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Background: Dietary intakes are critical during pregnancy, because inadequate amounts of key nutrients
may compromise fetal development or maternal health. In addition to that maternal diet could be one of the
methods to select the gender of the baby. The aim of the study is to correlate the level of the minerals in the
mother’s blood with the gender and wellbeing of the baby after delivery.

Patients and Methods: Fifty women were involved in this study with a mean age (23.92 + 4.75), collected
from the labor room during labor in the period between December 2013 and May 2014, in Baghdad teaching
hospital. After taking a full history from the women, 10 ml of blood was withdrawn from them, 2ml in
EDTA tubes for lead estimation and 8 ml in plain tubes, centrifuged and the serum was used for magnesium,
copper, calcium and zinc estimation. The estimation was done by spectrophotometer method.

Results: Birth weight of the delivered babies was correlated negatively but not significantly to the age of
the delivered women. The level of the minerals in the maternal blood was not different between those who
delivered male or female babies except for the zinc level which was higher in those women who give birth
to male babies. The correlation between the birth weight of the babies and the level of maternal minerals
shows a not significant positive correlation between them except for zinc which was significant and the lead
level was correlated negatively but not significantly with birth weight.

Conclusions: Age seems to have no significant effect on birth weight. There is no significant effect of the
minerals level on the selection of the baby’s gender except for zinc which is higher in women with male
babies, in addition to its significant effect on the birth weight being higher in women with higher birth
weight babies.
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Introduction:

Pregnancy is a state that allows a life form to develop with the
support and protection from mother’s body. The growth and
development of the fetus in gestation is partially determined
by the genome of the fetus, which produces its own growth
factors as well as the majority of its hormones (1). One
environmental factor vital in the growth and development
of the fetus is nutrition. The fetus is solely dependent on the
mother to supply its nutrients. It is also dependent on the
placenta, an essential organ in pregnancy, to transfer these
nutrients from the maternal system to its own. Thus the fetal
nutrition is a reflection of that of the mother’s. This interaction
exists in a sensitive equilibrium; if disturbed, there are fetal
developmental consequences (2). So maternal nutrition often is
considered important regulator of human fetal growth (3), and
there is growing evidence that despite the absence of marked
deficiencies, diet during pregnancy has important implications
for maternal and child health in industrialized countries (4).
Work from some studies, performed on mice, suggests that age
of the mother and maternal diet, rather than the maternal body
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condition per se, play directive roles in controlling sex ratio
(5).Today one of the good known methods on sex constitution
is the preconception diet method. This method claims 80%
accuracy and the theory is that by altering diet to include and
exclude certain food, the condition in the reproductive tract
will be directly affected (6). There are methods which use
different food combinations and especial diets to maximum
the chance of having a baby with specific sex 7().Natural sex
selection methods have been applied for several decades, but
their use and effectiveness are still a matter of debate, therefore
studies were done based on mineral blood values and timing
of intercourse of participants, to predict the rule for conceiving
a girl or a boy (8). The effect of nutrition on the sex ratio in
animals have been studied also, and it was shown that female
horses deprived of food every other day one week before
mating and those deprived every third day during gestation
produced a lower proportion of males than did control females
(9).Sex determination has been the subject of many human
studies for a long time. Advances in genetic showed that some
genetic diseases are sex linked and only occurs in certain sexes.
Therefore, sex determination found scientific basis in addition
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to social backgrounds (10). The aim of the study is to correlate
the level of the minerals in the mother’s blood with the gender
and wellbeing of the baby after delivery.

Patients and Methods:

Fifty women with a mean age (23.96 + 4.93) were involved in
this study, collected from the labor room in the period between
December 2013 and May 2014, in Baghdad teaching hospital.
All women are of nearly the same socioeconomic levels,
delivered normally (normal vaginal delivery) at term with
a mean gestational age of 40.42 + 1.23.Women with history
of hypertension, diabetes, anemia or other disease that needs
medication were excluded. After taking the women’s consent
foraspirating blood, full history was taken from them (including
number of pregnancies and abortions, history of other diseases
like diabetes and hypertension, history of taking medications
during the pregnancy period or and supplementations, and
socioeconomic state). Blood samples were aspirated from
the delivered women after delivery for the PCV (packed cell
volume) assessment. Table 1 shows the mean age of women
and the number of male and female babies who were born.

