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ABSTRACT

Minerals trace elements, such as zinc, copper, iron, and several antioxidants like vitamins
and ceruloplasmin, catalase, have significant influence on the health of pregnant women.
The aim of the current study is to evaluate the relationship of trace elements, antioxidants
and several antioxidants enzymes level in first trimester Iragi pregnant women. The present
study comprises of 50 normal pregnant women were selected in first trimester in attending
for antenatal checkup to the hospital, and 30 non-pregnant women as control group. Venous

Keywords blood (5 mL) was collected from pregnant women. In normal pregnancy, the copper and
Pregnancy, ceruloplasmin, total iron binding capacity (TIBC), and vitamin C concentration were
Catalase, statistically significantly increased in pregnant women group when compared to control
Copper, group .The present study infers that iron is the most important micronutrient and it should be
Ceruloplasmin, supplemented as a daily requirement in pregnant women. TIBC can be used as a diagnostic
Vitamin C, measurement and follow-up health status of women in pregnancy.

Vitamin E, © 2013 Elixir All rights reserved
Vitamin A.

Introduction

Pregnancy is associated with increased demand of all the
micronutrients like iron, copper, and ascorbic acid [1]. The
insufficiency of these nutrients could affect pregnancy, delivery
and outcome of pregnancy. Vitamins and minerals are together
referred to as micronutrients and have important influence on
the health of pregnant women and growing fetus[2]. The two
trace elements namely zinc, and copper are essential during
pregnancy and these elements should be supplemented as a daily
requirement in pregnant women [3,4]. Pregnancy is a condition
exhibiting increased susceptibility to oxidative stress, defined
here as a disturbance in the pro oxidant-antioxidant balance in
favor of the former, leading to potential damage[5,6]. Pregnancy
is characterized by dynamic changes in multiple body systems
resulting in increased basal oxygen consumption and in changes
in energy substrate use by different organs including the
fetoplacental unit. From early pregnancy the human placenta
influences maternal homeostasis; it is rich in mitochondria and
when fully developed consumes about 1% of the basal metabolic
rate of the pregnant woman [6].Serum ceruloplasmin is a
copper transporting globulin synthesized in liver and possesses
ferrooxidase activity. It acts as an antioxidant in serum by
oxidizing ferrous iron which could otherwise act as a catalyst in
generating toxic free radicals[7]. Pregnancy linked with
significant physiological changes, which increases the require
for iron. Iron is mainly important trace element and it also an
necessary component of hemoglobin synthesis. Iron is required
for additional erythrocyte production during pregnancy[8].
Catalase is an enzyme found in nearly active organisms
uncovered to oxygen. It catalyzes the decomposition of
hydrogen peroxide to water and oxygen [9].

Vitamin E is incorporated into the lipid portion of cell
membranes and carrier molecules and protects these structures
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from toxic compounds, heavy metals, drugs, radiation and free
radicals. Vitamin E also protects cholesterol from oxidative
damage. Vitamin E plays an important role in the regulation of
platelet function and might contribute to the maintenance of
placental microcirculation by inhibiting platelet aggregation.

Because of its antioxidant effects, a diet high in vitamin E
appears to be protective against common health conditions such
as heart disease, cancer and strokes[10]

The role of vitamins C and E in preventing free radical
damage is well known and their nutritional adequacy is
important in pregnancy. Vitamin C deficiency affects placental
structure and ROS and facilitates placental infection, all of
which result in increased risk of premature rupture of placental
membranes and premature births [11,12].

The total iron-binding capacity of serum (TIBC) has been
observed to rise during the course of pregnancy. This rise in
TIBC, coupled with a lowered percentage saturation of
transferrin and a fall in hemoglobin concentration, has given rise
to the concept of the "physiological anemia of pregnancy[7].

The present study was done to assess the comparison of
trace elements and serum catalase and ceruloplasmin level in
first trimester iraqi pregnant women.

