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The aim of present study is: i) to determine trace metals content in blood serum of pregnant and non-
pregnant female, ii) to find a possible correlation between the metals under investigation, iii) to show 
the effectiveness of therapy with substitute of some elements during pregnancy. 77 blood samples 
were collected from February to March 2013 using the procedure described in World Health 
Organization (WHO) protocol. The serum samples were prepared using the high speed centrifuge 
(3600 rpm, in gel tubes) and than were diluted to 1:10 ratio with de-ionized water that contains 0.25% 
Triton X-100. The analysis of blood serum samples were carried out via i) Atomic Absorption 
Spectroscopy (AAS) with acetylene-air flame measuring absorbance of magnesium, calcium and 
zinc, ii) flame Atomic Emission Spectroscopy by measuring emission intensity of sodium, potassium 
and lithium, iii) graphite furnace Atomic Absorption Spectroscopy is used for lead, iron, copper, 
chrome, nickel, manganese content in serum samples. Results reported show that: 1) the range of 
concentration of Na, K, Ca, Mg, Zn, Cu, Mn, Ni were within the normal concentration range of each 
element. 2) The concentration of most of elements were higher in pregnant female who were treated 
with substitutes demonstrating the effectiveness of the substitutes therapy, 2) the female under 
investigation have normal concentration values of Li, an element related to the nervous system, and 
low concentration values of Pb, a toxic element. 
 

Copyright © 2015 Marjena BIXHI et al. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted 
use, distribution, and reproduction in any medium, provided the original work is properly cited. 
 
 
 
 

 

 
 

INTRODUCTION 
 

Trace metals can be present in animal  and   plant cells and 
tissue and are a necessary part of nutrition and physiology. The 
ingestion of and/or exposure to excessive quantities of these 
metals can be toxic. However, insufficient plasma or tissue 
levels of certain trace metals can cause pathology. Trace metals 
are metals needed by living organisms to function properly and 
are depleted through the expenditure of energy by various 
metabolic processes of living organisms. They are replenished 
in animals through diet as well as environmental exposure, and 
in plants through the uptake of nutrients from the soil in which 
the plant grows. Human vitamin pills and plant fertilizers can 
be a source of trace metals. 
 

Calcium 
 

Calcium is the most important mineral substance for the 
organism. On average, an individual adult body contains about 
1200 g calcium. About 1% of the amount of calcium in the 
blood is in the plasmatic water space. The rest of about 99% is 
deposited in bone tissue and located in a dynamic balance with 
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the amount of calcium present in the plasmatic water space 
(Barnett et al., 1973). Chemically, calcium in the blood plasma 
could be in three different forms: i) connected to plasma 
proteins, mainly with albumins in an average content of 40-
50% of the total amount of calcium present in blood plasma; ii) 
in free ionic form, that represents the chemically active calcium 
able to exert physiological actions and participate in 
biochemical processes, iii) chemical complexes with citrate and 
phosphates, that represents 5-10% of the total amount of 
calcium contained in the blood plasma (Gindler and King, 
1972; Bagrnski et al.,1973; Brommer and Coburn, 1981; 
Robertson and Marshall, 1981). 
 
The daily average calcium intake for adults is 700 mg, while 
during pregnancy and the period of lactation, the daily calcium 
intake goes up to 1000-1500 mg. 
 
It has been reported that the normal values for calcium are 9 - 
11 mg/dl or 2.25 - 2.75 mMol/L for children and 9.0 - 10.7 
mg/dl or 2.25 - 2.67 for adults (WHO, WHA 2012). 
 
Poor maternal, newborn health and nutrition remain significant 
contributors to the burden of disease and mortality. Calcium 
supplementation has the potential to reduce adverse gestational 
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outcomes, in particular by decreasing the risk of developing 
hypertensive disorders during pregnancy, which are associated 
with a significant number of maternal deaths and considerable 
risk of preterm birth, the leading cause of early neonatal and 
infant mortality (WHO, 2012). 
 

