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ABSTRACT
The study was conducted in Mosul during the period from february to april 2009
including non-married and pregnant group composed of 35 and 105 apparently healthy
women respectively. Pregnant group were subdivided equally according to their trimester
into three subgroups, women in second and third trimester are having ferrous sulphate in
their ingestion. Serum zinc measurements were done for these groups of women.the results
showed that serum zinc concentration start to reduce significantly during second trimester
continue to decline in third trimester in comparison with non-married group. Therefore, it is
recommended to measure serum zinc during pregnancy with the use of optimal dose of zinc
supplemental therapy.
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ﺘﺄﺜﻴﺭ ﺘﺭﻜﻴﺯ ﺍﻟﺨﺎﺭﺼﻴﻥ ﻋﻠﻰ ﻨﺴﺎﺀ ﺍﻟﻤﻭﺼل ﺍﻟﺤﻭﺍﻤل
ﺍﻟﻤﻠﺨﺹ

 ﻤﺘﻀﻤﻨﺔ2009 ﻥ
ِ ﻨﻴﺴﺎ/ﻁ ﺇﻟﻰ ﺃﺒﺭﻴل
ِ ﺸﺒﺎ/ﻥ ﻓﺒﺭﺍﻴﺭ
 ﺕ ﺍﻟﺩﺭﺍﺴﺔ ﻓﻲ ﻤﺩﻴﻨ ِﺔ ﺍﻟﻤﻭﺼل ﺨﻼل ﺍﻟﻔﺘﺭ ِﺓ ِﻤ
ﺃﺠﺭﻴ ﹾ

 ﻤﺠﻤﻭﻋﺔ ﺍﻟﺤﺒﺎﻟﻰ. ﺍﻤﺭﺃﺓ ﻋﻠﻰ ﺍﻟﺘﻭﺍﻟﻲ105  ﻭ35 ﻤﺠﻤﻭﻋﻪ ﻤﻥ ﺍﻟﻨﺴﺎﺀ ﻏﻴﺭ ﺍﻟﻤﺘﺯﻭﺠﺎﺕ ﻭﺍﻟﺤﺒﺎﻟﻰ ﻤﺘﻜﻭﻨﺔ ﻤﻥ
 ﻭﺍﻥ ﺍﻟﻨِﺴﺎﺀ ﻓﻲ ﺍﻟﺜﻠﺜﻴﻥ ﺍﻟﺜﺎﻨﻲ ﻭﺍﻟﺜﺎﻟﺙ ﻤﻥ ﺍﻟﺤﻤل،ل ﺇﻟﻰ ﺜﻼﺙ ﻤﺠﺎﻤﻴﻊ ﻓﺭﻋﻴ ِﺔ
ِ ﺙ ﺍﻟﺤﻤ
ِ ﺕ ﺒﺎﻟﺘﺴﺎﻭﻱ ﻁﺒﻘﹰﺎ ﻟﺜﹸﻠ
ﻤ ﹾﹸﻗﺴ
.ﻥ ﻟﻤﺼل ﺍﻟﺩﻡ ﻟﻬﺫﻩ ﺍﻟﻤﺠﺎﻤﻴﻊ ﻤﻥ ﺍﻟﻨﺴﺎﺀ
ِ ﺱ ﺘﺭﻜﻴ ِﺯ ﺍﻟﺨﺎﺭﺼﻴ
 ﻥ ﻴﺘﻨﺎﻭﻟﻥ ﻜﺒﺭﻴﺘﺎﺕ ﺍﻟﺤﺩﻴﺩﻭﺯ ﻭﺘﻡ ﻗﻴﺎ
 ﹸﻜ
ﻲ ﻤﻥ ﺍﻟﺤﻤل
ِ ﺙ ﺍﻟﺜﺎﻨ
ِ ل ﺍﻟﺩﻡ ﺒﺩﺍ ﺒﺎﻻﻨﺨﻔﺎﺽ ﺍﻟﻤﻌﻨﻭﻱ ﺃﺜﻨﺎﺀ ﺍﻟﺜﹸﻠ
ِ ﻥ ﻟﻤﺼ
ِ ﺩﻟﺕ ﺍﻟﻨﺘﺎﺌﺞ ﻋﻠﻰ ﺃﻥ ﺘﺭﻜﻴﺯ ﺍﻟﺨﺎﺭﺼﻴ
ِ ﺙ ﺍﻟﺜﺎﻟ
ِ ﻭﻁ ﻓﻲ ﺍﻟﺜﹸﻠﻬﺒ ل ﺍﻟ
ُ ﻭﻭﺍﺼ
ﻥ
ِ ﻭﺼﻲ ﺍﻟﺒﺤﺙ ﺒﻘﻴﺎﺱ ﺍﻟﺨﺎﺭﺼﻴ ﻟﺫﺍ ﻴ.ﺙ ﺒﺎﻟﻤﻘﺎﺭﻨﺔ ﻤﻊ ﻤﺠﻤﻭﻋﺔ ﻏﻴﺭ ﺍﻟﻤﺘﺯﻭﺠﺎﺕ

