
© 2021, IJMS. All Rights Reserved 28

RESEARCH ARTICLE

Assessment of some trace elements in pregnancy
A. E. Omon1, I. Aliu2, K. O. Iyevhobu3, L. E. Omolumen4, B. A. Oriaifo5, L. O. Ebaluegbeifoh6

1Bamidele Olumilua University of Education, Science and Technology, Ikere, Ekiti State, Nigeria, 2PEGISOL 
Consultancy, Abuja, Nigeria, 3CEPI/ISTH Lassa Fever Epidemiology Study, Irrua Specialist Teaching Hospital, 
Irrua, Edo State, Nigeria, 4Department of Chemical Pathology, Faculty of Medical Laboratory Science, Ambrose 

Alli University, Ekpoma, Edo State, Nigeria, 5St. Kenny Research Consult, Ihumudumu, Ekpoma, Edo State, 
Nigeria, 6Center of Excellence and Reproductive Health in Innovation, University of Benin, Benin City, Edo State, 

Nigeria

Received on: 26 Oct 2021; Revised on: 13 Nov 2021; Accepted on: 11 Dec 2021

ABSTRACT
Concentrations of various trace elements are altered during pregnancy with changes in the mother’s 
physiology and the requirements of growing fetus. The aim of the present study was to evaluate the 
level of some trace elements: Iron (Fe), Zinc (Zn), Selenium (Se), and Chromium (Cr) of pregnant 
women in Ekpoma, Edo State. A total of 160 subjects were studied. One hundred and twenty were 
pregnant women in the three trimesters of pregnancy and 40 were control. Atomic absorption 
spectrophotometer was used to determine the zinc, iron, selenium, and chromium levels of the trace 
elements in the serum. The mean age (years) of the subjects in the three trimesters was 30.12 ± 5.60, 
28.23 ± 5.47, and 29.04 ± 4.04, respectively. The mean gestational age (weeks) of the three trimesters 
was 9.94 ± 1.75, 21.27 ± 3.83, and 34.42 ± 2.90, respectively. The mean weight (Kg) in the different 
trimesters was 69.71 ± 14, 1 71.14 ± 14.77, and 81.46 ± 10.35, respectively. The mean ± standard 
deviation of zinc in the first, second, and third trimesters of pregnancy was 79.50 ± 15.00 ug/dl, 
74.50 ± 16.10 ug/dl, and 65.30 ± 14.90 ug/dl, iron was 76.00 ± 17.80 ug/dl, 63.5 ± 15.20 ug/dl, and 
60.1 ± 14.40 ug/dl, selenium was 24.57 ± 2.77 ug/dl, 21.57 ± 2.77 ug/dl, and 16.60 ± 9.52 ug/dl, and 
chromium was 0.80 ± 0.10 ug/dl, 0.93 ± 0.87 ug/dl, and 0.56 ± 38 ug/dl, respectively. In conclusion, 
there was significant difference (P < 0.05) in iron, zinc, and selenium levels among the three trimesters 
of pregnancy and also compared with the control (122.19 ± 20.36 ug/dl, 98.34 ± 10.21 ug/dl, and 
38.85 ± 4.81 ug/dl) while there was a non-significant decrease (P > 0.05) in chromium from first to third 
trimester of pregnancy compared with control. The practice to routine nutritional supplement such as iron, 
zinc, and folic acid with the aim of preventing nutritional deficiencies in pregnancy is thus recommended.
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INTRODUCTION

Pregnancy, also known as gravidity or gestation, is 
the period during which a woman’s body develops 
one or more babies.[1] A typical pregnancy is 
separated into three trimesters. The first trimester 
lasts from week 1 to week 12, and it is during 
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this time that the baby is conceived.[1] The second 
trimester lasts from week 13 to week 28, and the 
third trimester lasts from week 29 to week 40.[2] 
Improved diet, extra folic acid,[3] avoiding drugs 
and alcohol, regular exercise, blood testing, and 
regular physical examinations are all examples of 
prenatal care that improve pregnancy outcomes.[4]

Selenium is important for metabolism.[5] Selenium 
salts are hazardous in large doses, but minute 
amounts are required for cellular activity in many 
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creatures, including all animals, and it is found in 
a variety of multivitamins and other nutritional 
supplements, including infant formula.[6] Selenium 
is well-known in mammals for its metabolic role 
and as a component of the enzyme glutathione 
peroxidase, which, along with Vitamin E, catalase, 
and superoxide dismutase, forms part of one of the 
body’s antioxidant defense systems.[7]