Table (1): Age, gestational age, PCV of delivered women
and number of male and female babies.

Age Gestational
PCV
Male Female (Years) age (Mean +
babies  babies (Mean = (Weeks) SD)
SD) (Mean + SD)
Delivered 23.92 + 41.64 +
women 28 22 475 40.42 +1.23 5.99

Blood samples for the maternal blood minerals were analyzed

using standard atomic absorption spectro-photometry. 10 ml
of blood was withdrawn from them immediately after labour,
2ml in EDTA tubes and 8 ml in plain tubes. Blood samples (in
the plain tubes) were centrifuged (3000 RPM for 10 minutes),
the serum was collected and stored at -10 degrees centigrade
and stored until examination.

Blood lead level was examined in a sample of the whole
blood collected in the EDTA tubes by the following method:
1- 2.5 ml of the whole blood sample was shaked in a shaker
for 1 hour duration.

2- Add 2.5 ml of TCA (Trichloro acetic acid), wait for 5
miutes, then centrifuge for 10 minutes.

3- Collect the supernatant and read the results by the atomic
absorption spectrophotometer (normal value 25 pg/dl,wave
length of the device is 283.3 nm.

For Copper and Zinc the following method was done: 0.5 ml of
serum was taken and 5ml of distilled water was added to it and
was read directly by the atomic absorption spectrophotometer
(normal value 80- 150 pg/dl, wave length of the device for

cupper is 324.6 nm and for zinc 213.9 nm.For Calcium and
Magnesium the following method was done:

50ul of serum was taken and 5ml of Lanthium chlorid was
added to it and was read directly by the atomic absorption
spectrophotometer (normal value for Magnisium 1.2-2.4 mg/
dl, wave length of the device for Magnisium is 285.2 nm and
normal value for Calcium is 8.3-10.4mg/dl, wave length 422.7
nm.After delivery the weight, sex and well being of the baby
were recorded.

Statistical analysis:

All statistical analyses were performed using (SPSS version
17). Statistical significance between mean values was attributed
to two-tailed P < 0.05. The results are expressed as Mean +
SD. Significant relationships were evaluated by the Spearman
correlation coefficient test (11).

Results:

Age has been recorded in all delivered women and correlated
to the birth weight of the baby, and it was found that there is a
negative correlation between them, as the women get older the
birth weight decreases although it is not significant correlation
(table2).

Table (2): Correlation between age of the delivered women
and birth weight of the babies.

Age of the woman
r P
-0.087 0.547

Birth weight of the baby

Comparing the level of the minerals in maternal blood in those
who delivered male babies to those who delivered female
babies, it was obvious that there is no significant difference
in the level of calcium, lead, copper and magnesium between
them but there is a significant high concentration of zinc in the
blood of women delivered male babies (table 3).

Table (3): Mineral levels in the serum of women according
to the gender of the delivered babies.

Delivered babies Male Female

Mineral (Mean = SD) (Mean = SD) i
Calcium 8.56 + 0.57 8.09 £ 0.7 0.495
Lead 15.5+2.49 14.4 £ 3.02 0.425
Copper 117.29 £ 6.25 121.86 + 18.62 0.358

Zinc 11826+ 1277  94.68+17.03 0.012 *
Magnesium 1244028 1.05£0.29 0.490

* P<0.05 significant difference.
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After delivery birth weight was measured and was correlated
with the level of minerals in the maternal blood. There is a
positive but not significant correlation between the birth weight
of the babies and each of calcium ,copper and magnesium ,but
the correlation was significant with the level of zinc in the
maternal blood .On the other hand the correlation was negative
but not significant between the birth weight and the maternal
lead level (table 4).

Table (4): Correlation between birth weight and maternal
mineral levels.

Birth weight of the baby
r P
Calcium 0.168 0.215
Lead -0.065 0.612
Copper 0.077 0.597
Zinc 0.308 0.029 *
Magnesium 0.169 0.241

* P<0.05 significant difference.