.ﻉ ﻤﺜﺎﻟﻴ ِﺔ
ٍ ﻥ ﺍﻟﺩﺍﻋﻡ ﺒﺠﺭ
ِ ﺝ ﺍﻟﺨﺎﺭﺼﻴ
ِ ل ﺍﻟﺩﻡ ﺃﺜﻨﺎﺀ ﺍﻟﺤﻤل ﻭ ﺍﺴﺘﻌﻤﺎل ﻋﻼ
ِ ﻟﻤﺼ
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INTRODUCTION
Zinc (Zn) is one of the trace elements necessary for health and growth. It is present in
the biological fluids as Zn+2 that has many biological functions related to its main function
as a co-factor in more than 300 enzymes(Michaelsen et al., 1994; Burits et al., 2006). Zinc
ion also participates in the distribution of proteins and gene expression, stabilizes the
structure of protein and nucleic acids, preserves the intracellular organelles situation and
plays a role in the transfusion and immunological responses(Michaelsen et al., 1994; Burits
et al., 2006; Kaltenberg et al., 2010).
Evidences suggest that Zn deficiency is one of the important problems within the
developed and developing countries (Sanders and Sandstead, 1991) and it is among the ten
most important factors that lead to increased morbidity and mortality in developing
countries (Bahl et al., 2001; Shrimpton, 2005). Its deficiency during pregnancy has been
suggested to be associated with adverse maternal and fetal outcome (Hickory et al., 1979;
Yasodhara et al., 1996; Raman and Shatrugna, 2001; Pathak et al., 2008).
The objective of this study is to demonstrate the possible effect of pregnancy on serum
Zn level in Mosul city.
The study was conducted during the period from february to april 2009, subjects
enrolled in this study were volunteers attending a private laboratory in Mosul include 140
women, divided into two groups (I and II).
Group I considered as control composed of 35 apparently healthy non-married women,
their ages ranged from (18-38) years.
Group II composed of 105 apparently healthy pregnant women, their ages ranged from
(18-40) years. According to pregnancy trimester this group was subdivided into three
subgroups:
Subgroup A composed of 35 apparently healthy women in their first trimester of
pregnancy, their ages ranged from (18-39) years.
Subgroup B composed of 35 apparently healthy women in their second trimester of
pregnancy, their ages ranged from (18-40) years.
Subgroup C composed of 35 apparently healthy women in their third trimester of
pregnancy, their ages ranged from (19-37) years.

Apparatus
The measurement was done by atomic absorption spectrometry Pye Unicom P SP9
instrument (England) using Zn metal (purity 99.9%) dissolved in concentrated hydrochloric
acid (11 N) to obtain a stock Zn solution (1000 ppm), then diluted to 1, 2, 3, 4 and 5 ppm to
draw the standard curve used for calculation of Zn concentration in this study.

RESULTS AND DISCUSSION
The results were statistically evaluated by standard statistical methods including mean
( X ), standard deviation (SD), range (minimum-maximum), linear regression analysis
(Pearson correlation coefficient r), student’s t-test (Khachatryan and Nikos, 1998 ; Jones,
2002; Chap, 2003) with computer software programs including Microsoft excel 2007 and
statistical package for the social sciences (SPSS) 11.5 (Joaquim, 2007).
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Table 1 show serum Zn concentration in group I and II members. The X ± SD in group I
and II were 12.09 ± 1.16 and 9.72 ± 1.84 µmol/L respectively with significant lower value
in group II compared with group I (p < 0.001, Table1, 2, Fig. 1).
Serum Zn concentration in group I showed a normal distribution pattern with the
reference range calculated as X ± 2SD was 9.78 – 14.41 µmol/L (Fig 2).
The X ± SD of the age in subgroup A, B and C were 23.9 ± 5.3, 25.5 ± 4.9 and 24.7 ±
4.1 years respectively with no significant differences between them (p > 0.05) or in
comparison with group I (p > 0.05, Table 2).
The X ± SD of serum Zn concentration in subgroup A, B and C were 11.53 ± 1.28, 9.12
± 1.35 and 8.49 ± 1.26 µmol/L respectively with significant lower value in subgroup B and
C compared with subgroup A (p < 0.001, Fig 3) and in subgroup C compared with subgroup
B (p < 0.05, Fig. 3). In comparison with group I; both subgroup B and C have significant
lower value (P<0.001, Table 1, 2; Fig 3) with no significant difference in subgroup A (p >
0.05, Table 1, 2; Fig. 3).
The X ± SD of the number of deliveries in group II and in subgroups A, B and C were
2.13 ± 1.81, 2.23 ± 1.72, 2.11 ± 1.84 and 2.13 ± 2.17 respectively (Table 2) with no
significant differences between subgroups (p > 0.05).
In group II and in subgroups B and C, a significant negative correlation (p < 0.001)
found between duration of pregnancy and serum Zn concentration (Fig 4, 5, 6 respectively)
with r-value = -0.729, -0.615 and -0.676 respectively.
In group I and II and in subgroups A, B and C; no significant correlation exist between
the age and serum Zn concentration. Furthermore, in group II and in subgroups A, B and C;
no significant correlations exist between the number of deliveries and serum Zn
concentration.
Table 1: Serum Zn concentration(µmol/L) in group I and II members .
Group I
Non Married
n=35