Iron is a component of enzymes that is required for 
immune cell activity and is involved in the regulation 
of cytokine production and action.[8] It is also a key 
component in the transmission of oxygen throughout 
the body. Iron absorption and loss are meticulously 
managed. When iron is chelated to amino acids, it 
is most readily available to the body, and it is also 
available as a popular iron supplement. Anemia is 
caused by an iron deficiency, which might increase 
the risk of death after delivery due to a hemorrhage.[9] 
Low iron levels are particularly dangerous for blood 
donors and pregnant women, who are frequently 
advised to boost their iron consumption.[10]

Zinc is the second most common trace element 
on the planet. Zinc is involved in carbohydrate, 
lipid, protein, and nucleic acid synthesis and 
breakdown.[11] It serves as a cofactor for over 
100 zinc-dependent enzymes in the body, 
including DNA polymerase, alkaline phosphatase, 
carboxypeptidase, and others.[10] Normal growth, 
immune system, cell growth, collagen synthesis, 
wound healing, bone metabolism, reproduction, 
taste, smell, and vision are all regulated by these 
enzymes.[11] Zinc deficiency has been linked to 
pregnancy and delivery problems, as well as fetal 
growth retardation and congenital defects.[12]

Although the mechanisms of action in the body 
and the amounts required for good health are not 
well characterized, chromium is a mineral that 
humans require in trace amounts.[13] There are two 
types of chromium: (1) Trivalent (chromium 3+), 
which is biologically active and found in food and 
(2) hexavalent (chromium 6+), which is harmful 
and originates from industrial contamination.[14] 
Chromium has been shown to improve the function 
of insulin, a hormone that regulates glucose, 
lipid, and protein metabolism and storage in the 
body.[15] Chromium is an essential vitamin that 
regulates glucose, lipid, and protein metabolism by 
potentiating insulin activity.

Both the mother and the fetus experience fast 
growth and cell differentiation throughout 
pregnancy. As a result, it is a time when women are 
particularly vulnerable to changes in food supply, 
particularly of micronutrients that are scarce in 
certain circumstances.[2] Infertility, pregnancy, 
congenital abruption, preterm rupture of 
membranes, stillbirths, and low birth weight have 
all been linked to trace element deficiencies such as 
zinc, selenium, iron, and chromium.[8] According 
to the certain studies, the concentrations of various 
trace elements change throughout pregnancy.[6,9] 
However, none of such study has been carried out 
in our study area. Hence, this research was carried 
out to determine the serum levels of iron, selenium, 
zinc, and chromium in the different trimesters of 
pregnancy among pregnant women in Ekpoma, 
Edo State.

MATERIALS AND METHODS

This study was carried out in Ekpoma, the 
administrative headquarters of Esan West Local 
Government Area of Edo State, Nigeria. The area 
lies between latitudes 60 43’ and 60 45’ North of 
the equator and longitudes 6° 5’ and 6° 8’ East of 
the Greenwich median. Ekpoma has a land area 
of 923 square kilometers with a population of 
170, 123 people as at the 2006 census. Selection 
of these subjects was based on the following 
criteria: Pregnant women with normal BP, absence 
of proteinuria, and without any other systemic or 
endemic disorder. All subjects with obesity, severe 
anemia, or suffering from any hepatic dysfunction 
or dyslipidemia were excluded from the study.

Sample size and sample collection

A total of 160 samples were used in this study, 
comprising of 120 pregnant women divided 
into three groups of 40 women each, that is, first 
trimester, second trimester, and third trimester, 
respectively, and 40 apparently healthy non-
pregnant women as control. Five ml of blood 
sample was collected from fasting subjects through 
venipuncture into a plain container without any 
additive to determine the serum trace metals (zinc, 
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iron, selenium, and chromium). It was allowed 
to stand for 1 h to clot. It was then centrifuged at 
3000g for 10 min and the serum was isolated and 
stored at –4°C until required for analysis.

Sample analysis

Zinc, chromium, iron, and selenium concentrations 
in serum were estimated by atomic absorption 
spectrophotometer (AAS). The AAS using the 
Beck 20 machine. Working standard solution 
was prepared by diluting the stock standard with 
deionized water and the required PPM used for the 
standardization of the corresponding trace metals. 
A portion of the thawed samples was taken after 
ensuring thorough mixing, added to a clean 10 ml 
centrifuge tube, and diluted to 10 ml with 0.1 M 
hydrochloric acid. The diluted serum sample 
was then centrifuged (3000 rev/min) to remove 
cellular debris and aspirated directly into the flame 
for analysis and data recording. All analysis was 
carried out in the Clinical Chemistry Laboratory 
at University College Hospital, Ibadan, Oyo State, 
Nigeria.

Principle of the test

Serum trace metals were determined with flame 
AAS using direct method as described by Kaneko 
(1991). The atoms of the elements, when aspirated 
into the AAS, vaporized, and absorb light of the 
same wavelength as that emitted by the metal 
when in the excited state, that is, in the vaporized 
ground state (unexcited) atom of a trace metal in 
the excited state. The amount of light absorbed is 
proportional to the trace metal in the solution.