Discussion:

One of the predictors of the wellbeing of the newborn baby is
the birth weight, which is affected by many factors including the
age of the mother ,in this study there was negative correlation
between mothers age and birth weight of the baby but it was
not significant (12, 13). Studies by Nancy and et al in 1997
showed that there is significant effect of mothers’ age on the
birth weight of the babies (14), (15). The effect of minerals in
the maternal blood on the gender of the baby is studied also the
results showed no significant difference in their levels between
those who gave birth to male or females except for the zinc
level which is found to be high in those with male babies, this
goes with a study done by Baig et al (16). Chandraju et al
in2011 gave hamsters calcium and magnesium supplements
and they found that there was high female to male ratio (17)
they claimed that the diet may influence the condition of the
cervical mucus within the reproductive tract and follicular
fluid enabling only one of the two types of sperm to penetrate
the egg depending on which diet is adhered to (18). In this
study the level of minerals had been measured in the later
part of pregnancy and after delivery, however maternal diet
throughout pregnancy found to affect the endocrine status and
the fetus growth and development depending on the stage of
gestational exposure as found by other studies (19).Copper is
an important trace element that is needed for optimum human
growth and development (20). During pregnancy, maternal
copper increases as gestational age advances. This is due to
increase synthesis of cerulo-plasmin, a copper binding protein,

in response to high levels of estrogen during pregnancy. This
ensures the availability of copper, as fetal and maternal demand
increases. Copper is a cofactors in many antioxidants enzymes
that protect the cell against free radicals (21). Many studies
proved that there is significant positive correlation between
copper level and the birth weight as that done by Mirzarahimi
in 2012 (22) and Rihab et al in 2014 (21). As this study
shows that the level of zinc in maternal blood significantly
affect the weight of the newborn, other studies revealed that
zinc deficiency can lead to clinically relevant disturbances in
tissue functions and particularly important for birth weight of
neonates. Maternal zinc concentration was shown to affect
birth weight and prematurity (23). Zinc is involved in normal
metabolic and physiological processes that control cell growth,
and its requirements is increased during pregnancy therefore
low levels of zinc is independently associated with a risk of
LBW neonates (23,24).0Other studies showed that maternal
zinc supplementation during pregnancy resulted in a reduction
ofthe health risks in Bangladeshi low-birth weight infants (25).
Other study showed mild deficiency of zinc has no significant
effect on pregnancy outcome (26). Lead has a negative effect
on the birth weight. In fact high blood lead levels (BLL) in
pregnancy are associated with poor pregnancy outcome and
neuro-behavioral deficits in infants (37).So there was evidence
for adverse effects of maternal blood lead on the incidence
of preterm delivery, birth weight, head circumference and
crown-heel length, (28).While another research suggests that
low levels of fetal lead exposure, as estimated by umbilical
cord blood-lead levels at birth, may have an adverse effect
on birth weight (29). The mechanisms by which lead affects
pregnancy outcomes include an impairment of fetal bone
growth caused by competition with calcium for deposition into
bone, reductions in fetal thyroid hormones, accumulation of
lead in the placenta causing abnormal placental function and
reduced nutrient transfer, and oxidative stress (30. The level
of magnesium in maternal blood has a positive effect on birth
weight but not significant which agrees with other studies that
found that there is no significant difference between serum
magnesium levels of low birth weight infants’ mother and
normal weight infants’ mother (31, 32, 33), although it plays
a fundamental role in many physiological reactions such as
protein synthesis, and being involved in various metabolic
processes such as bone formation and wellbeing of the fetus
(34).

Conclusion:

Age does not significantly affect the birth weight of the newborn
babies. Zinc is the micronutrient in maternal blood which
seems to be higher in females giving birth to male babies and
it seems that it affect the weight of the babies significantly.

J Fac Med Baghdad 89

Vol.57, No.1, 2015



The effect of mineral levels in the mother>s circulation on the outcome of pregnancy

Hanan L. Sudek

Authors’ contribution:
Israa F Jaaffar who suggested the subject of the research and
its aims. Hanan Luay and Zainab Muthana have participated
in the collection of data. The article is reviewed by Israa F.
Jaaffar and Hanan Luay.

References:

1-Van Assche, F., K.Holemans, and L .Aerts (2001):Long-term
consequences for offspring of diabetes during pregnancy.
British Medical Bulletin. 60:173- 182.
2-Chandraju,S.(2011):Impact of Calcium and Magnesium
lons in Identification of Baby Gender in High-Sugar Hamsters.
Journal of Pharmaceutical Sciences and Research.Vol.3,
12:22-30.