Material and Methods

The present study comprises of 50 normal pregnant women
were selected in first trimester in attending for antenatal
checkup to the hospital, and 30 non-pregnant women as control
ranging in age meant SD (26.4+3.4) years. The subjects with
obesity, diabetes mellitus under medication and untreated
diabetes, severely anaemic (<7.0gm% of Hb) and those
suffering from any other systemic disorder were excluded from
the study. Analysis of variance followed by taking 5-7.5 mL of
blood was drawn by venipuncture and collected in a heparinized
tube (10 units/mL of blood). The subjects were divided into the
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two groups: group 1- thirty non-pregnant women, group 2-fifty
pregnant women 1st trimester. Random blood samples were
taken and the following parameters were estimated in both cases
and control. The following parameters were analyzed within 10-
15 minutes of collecting blood sample. Serum TIBC and iron
level were measured by spectrophotometeric methods supplied
by Biolabo kit, France. The ceruloplasmin levels in human
serum by turbidimetric method supplied by Fortress Diagnostics
Limited. Vitamin C levels in serum were estimated by the
method of Tietz [13]. Vitamin E levels were determined
according to a modified of Hashim and Schuttringer[14]. The
concentration of vitamin A in serum was determined according
to a modified method of Neeld and pearson [15]. Catalase was
determined according to a method of Goth L[16]. Serum copper
was  determined using flame  atomic  absorption
spectrophotometer type GBC 933 plus at ) 324.7nm. This atoms
are capable of absorbing light at the specific wavelengths of its
line spectrum[17].To calculate the unsaturated iron binding
capacity (UIBC), the serum iron concentration was subtracted
from the TIBC.
UIBC = TIBC — Serum iron concentration

Transferrin can be estimated indirectly from the TIBC value
by the following equation [18]:

Transferrin (ug/dL) = 0.7 x TIBC (ug/dL)

The percentage of saturation of transferrin with iron is
determined by the following equation :
_ Serumiron

TIBC

The women gave their oral and written consent before
entering the study. AIll investigations were conducted in
accordance with guidelines in the Declaration of Helsinki

All statistical analyses in studies were performed using
SPSS version 17.0 for Windows (Statistical Package for Social
Science, Inc., Chicago, IL, USA). Descriptive analysis was used
to show the mean and standard deviation of variables. The
significance of difference between mean values was estimated
by Student T-Test.

The probability p< 0.05 = significant, p> 0.05 = non-
significant. Correlation analysis was used to test the linear
relationship between parameters . ANOVA test was used to show
the differences between variables of differentiated groups.
Results and Discussions

In normal pregnancy, the copper and TIBC concentration
were statistically significantly increased (p<0.001). Serum
ceruloplasmin and serum vitamin C concentration, were
observed significantly raised (p<0.01) in normal pregnant
compared to non-pregnant woman. On comparison of the
normal and non pregnancy women , the serum level of vitamin
A and level of catalase were observed not statistically
significant variations (p>0.05), and level of vitamin E, serum
iron were statistically significantly decreased (p<0.05, p<0.01)
Jrespectively; in normal pregnant compared with control group
as shown in table 1. There were A significant positive
correlation between TIBC and vitamin C, vitamin A and copper
and A significant negative correlation between TIBC with iron
as shown in figure 1, while there wasn’t A significant
correlation between TIBC and ceruloplasmin

Confident alterations from the normal in copper, iron and
TIBC of the serum have been observed during pregnancy. The
increase in TIBC during the first trimester of pregnancy occur at
a time when require for iron on the part of the fetus is great. The
present explanations reveal a close time correlation between the
decrease in serum iron and the increase in TIBC. The plasma

% Saturation of transferrin withiron =100
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transferrin rises earlier during pregnancy in those with
concomitant iron deficiency[19] the administration of
supplemental iron in this series has probably contributed to the
later rise in plasma transferrin .The function significant of the
increase in carrier protein, transferrin ,and therefore TIBC is
uncertain. It may be a consequence of increased estrogens
during pregnancy stimulating the rise in TIBC, not only of iron
but also of hormones like thyroxin and corticosteroids [20].