Subgroup
A
n = 35
Group II
Pregnant
n=105

Subgroup
B
n = 35

Subgroup
C
n = 35

9.05
10.13
10.67
10.67
10.67
9.04
9.96
9.96
9.96
9.96
6.75
6.75
7.21
7.21
7.67
6.29
6.29
6.75
7.21
7.21

11.21
11.21
11.21
11.21
11.21
10.42
10.42
10.42
10.42
10.88
7.67
7.67
7.67
8.13
8.13
7.67
7.67
7.67
7.67
8.13

11.21
11.75
11.75
11.75
11.75
10.88
10.88
10.88
10.88
11.34
8.13
8.59
8.59
9.04
9.04
8.13
8.13
8.13
8.13
8.13

11.75
11.75
12.29
12.29
12.29
11.34
11.34
11.34
11.34
11.34
9.04
9.04
9.04
9.50
9.50
8.13
8.13
8.59
8.59
8.59

12.29
12.29
12.84
12.84
12.84
11.79
11.79
11.79
11.79
11.79
9.50
9.50
9.96
9.96
9.96
8.59
8.59
8.59
8.59
9.04

12.84
12.84
13.38
13.38
13.38
12.25
12.25
12.71
12.71
12.71
9.96
9.96
9.96
10.42
10.42
9.04
9.04
9.04
9.04
9.04

13.38
13.38
13.92
13.92
13.92
13.17
13.63
13.63
14.09
14.55
10.42
10.42
10.42
11.34
12.71
9.50
9.50
9.96
12.25
12.25
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Table 2: Comparison between parameters of group I and II.

Parameter

Group I
Non Married
n=35

Group II
Pregnant
n=105
24.7 ± 4.8
t = 0.10
p > 0.05

24.8 ± 4.5

Age (Years)

Subgroup A

Subgroup B

Subgroup C

23.9 ± 5.3

25.5 ± 4.9

24.7 ± 4.1

t = 0.75
p > 0.05

t = 0.64
p > 0.05
9.72 ± 1.84

t = 0.11
p > 0.05

t = 7.18
p < 0.001
Serum Zn
(µmol/L)

12.09 ± 1.16

Number of
Deliveries
Values are presented as

X

Subgroup A

Subgroup B

Subgroup C

11.53 ± 1.28

9.12 ± 1.35

8.49 ± 1.26

t = 1.92
p > 0.05

t = 9.90
p < 0.001
2.13 ± 1.81

t = 12.43
p < 0.001

Subgroup A

Subgroup B

Subgroup C

2.23 ± 1.72
2.11 ± 1.84
2.13 ± 2.17
± SD, t and p-values in comparison with group I
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Fig. 1 : Comparison of serum Zn concentration between group I and II.

Fig. 2: Distribution of serum Zn concentration in group I.
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Fig. 3: Comparison of serum Zn concentration between group I and subgroup A,B and C.

Fig. 4: Correlation between serum Zn and duration of pregnancy in group II.
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Fig. 5: Correlation between serum Zn and duration of pregnancy in subgroup B