3-Jack Metcoff, M.D., M.PH., J. Paul Costiloe, Warren
Crosby, Larry Bentle., D. Seshachalam, Harold H. Sandstead.,
Charles E. Bodwell, Frances Weaver, R.D., and Philip McClain
(1981): Maternal nutrition and fetal outcomel.The American
Journal of Clinical Nutrition ,34:, pp. 708-72 1.

4-Michelle A Mendez and Manolis Kogevinas (2011): A
comparative analysis of dietary intakes during pregnancy in
Europe: a planned pooled analysis of birth cohort studies .Am
J Clin Nutr.; 94 (6 Suppl): 19935-1999S.

5-Cheryl S. Rosenfeld and R. Michael Roberts (2004):
Maternal Diet and Other Factors Affecting Offspring Sex
Ratio: A Review, Biology of Reproduction. 1, vol. 71 no. 4.54-
66.

6-Stolkowskowski, J. and J.Lorrain (1982): Preconceptional
selection of Fetal Sex.int.J.Gynaecol. Obstet., 18:440-3.

7- S. Chandraju, Ashraf Beirami, and c. S. Chidan kumar (2012):
Role of sodium and potassium ions in identification of offspring
gender in rats. IOSR Journal of Pharmacy, Volume 2 Issue 6, PP.54-
59.

8 A.M. Noorlander, JPM. Geraedts, J.B.M. Melissen
(2010): Female gender pre-selection by maternal diet in
combination with timing of sexual intercourse — a prospective
study. Reproductive BioMedicine Online.Volume 21, Issue 6,
Pages 794-802.

9-D. B. Meikle and M. W. Thornton (1995): Premating and
gestational effects of maternal nutrition on secondary sex ratio
in house mice. J Reprod Fertil.vol 105, 193-196.

10- A.R. Vahidi and M.H. Sheikhha (2007): Comparing the
Effects of Sodium and Potassium Diet with Calcium and
Magnesium Diet on Sex Ratio of Rats’ Offspring. Pakistan
Journal of Nutrition 6 (1): 44-48.

11- Tijms, Henk (2004). Understanding Probability: Chance
Rules in Everyday life . Cambridge University Press. ISBN
0-521-83329-9.

12-Brynhildsen J, Sydsjo A, Ekholm-Selling K, Josefsson A.
The importance of maternal BMI on infant’s birth weight
in four BMI groups for the period 1978-2001. Acta Obstet.
Gynecol.Scand. 2009; 88(4):391-396.

13-Makinson C. :( 1985): The health consequences of teenage
fertility .Fam Plann Perspect.17(3):132-9.

14- Nancy E. Reichman and Deanna L. Pagnini (1997):
Maternal Age and Birth Outcomes: Data from New Jersey.
Family Planning Perspectives. Volume 29, Number 6.

15-da Silva CH, Hernandez AR, Agranonik M, Goldani MZ.(
2013): Maternal age and low birth weight: a reinterpretation
of their association under a demographic transition in southern
Brazil. Matern Child Health J.17(3):539-44 ).

16- S. Baig, N. U. Hasnain, Q. Ud-din (2003): Studies on
Zn, Cu, Mg, Ca and Phosphorus in maternal and cord blood.
JPMA 53, no 9, 53-417.

17- S. Chandraju, Ashraf Beirami and C. S. Chidan Kumar
(2011). Impact of Calcium and Magnesium lons in Identification
of Baby Gender in High-Sugar Hamsters. . Pharm. Sci. & Res.
Vol.3 (12), 2011, 1619-1624. (IVSL).

18-S. Chandraju, Ashraf Beirami ,and C. S. Chidan kumar (2012):
Role of sodium and potassium ions in identification of offspring
gender in rats. IOSR Journal of Pharmacy. Volume 2 ( 6):54-59.

19- Michael E. Symonds, Sylvain P. Sebert and Helen Budge
(2009): Symposium on ‘Early nutrition and later disease:
current concepts, research and implications ‘The impact of diet
during early life and its contribution to later disease: critical
checkpoints in development and their long-term consequences
for metabolic health. Proceedings of the Nutrition Society, 68
, 416—42 (IVSL).