Iron excess and iron-mediated oxidative stresses have been
demonstrated in the intestinal mucosa, liver, spleen, bone
marrow and placenta. However, it is vulnerable to oxidative
damage secondary to the continuous presence of a relatively
small excess of iron intake [21]. The production of hydroxyl and
methoxyl radicals in both the luminal and mucosal contents of
the gastrointestinal tract verify the role of iron in free radical
damage[21].
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Figure 1: The correlation between TIBC and several
biochemical parameter
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Table 1: The mean and standard deviation of cupper, ceruloplasmin, vitamin A, vitamin C, vitamin E, catalase, iron, TIBC
and ttransferrin in sera of pregnant women and control group

Characteristic

Pregnant women
[n=50] group

Control group
[n=30]

Age(year) 27.2+3.0

26.4+34

Copper (ug/dL) 157+ 131

119+18.0

ceruloplasmin(mg/dL) 41.4£6.0

35.2+6.8

Vitamin A (umol/L) 1.0£0.1

1.0+0.2

Vitamin E(umol/L) 18+34

21+45

VitaminC( pmol/L ) 108+ 7.4

51+0.1

Catalase (KU/L) 50+ 1.3

48+1.0

Iron (pg/dL) 106 =12

129 +7

TIBC (ug/dL) 316 + 49

288+28

UIBC(pg/dL) 208 +35

15630

221+30

Transferrin (ng/dL)

203 £28

% Saturation of transferring
wit iron

0.34+0.1

The release of oxygen from motherly hemoglobin is
preferential by the lower partial pressure of oxygen in the
placental cellular structure and fetal circulation, which has a
greater affinity for oxygen, and by the release of fetal and
placental metabolites, which lower blood pH causing a
displacement of the Hb dissociation curve favoring oxygen
delivery [22]. As it matures and its vascularization develops, it
changes to an oxygen-rich environment and its rich
mitochondrial mass favoritism the production of reactive oxygen
species (ROS), which increases free iron liberated from iron
sulfur clusters [23].

Ceruloplasmin level was found to be elevated during
pregnancy than in non pregnant women, suggesting an oxidative
surroundings and stress[24,25]. Ceruloplasmin is part of a
family of acute phase proteins that usually plays a defensive role
in response to an immune infuriating stimulus. It is a
multifunctional copper containing protein that was first isolated
in blood in 1948 [23]. One of its main roles is as an antioxidant,
as it has substantial ferrooxidase activity and can sequester other
free radicals [26,27]. Serum levels of ceruloplasmin have been
found to increase during normal pregnancy in some kind [28,29]
and it is thought that this increase during gestation protects
against oxidative stress associated with pregnancy[24,25].
Furthermore, an unusual ceruloplasmin profile could also be a
sign of abnormal embryonic development. No studies
exploratory the specific temporal pattern of change in
ceruloplasmin during pregnancy in relation to fetal loss have
been carried out in other species. However, there is some
confirmation that either lower or higher levels of ceruloplasmin
compared to levels observed during normal pregnancy could be
a signal of problems associated with gestation in humans
[24,30].

The non-significant statistically changes in catalase and
vitamin A during the first trimester of pregnant women as seen
in present study are similar to these reported previously study
conducted to assess the level of catalase and vitamin A in
pregnancy [31].

Other specific changes in indicators of oxidative stress and
in oxidative defense mechanisms develop as pregnancy advance,

0.50+0.1

vitamin C is a water soluble nutrient needed for the formation of
collagen, repairing the tissues, and various metabolic processes
like iron metabolism and translation of folic acid to folic acid
[32].The membranes of the sac holding the fetus and amniotic
fluid surrounding the fetus start to rupture when your pregnancy
come to end and the process of birth begin. This premature
rupture of membranes can lead to premature delivery. Taking
adequate vitamin C levels help to reduce the incidence of
premature rupture of membranes. Vitamin C helps in proper
absorption of iron that is needed for the formation of
hemoglobin. Inculcate the habit of taking sufficient vitamin C
during your pregnancy [33].

Copper is essential in the plasma for these compounds to
deliver NO to endothelial tissue [34], study showed a significant
increase in serum copper was observed with beginning of
pregnancy, these findings are in agreement with other studies
showed that copper increased among pregnant women in the
developing world [35].Many explanations behind this increase,
that caused by a parallel increase in ceruloplasmin, a copper -
binding protein as a result of elevated level of maternal estrogen
during pregnancy [34,36].