Table 1. The suggested scheme for calcium supplementation in 
pregnant women (WHO, WHA, 2012) 

 
Dosage 1.5–2.0 g elemental calcium/day (1 g of elemental 

calcium equals 2.5 g of calcium carbonate or 4 g of 
calcium citrate) 

Frequency Daily, with the total daily dosage divided into three 
doses (preferably taken at mealtimes) 

Duration From 20 weeks’ gestation until the end of pregnancy 
Target group All pregnant women, particularly those at higher risk 

of gestational hypertension 
Settings Areas with low calcium intake 

 
Magnesium 

 
Magnesium is an important mineral element of the human 
body. This element is part of the most important group of 
cation ions that are in the human body, preceded by: sodium, 
potassium, calcium. 
 

The plasmatic concentration of magnesium is 1.7- 2.1 mg / dL 
(0.6- 15.1 mMol / L). 55% of magnesium content should be 
found in the skeleton with the remainder located in the space 
within the cell. Magnesium and calcium are the most important 
cations of the body. Only 1% of magnesium content in the 
body is actually found in blood. In blood serum, approximately 
55% of the magnesium is in the form of free Mg 2+ ions, 30% 
is associated with proteins (mainly with albumins) and 15% 
forms complexes with phosphates (PO43-), citrate and other 
anions (Elin, 1988). 
 

The reduction of magnesium in the blood is caused by renal 
losses, gastrointestinal disorders and certain therapeutic 
treatments. The absence of magnesium in the body causes 
neuromuscular hyper-excitation, disorders cardiac rhythm, etc. 
 

The increasing of magnesium content beyond the permitted 
values is caused by renal insufficiency, by hemolytic anemia, 
and certain therapy which contain magnesium. One of clinical 
signs of increased values of magnesium is the neuromuscular 
depression (Fawcett et al., 1999; Farrell, 1984). 
 

The most part of Mg and K are concentrated in the areas within 
the cells. 30% of magnesium is coming through the diet 
absorbed in the intestinal level. 70% of plasmatic magnesium, 
is filtered at the glomerular space, re-absorbed in proximal tube 
and then actively secreted in the distal level of tubule. A large 
number of studies have shown that the absence of Mg is related 
to Ca disorders, phosphates and potassium during cardiac 
disorders, particularly in the ventricular arrhythmias which is 

resistant to the classic treatment (Farrell, 1984; Gambling 
et.al., 2001). 
 

Iron 
 

The iron requirements grow up significantly during pregnancy. 
Iron is essential for making hemoglobin, the protein in red 
blood cells that carries oxygen to other cells.  

During pregnancy, the amount of blood in the body increases 
by 50% of usual blood content that needs more iron to make 
more hemoglobin for the additional blood content. Pregnant 
female need also extra iron content for their growing baby and 
placenta. The fetus is relatively protected from the effects of 
iron deficiency by up-regulation of placental iron transport 
proteins (Puolakka J.,1980) but the evidence suggests that 
maternal iron depletion increases the risk of iron deficiency in 
the first 3 months of life, by a variety of mechanisms 

(Colomer J et al., 1990; Scholl TO and  Hediger ML., 1994).   
There are some evidences for the association between maternal 
iron deficiency and preterm delivery, low birth weight, possible 
placental abruption and the increased of peripartum blood loss 
(Cogswell Mary E et al.,2003; Arnold DL et al., 2009; 
WHO,2001). 
 

The normal ranges of iron in blood of human body (WHO, 
2001): 
 

Men: 65 to 176 μg/dL 
Women: 50 to 170 μg/dL 
Newborns: 100 to 250 μg/dL 
Children: 50 to 120 μg/dL 

 

Unfortunately, most of women start pregnancy without 
sufficient stores of iron to meet their body's increased demands, 
particularly in the second and third trimesters of their 
pregnancy so they become anemic. Iron deficiency in 
childbearing women increases maternal mortality, prenatal and 
perinatal infant loss, and prematurity. Forty percent of all 
maternal perinatal deaths are linked to anemia. Favorable 
pregnancy outcomes occur at 30-45% less often in anemic 
mothers, and their infants have less than one-half of normal 
iron reserves  

 

The risk is even higher (WHO,2012) 
 

 if they have morning sickness severe enough to cause 
frequent vomiting,  

 if they've had two or more pregnancies close together, 
 if they're pregnant with more than one baby,  
 if they have an iron-poor diet, or if theirs pre-pregnancy 

menstrual flow were heavy. 
 