Statistical analysis

The results were presented in tables. Data were 
presented as mean ± standard deviation (SD). 
Comparison was made between test subjects and 
control groups using one-way analysis of variance 
and the student’s t-test. Significant difference was 
accepted at P < 0.05.

RESULTS

Table 1 showed the demographic characteristics of 
the subjects in the different trimesters of pregnancy. 
The mean age in years of pregnant women in the 
first, second, and third trimesters was 30.12 ± 5.60, 
28.23 ± 5.47, and 29.04 ± 4.04, respectively, while 
that of the control was 28.20 ± 6.30 and the age 
range was 18–40 years. The mean gestational age 
of the subjects in weeks at the different trimesters 
was 9.94 ± 1.75, 21.27 ± 3.83, and 34.42 ± 2.90, 
respectively. The mean weights (kg) in the different 
trimesters were 69.71 ± 14.05, 1 71.14 ± 14.77, 
and 81.46 ± 10.35, respectively, while the mean 
weight (kg) of the control group was 64.60 ± 10.62.
Table 2 showed the mean distribution of serum zinc, 
iron, selenium, and chromium of the subjects in the 
different trimesters of pregnancy. The mean ± SD 
of zinc in the first, second, and third trimesters 
of pregnancy was 79.50 ± 15.00 ug/dl, 74.50 ± 
16.10 ug/dl, and 65.30 ± 14.90 ug/dl, iron was 
76.00 ± 17.80 ug/dl, 63.5 ± 15.20 ug/dl, and 60.1 ± 
14.40 ug/dl, selenium was 24.57 ± 2.77 ug/dl, 21.57 
± 2.77 ug/dl, and 16.60 ± 9.52 ug/dl, and chromium 
was 0.80 ± 0.10 ug/dl, 0.93 ± 0.87 ug/dl, and 
0.56 ± 38 ug/dl, respectively. There was a significant 
difference (P < 0.05) in iron, zinc, and selenium 
levels in the three trimesters of pregnancy as the 
values decrease from first to the third trimester. In 
comparison with the values in the first trimester 
of serum chromium, there was a non-significant 
decrease (P > 0.05) in the third trimester.

DISCUSSION

Pregnancy is a natural occurrence that causes 
a wide range of internal physical physiological 
changes in women.[16] This study was carried out 
to determine the serum levels of iron, selenium, 
zinc, and chromium in the different trimesters of 
pregnancy among pregnant women in Ekpoma, 
Edo State.
Our results showed that there was a significant 
(P < 0.05) decrease in the serum iron of pregnant 
women in the first (76.00 µg/dl), second (63.50 µg/dl), 
and third trimester (60.1 µg/dl) compared with the 
control (122.19 µg/dl) [Table 2]. This reflects the 
fact that the iron stores in a pregnant woman’s 
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body decrease over time. A research in Africa and 
Nigeria[1] also found similar variations in serum 
iron levels throughout pregnancy. Furthermore, the 
findings of this study corroborate recent research 
from the United Kingdom,[17] China,[18] and India,[19] 
all of which found a significant reduction in iron 
levels in pregnant women.
Iron deficiency can impact immunity, growth, and 
development, as well as reduce oxygen carrying 
capacity due to lowered hemoglobin levels. Iron 
requirements for the baby, placenta, and maternal 
red cell growth are typically very high during 
pregnancy.[20] Anemia caused by low iron levels 
in the blood has been linked to poor pregnancy 
outcomes all around the world. The iron shortage 
among pregnant women discovered in this study 
could possibly be attributed to insufficient iron 
intake.[21]

The mean zinc concentration of pregnant women in 
the first, second, and third trimesters was 79.50 µg/dl, 
74.5 µg/dl, and 65.3 µg/dl, respectively. Zinc level of 
the subjects significantly (P < 0.05) decreased during 
pregnancy from first trimester to third trimester 
compared with the control (98.34 µg/dl). This finding 
is consistent with a previous study in the Eastern part 
of Nigeria by Eke et al.[22] that found a lower cutoff of 
serum zinc levels (60 g/dL) among pregnant women 
in the third trimester compared to non-pregnant 
women, and another study in India that found a 
cutoff of only 50 g/dL among pregnant women in the 
third trimester compared to non-pregnant women.[23] 