The present study showed that TIBC can be used as a
diagnostic measurement and follow-up health status of women
in pregnancy, also the current study recommends that follow-up
of pregnant women by measuring the level of copper, as well as
vitamin A, vitamin C, and vitamin E. Further studies are
required to confirm these factors in other populations with folic
acid supplement.

Conflict of Interest

The authors declares that there is no conflict of interests
regarding the publication of this article
Reference
1.Savita Rathore, 2Ashish Gupta, 3Hitender Singh Batra,
1Rajkumari Rathore. Comparative study of trace elements and
serum ceruloplasmin level in normal and pre-eclamptic
pregnancies with their cord blood. Biomedical Research 2011;
22:2:207-210
2.Black RE. Micronutrients in Pregnancy.Br J Nutr 2001;
85:193-197.



19944

3. AMA Nutrition Advisory Group. Guideline for Essen-tial
Trace Elements Preparation for Parinatal Use. J Parenter Enteral
Nutr 1979; 3: 263-269.

4. AMA Department of Foods and Nutrition. Guideline for
Essential Trace Elements Preparation for Parinatal Use: A
Statement by Expert Panel JAMA 1979; 241:2051-2055

5.Page, K. R. The physiology of human placenta. UCL Press
Limited, London. pp. 164,1993

6.Esther Casanueva* and Fernando E. Viteri. lron and
Oxidative Stress in Pregnancy J. Nutr.2003; 133: 1700S-1708S.
7.Batra HS, Singh P, Somani BL, Gupta A, Sampath S, Ambade
V. Serum ferroxidase albumin ratio as a marker in pulmonary
tuberculosis. Ind J Clin Biochem 2007; 22: 106-108.
8.Gambling L, McArdle HJ. Iron, Copper
Development. Proc Nutr Soc 2004; 63: 553-62
9.Mueller S, Riedel HD, Stremmer W. Direct evidence for
catalase as the predominant H,O, removing enzyme in human
erythrocytes. Blood 1979; 90:4973-4978.

10. Bucttner, G.A. The peaking order of free radicals and
antioxidants: Lipid peroxidation, a-tocopherol and ascorbate.
Arch. Biochem. Biophs.1993, 300: 535-543.

11. Romero, R. Intrauterine infection, premature birth and the
Fetal Inflammatory Response Syndrome. J. Nutr.2003; 133:
1668S-1673S.

12. Myatt, L., Kossenjans, W., Sahay, R., Eis, A. & Brockman,
D. Oxidative stress causes vascular dysfunction in the placenta.
J. Matern Fetal Med.2000; 9: 79-82

13. Tietz, NW. Text book of clinicalchemistry, Edited by N W
Tietz, W B Saunders company,Philadelphia, London, Toronto”,
pp: 960-962,1986.

14. Hashim, S.A., G.R. Schuttringer. Rapid determination of
tocopherol in marco- and microquantities of plasma, results
obtained in various nutrition and metabolic studies. Am. J. Clin.
Nutr.1966;, 19:2: 137-145.

15. Neeld, J.B. Jr., W.N. Pearson.Micro-and micromethods for
the determination of serum vitamin A using trifluoroacetic acid.
J. Nutr.1963; 79: 454-462.

16. Goth L.A. simple method for determination of
serumcatalase activity and revision of reference range Clinics
Chimica Acta 1991;196 : 143-152

17. .Robinson J.W.Atomic absorption spectroscopy. Marcel
Dekker, New York,2" ed. 1973

18. Tietz. N.W.Fundamentals of Clinical Chemistry. Eds.
Philadelphia, W.S. Sounders. 3"%d.1988

19. Fay.J., Cartwright, G. E. and Wintrobe , M. M.studies on
free erythrocyte protoporphyrin , serum iron , serum iron-
binding cabacity and plasma copper during normal pregnancy .
"J. clin .Invest.1999; 28 ,487 .

20. Ventura, S. and Klopper,A. ,Iron metabolism in pregnancy
:the behavior of hemoglobin ,serum iron ,the iron binding
capacity of serum proteins ,serum copper and free erythrocyte
protoporphyrin in normal pregnant, J.Obst Gynaec .Brit. Emp.
2001; 58 : 173-175.