Fig. 6: Correlation between serum Zn and duration of pregnancy in subgroup C.
Serum Zn is the most widely used index of Zn status in human (WHO, 2001;
Angelova et al., 2006; WHO et al., 2007).In this study serum Zn concentration among
apparently healthy non-married women showed a normal distribution pattern (Fig. 2) with
the reference range ( X ± 2SD) of 9.78–14.41 µmol/L which lower than the international
reference range of 11.6-23.0 µmol/L obtained by atomic absorption spectrometry method
(Akl, 2001).This is probably due to the relatively small sample size used in this study, in
addition although the atomic absorption spectrometry method offer greater sensitivity with
good analytical parameters and accuracy (Angelova et al., 2006), but it is tedious and
subject to numerous interferences (WHO, 2001) and variation in the laboratory estimations
(Pathak et al., 2008).
In this study, in comparison with non-married women serum Zn concentration during
pregnancy was significantly reduced to reach a value that considered to be Zn deficiency
(Burits et al., 2006) (Table 1, 2; Fig 1).This start appearing at the second trimester and
continue to decline during the rest of pregnancy (Table 1, 2; Fig 3) and having a significant
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negative correlation with pregnancy duration (Fig 4, 5, 6). These findings are in agreement
with other studies that showed high prevalence of Zn deficiency among pregnant women
that may reach up to 64.6% in the developing world (Shah and Sachdev., 2006; Pathak et
al., 2008).Although severe deficiency is rare, it is estimated that mild to moderate
deficiency is common (Shah and Sachdev, 2001; Shah and Sachdev, 2006) and serum Zn
concentration might reach 35% below the concentration found in non-pregnant
women(Tamura and Goldenberg, 1996). This reduction was correlated with the term of
pregnancy(Salimi et al., 2004). The most likely explanations for this phenomenon could be
one or more of the following:
i-Heavy demand of Zn in the developing fetal tissues (Hall and Joseph, 1990; Tamura and
Goldenberg, 1996).
ii- Nutritional status during pregnancy (Aydemir et al., 2003; Pathak et al., 2008) that found
up to 82% of the pregnant women world-wide are likely to have inadequate intakes of
Zn(Caulfield et al., 1998) requiring increase uptake (Gibson, 2006).
iii- Expanding maternal blood volume (Brown et al., 1985; Ghosh et al., 1985; Yasodhara et
al., 1996; Kapoor et al., 1998).
iv- Hormonal changes during pregnancy (Jameson, 1976).
In this study, no significant correlation was found between serum Zn concentration and
the age or number of deliveries, the decline start to appear at the time of ferrous sulphate
initiation therapy during second trimester. This finding is in agreement with a previous
study which showed that Zn deficiency had no correlation with the number of deliveries but
correlated with iron consumption and mother age. This might be explained by the effect of
iron in preventing intestinal Zn absorption (Salimi et al., 2004). However, the explanation of
mother age correlation is still idiopathic(Salimi et al., 2004) and the difference with this
study is probably due to the difference in study location and to a relatively narrow age group
selected in this study. Therefore, in this study after exclusion of other factors affecting
serum Zn level in both group I and II including age, dietary habit, past-medical, pastsurgical and drug history. The reduction of serum Zn level during pregnancy is mainly
attributed to fetal growth demand and ferrous sulphate ingestion.
Observational data relating Zn deficiency to adverse maternal and fetal outcome have
produced conflicting results, some studies showed no relation (Tamura et al., 2000;
Aydemir et al., 2003; Shah and Sachdev, 2006). Others showed that low maternal serum Zn
concentration in pregnancy is associated with pregnancy induced hypertension(Lazebnik et
al., 1988; Cherry et al., 1989), abruptio placenta (Kynast and Saling, 1986), inefficient
uterine contraction, prolonged or non-progressive labour (Dura-Trave et al., 1984; Lazebnik
et al., 1988), maternal hemorrhage and infections(Lazebnik et al., 1988) in addition to fetal
malformations (Cavdar et al., 1991) that was reversed by treating the mothers with Zn
antenatally (Brenton et al., 1981). However, a definite conclusion cannot be drawn as to
whether the deficiency of Zn alone during pregnancy is teratogenic. The studies are mostly
retrospective and have not been well controlled, furthermore, no reliable method of
distinguishing mild to moderate Zn deficiency in pregnant women is available (Akl, 2001).
Thus, the issue of preventing fetal malformations with Zn supplementation remains
unsolved (Osendarp et al., 2000). It was found that although mothers receiving Zn
supplementation had higher serum Zn concentration than controls, the maternal Zn
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concentration remained lower than values reported for well nourished populations. It was
concluded that higher doses of Zn might be needed for further improvement of the maternal
Zn status (Caulfield et al., 1999).
In conclusion, since in spite of adequate dietary intake the reduction of serum Zn level
during pregnancy start to appear at second trimester, the time of initiating ferrous sulphate
ingestion and continue to decline during the rest of pregnancy and as this reduction is
associated with adverse maternal and fetal outcome as proved by studies. Therefore, it is
recommended to introduce serum Zn measurement as a routine test during pregnancy
specially from second trimester onward with the use of optimal dose of Zn supplemental
therapy.
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