Reyes et al.[24] found that pregnant women had a lower 
serum zinc level (47 g/dL) than non-pregnant women 
(83 g/dL) in a study conducted in Bangladesh. Other 
investigations in Turkey[25] and China[26] showed 
similar results.
A disproportionate increase in plasma volume, 
as well as maternal–fetal transfer, could explain 
the decrease in serum zinc in pregnant women. 
Other possible causes include decreased zinc 
binding,[27] insufficient zinc intake or low dietary 
bioavailability,[28] or very high levels of copper 
or iron in the diet that compete with zinc for 
absorption sites.[29] Low serum zinc levels during 
pregnancy could also be caused by poor pre-
pregnancy nutritional status and low serum zinc 
levels.[30] Although serum zinc levels cannot be used 
to determine whether or not a person is deficient in 
zinc, this biochemical indication has been shown to 
be the greatest available indicator of the risk of zinc 
deficiency since it reflects dietary zinc intake.[31]

From the results of this study, selenium levels were 
significantly (P < 0.05) lower in pregnant women 
especially in the second (21.57 µg/dl) and third 
trimesters of pregnancy (16.60 µg/dl) than in healthy 
non-pregnant women (38.85 µg/dl) as shown 
in Table 2. This finding is in consonant with 
the previous study by Butler et al.[32] who found 
significantly (P < 0.001) lower levels of selenium 
among pregnant women compared with non-
pregnant women. However, no variations in serum 
selenium levels were found between healthy 

Table 2: Mean distribution of serum zinc, iron, selenium, and chromium of the subjects in the different trimesters of pregnancy
Trimesters P-value

First trimester
Mean±SD (n=40)

Second trimester
Mean±SD (n=40)

Third trimester
Mean±SD (n=40)

Control
Mean±SD (n=40)

Zinc (ug/dl) 79.50±15.0 74.50±16.10 65.30±14.90 98.34±10.21 0.000

Iron (mg/dl) 76.0±17.80 63.50±15.20 60.10±14.40 122.19±20.36 0.000

Selenium (mg/dl) 24.57±2.77 21.57±2.77 16.60±9.52 38.85±4.81 0.001

Chromium (mg/dl) 0.80 ± 0.10 0.93 ± 0.87 0.56 ± 38 1.14 ± 0.19 0.366
P>0.05=Not significant difference; *P<0.05=Significant difference

Table 1: Some demographic characteristics of the subjects in the different trimesters of pregnancy
Variables First trimester (n=40) Second trimester (n=40) Third trimester (n=40) Control (n=40)
Age (years) 30.12±5.60 28.23±5.47 29.04±4.04 28.20±6.30

Gestational age (weeks) 9.94±1.75 21.27±3.83 34.42±2.90 -

Weight (Kg) 69.71 ± 14.05 81.46 ± 10.35 1 71.14 ± 14.77 64.60 ± 10.62
Kg: Kilogram
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pregnant and non-pregnant women in investigations 
conducted in Spain[33] and Japan,[34] respectively. 
Preeclampsia,[35] intrahepatic cholestasis, gestational 
and pre-gestational diabetes, and recurrent pregnancy 
loss have all been linked to low selenium levels.[36] 
Furthermore, a low plasma selenium level is linked 
to an increased risk of fetal death, child death, 
and intrapartum HIV transmission from mother to 
child.[37]

The reduced levels of selenium in pregnant women 
found in this study could be due to a variety of 
factors. It has been found that active selenium 
transfer from maternal blood to the tissues of the 
developing fetus reduces maternal blood selenium. 
Furthermore, whereas city inhabitants may enjoy a 
diverse and abundant diet, the opposite is true for 
rural dwellers, who may lose trace elements due 
to poor farming practices, strong tropical rains, 
and erosion. Furthermore, tubers (particularly 
cassava) are commonly consumed in rural regions 
and are not known to contain large quantities of 
selenium.[23]

In this study, there was no significant difference 
(P > 0.05) in the serum values of chromium in the 
different trimesters of pregnancy although there 
was a decrease in the concentration of chromium 
in the third trimester (0.56 µg/dl) compared with 
the first trimester (0.80 µg/dl), second trimester 
(0.93 µg/dl), and control group (1.14 µg/dl), 
respectively. This finding is consistent with 
prior research by Steams,[14] Vincent,[15] and 
Sheldon et al.,[29] who found no significant 
difference (P > 0.05) in chromium levels in the 
blood during the several trimesters of pregnancy. 
Chromium is carried in the plasma by its association 
with transferrin. This shows that plasma chromium 
levels are influenced by the availability of iron. 
This could explain why the serum chromium level 
of pregnant women investigated decreased in the 
third trimester as compared to the first trimester 
and control participants, respectively.

CONCLUSION

There was a significant difference (P < 0.05) in iron, 
zinc, and selenium levels in the three trimesters of 
pregnancy compared with control, while there was 
a non-significant decrease (P > 0.05) in chromium 

from first to third trimester of pregnancy compared 
with control. This discovery will aid in determining 
the health state of pregnant women in the research 
area to provide proper medical care. It is thus 
recommended to take nutritional supplements such 
as iron, zinc, and folic acid on a regular basis to 
avoid nutritional deficiency during pregnancy.
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