21. Lund, E. K., Fairweather-Tait, S. J., Warf, S. G. & Johnson,
I. T. Chonic exposure to high levels of dietary iron fortification

and Fetal

Atheer A.Mehde et al./ Elixir Appl. Chem. 65 (2013) 19941-19944

increases lipidperoxidation in the mucosa of the rat large
intestine. J. Nutr2001; 131: 2928-2931.

22. Sies, H. .Oxidative stress Il. Oxidants and antioxidants.
Academic Press, London.1991.

23. Page, K. R. The physiology of human placenta. pp. 164.
UCL Press Limited, London.1993.

24. Denko CW.Protective role of ceruloplasmin in
inflammation. Agents Actions1979; 9: 333-336.

25. Goldstein 1M, Kaplan HB, Edelson HS, Weissmann G. A
new function for ceruloplasmin as an acute-phase reactant in
inflammation: a scavenger of superoxide anion radicals. Trans
Assoc Am Physicians 1979; 92: 360—369.

26. Wisdom SJ, Wilson R, McKillop JH, Walker JJ
Antioxidant systems in normal pregnancy and in pregnancy-
induced hypertension. Am J Obstet Gynecol 1991; 165: 1701-
1704.

27. Osaki S, Johnson DA, Frieden E . The possible significance
of the ferrous oxidase activity of ceruloplasmin in normal
human serum. J Biol Chem 1966; 241: 2746-2751

28. Markowitz H, Gubler CJ, Mahoney JP, Cartwright GE,
Wintrobe MM. Studies on copper metabolism. XIV. Copper,
ceruloplasmin and oxidase activity in sera of normal human
subjects, pregnant women, and patients with infection,
hepatolenticular degeneration and the nephrotic syndrome. J
Clin Invest1995; 34: 1498-1508.

29. Vannucchi CI, Mirandola RM, Oliveira CM . Acute-phase
protein profile during gestation and diestrous: proposal for an
early pregnacy test in bitches. Anim Reprod Sci.2002; 74: 87—
99.

30.Ulutas PA, Musal B, Kiral F, Bildik A.Acute phase protein
levels and ceruloplasmin in pregnancy and oestrus cycle in
bitches. Res Vet Sc. 2009;86: 373-376.

31. Vitai M, Géth L. Reference ranges of normal blood catalase
activity and levels in familial hypocatalasemia in Hungary. Clin
Chim Acta.1979;261:35-42

32. Jenkins C, Wilson R, Roberts J, Miller H, McKillop JH.
vitamine ¢ and other Antioxidants: their role in pregnancy and
miscarriage. Antioxid Redox Signal 2000; 2: 623-628.

33. buhimschi, i.a., and weiner, C.P.vitamin ¢, Oxygen free
radicals and disorders of pregnancy. Fetal and Maternal-
Medicine Rev.2001; 12:4: 273-298.

34. Kumru S, Aydin S, Simsek M, Sahin K, Yaman M.
Comparison of Serum Copper, Zinc, Calcium, and Magnesium
Levels in Pre-Eclamptic and Healthy Preg-nant Women. Biol
Trace Elem Res . 2003;94: 105-112.

35. Chitra U. Serum iron, copper and zinc status in maternal
and cord blood. Indian J clin Biochem.2004; 19: 48-52.

36. Pathak, P.; Kapil, U.; Sada, N.; Dwivedi, A.; Singh, R.,
(2008),. Serum zinc ,copper levels amongst pregnant women in
a rural block of Haryana state, India. Asia Pac. J Clin. Nutr.
2008; 17:2:276-279.


http://www.plosone.org/article/findArticle.action?author=Wisdom&title=Antioxidant%20systems%20in%20normal%20pregnancy%20and%20in%20pregnancy-induced%20hypertension.
http://www.plosone.org/article/findArticle.action?author=Vannucchi&title=Acute-phase%20protein%20profile%20during%20gestation%20and%20diestrous:%20proposal%20for%20an%20early%20pregnacy%20test%20in%20bitches.
http://www.plosone.org/article/findArticle.action?author=Jenkins&title=Antioxidants:%20their%20role%20in%20pregnancy%20and%20miscarriage.

