

	S.ferritin (µg/L)
	*11 ± 1.8
	89 ± 1.6
	*10 ± 2.3
	86 ± 2.5

	Hb% (g/dl)
	10.4 ± 0.4
	12.4 ± 0.8
	9.2 ± 0.6
	12.0 ± 1.1

	S. iron(µmol/L)
	18.3 ± 0.25
	20.5 ± 2.1
	14.8 ± 0.32
	19.1 ± 0.6

	S.TIBC(µmol/L)
	93.8 ± 6.3
	97.5 ± 2.1
	83.7 ± 5.8
	95 ± 3.8

	S.Trasferrin saturation (%)
	**15.1 ± 6.8
	35.11 ± 2.3
	**13.8 ± 4.2
	32.2 ± 4.3


        * P<0.001, **P<0.01               

Table 2: comparison of serum ferritin and iron status in pregnant women
          in rural and urban area of Al-Najaf province.

	
	 pregnant women

 in urban
    ( mean ±SD)
	Pregnant women

in rural
     ( mean ±SD)


	S. ferritin (µg/L)
	11.0 ± 1.8
	*10.0 ± 2.3

	Hb% (g/dl)
	10.4 ± 0.4
	  9.2 ± 0.6

	S. iron (µmol/L)
	18.3 ± 0.25
	*14.8 ± 0.32

	S. TIBC (µmol/L)
	93.8 ± 6.3
	*83.7 ± 5.8

	S.Trasferrin saturation(%)
	15.1 ± 6.8
	*13.8 ± 4.2


  *P<0.01   

Discussion:

         Anemia accompanied by a low serum ferritin concentration reflects iron deficiency anemia which represents the most sever stage of iron depletion [Levy et al, 2000]. Anemia due to causes other than iron deficiency is not characterized by low ferritin levels [WHO, 1968]. Thus measurement of serum ferritin is considered as a gold standard for diagnosis of iron deficiency anemia in pregnancy [Kariks, 2003].         A remarkable cause of iron deficiency anemia is the poor intake of iron containing foods [Bailey, 1997]. Women with iron deficiency consumed less iron and less energy, and iron intake lower than those of the non anemic women when confounding factors were controlled for. Anemic women who were not iron deficient had dietary intakes comparable to the non anemic women [Skikne et al, 2000]. In the absence of data from pregnancy, it has been presumed that the bulk of the anemia identified during pregnancy are due to iron deficiency and not other causes, such as infections, chronic disease, or an effect of hemodilution[Cook et al, 2008].  In the current investigation, serum ferritin and serum transferrin saturation were found to decrease in pregnants from urban and rural areas in Najaf province when compared with those of non pregnant women. The reason for such decrease is the iron deficiency which is frequent in pregnant women [Cook, 2001], although iron levels failed to exhibit significant variation among the groups of pregnant and non pregnant women. These results confirmed a previous observation of the use of transferrin level as a powerful index for prediction of iron deficiency [Jandal, 1996].  Serum ferritin and iron status were demonstrated to lower in pregnant women from rural area with respect to those of urban area. Such decreases are suggestive of iron deficiency anemia due to a poor dietary intake of iron in pregnant women from rural area. Poor intake of iron may be due to poor intake of iron containing food and/or consuming substances inhibiting iron absorption like phytates and tea [Jacobs et al, 1998]. The current results are in agreement with those reported by Ferguson et. al and Flowers et. al [Ferguson et al, 2002, Flowers et al, 1998] who had found low levels of serum ferritin in women from rural area in comparison with those of urban area. The present investigation suggests that iron deficiency anemia is more frequent in pregnant women of rural area than those of urban area as well as the confirmation of serum ferritin measurement as a diagnostic index for this problem.
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