20-Lorraine Gambling, Christine Kennedy, Harry J. McArdle
(2011): Iron and copper in fetal development .Seminars in
Cell & Developmental Biology.Volume 22, Issue 6, Pages
637-644.

21- Rihab M Abass, Hamdan Z Hamdan ,Elhassan M Elhassan,
Sumia Z Hamdan, Naji I Ali and Ishag Adam (2014): Zinc
and copper levels in low birth weight deliveries in Medani
Hospital, Sudan. BMC ResearchNotes,7:386.

22- M. Mirzarahimi (2012): Relationship between maternal
serum copper level and birth weight neonate. Qom University
of Medical Sciences Journal. Vol 5, No 4 .

23- Khadem N, Mohammadzadeh A, Farhat AS, Valaee
L, Khajedaluee M, Parizadeh SM.(2012): Relationship
between Low Birth Weight Neonate and Maternal Serum Zinc
Concentration. Iran Red Crescent Med J. 14(4):240-4.
24-Rwebembera AA, Munubhi EK, Manji KP, Mpembeni R,
Philip J.(2006): Relationship between infant birth weight
</=2000 g and maternal zinc levels at Muhimbili National
Hospital, Dar Es Salaam, Tanzania. J Trop Pediatr. 52(2):118§-
25.

25-Osendarp SJ, van Raaij JM, Darmstadt GL, Baqui AH,
Hautvast JG, Fuchs GJ(2001): Zinc supplementation during
pregnancy and effects on growth and morbidity in low
birthweight infants: a randomized placebo controlled trial.
Lancet. 357(9262):1080-5.
26-Castillo-Duran  C,  Weisstaub  G.

(2003):  Zinc

J Fac Med Baghdad

90

Vol.57, No.1, 2015



The effect of mineral levels in the mother>s circulation on the outcome of pregnancy

Hanan L. Sudek

supplementation and growth of the fetus and low birth weight
infant. J Nutr. 133(5 Suppl 1):1494S-7S.

27-Emmanuel 1.Ugwuja, Emmanuel I Akubugwo, Udu
A.Ibiam, Onyechi Obidoa (2010): Impact of maternal copper
and zinc status on pregnancy outcomes in a population of
pregnant Nigerians. Pakistan journal of nutrition.9 (7):678-
682 (IVSL).

28-Rahman A, Al-Rashidi HA, Khan AR (2012): Association
of maternal blood lead level during pregnancy with child
blood lead level and pregnancy outcome in Kuwait. Ecol Food
Nutr.;51(1):40-57.

29- Bogden J D, Thind 1 S, Louria D B, and Caterini H
(1978): Maternal and cord blood metal concentrations and
low birth weight--a case-control study. Am J Clin Nutrvol. 31
no. 7 1181-1187.

30- Teresa Gonzdlez-Cossio, Karen E. Peterson, Luz-Helena
Sanin, Eugenia Fishbein, Eduardo Palazuelos, Antonio Aro,
Mauricio Hernandez-Avila, Howard Hu, (1997):Decrease
in Birth Weight in Relation to Maternal Bone-Lead Burden.
Pediatrics Vol. 100 No. 5, pp. 856 -862.

31- CM Taylor’ Golding and AM Emond (2014): Adverse
effects of maternal lead levels on birth outcomes in the ALSPAC
study: a prospective birth cohort study. BJOG: An International
Journal of Obstetrics & Gynaecology.DOI: 10.1111/1471-
0528.12756.

32-Parizadeh SM, Mohammadzadeh A, Farhat A, Valaee L,
Khajedaluee M,Faal G.(2013): Maternal serum magnesium
level and low birth weight neonate. Int J Prev Med.
;4(12):1476-9).

33-Seyed Mohammadreza Parizadeh ,Ashraf Mohammadzadeh
,Ahmadshah Farhat ,Laya Valaee ,Mohammad Khajedaluee
,Gholamreza Faal (2013): Maternal serum magnesium level
and low birth weight neonate.4(12):1476-9.

34-Shahnaz Pourarian ; Bahia Namavar Jahromi; Faranak
Takmil (2014): The relationship between maternal serum
magnesium level and infant low birth weight in Hafez Hospital,
Shiraze, Iran. Article 1, Vol 5, Isuue2, Page 1-6.

J Fac Med Baghdad 91

Vol.57, No.1, 2015