To reduce the risk of adverse effects caused by iron deficiency 
during pregnancy, a suggested scheme proposed by World 
Health Organization guideline, for daily iron supplementation 
in pregnant women (Bonardi R et al., 1999) is recommended to 
take the following daily supplements as is shown in Table 2: 
 

Table 2. Suggested scheme for daily iron supplementation in 
pregnant women 

 

Supplement composition Iron: 30–60 mg of elemental iron 

Frequency One supplement daily 
Duration Throughout pregnancy, iron  

supplementation should begin as early as 
possible 

Target group All pregnant adolescents and adult women 
Settings All settings 

** 30 mg of elemental iron equals 150 mg of ferrous sulfate heptahydrate, 90 
mg of ferrous fumarate or 250 mg of ferrous gluconate. 
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Sodium 
 

Sodium is the main electrolyte of the extra cellular 
environment. There are approximately 4,000 mMol sodium in 
the body. Sodium located in the organism is spread in different 
ways: 
 The extra cellular fluids, which contain 45% of the total 

quantity of sodium or about 1,800 mMol; 
 The intracellular water spaces, which contain approximately 

10% of the total quantity of sodium or about 400 mMol / L; 
 The rest of sodium or 45% (1.800 mMol / L) is located in 

bone tissue, in the form of chemical bonds that is not 
affected by normal metabolic changes; 

 
The human body receives from the external environment 4-6 
grams of sodium per day, mainly in the form of  NaCl. After its 
dissociation in Na+ and Cl- ions, sodium ions are absorbed in 
the digestive tract. Absorption occurs without any active 
control, through a mechanism similar to the sodium-potassium 
pump-ATP-aze. 
 
The content of sodium in the body is kept at relatively constant 
through the renal regulation. 
 
In the kidney through the mechanism of re-absorption of 
sodium Na + ions, the level of renal tubes checked and 
regulates the concentration of sodium in the water space 
plasma. 
 
These mechanisms ensure the concentration of sodium in the 
normal organism in a concentration range of 135 to 
145mMol/L (Kruse et al., 1984; Fraser et al., 1989). 
 
The concentration of sodium in the blood below 135 mMol /L, 
is called the hipo-sodium condition. If plasma sodium values 
reach 120 mMol /L is an indicator for intensive therapy. The 
increasing of the concentration of sodium in the blood over 145 
mMol / l, causes hiper-sodium. 
 
Potassium 
 
Potassium is the most essential cation ion of intracellular fluids. 
The average concentration of potassium inside the cell 
environment is 140 mMol/L and in extra cellular environment 
it is about 4 mMol /L. Intracellular concentration of potassium 
differs significantly in function to its metabolic activity. 
Reserves of potassium in the body are much smaller than those 
of sodium and this can change, leading to serious pathology 
(Walmsley RN et al., 1999). Potassium important for the 
exercise and metabolic functions, such as: 
 
 The activation of many enzymatic processes; 
 Regulation of the fibro- cells conductivity in general    
               and those of myocarditis in particular; 
 Transmission of nerve impulses; 

 
The content of potassium in the body is approximately 3.200 
mMol /L. Through the food feeding, the body takes 26 mMol 
of potassium for 24 hours. Normal plasma potassium 
concentration is generally 3.5-5.3 mMol / L. Its low 
concentration compared to the sodium, make it passive and 

effect ness to the water balance. An important mechanism in 
the displacement of potassium through cell the membranes, is 
the acid-alkaline balance. 
 
Hipo-potassium condition is the clinical situation in which the 
amount of plasmatic potassium is below the lower limit of 
normal values (Fewtrell L et al., 2003).  
 
Hiper-potassium condition is the clinical situation in which the 
amount of potassium plasma is above the upper limit of normal 
values. 
 
Lead 
 
Lead is a toxic metal. The environmental lead pollution is a 
global problem that may several health problems in many parts 
of the world. It is a cumulative toxicant that affects multiple 
body systems, including the neurological, hematological, 
gastrointestinal, cardiovascular, and renal systems. Children are 
particularly vulnerable to the neurotoxic effects of lead, and 
even in relatively low levels of exposure it can cause serious 
and in some cases irreversible neurological damage (IPCS, 
1995; WHO, 2007). 
 
Lead enters the body through the respiratory and digestive 
systems that is associated with red blood cells and stored in the 
liver, kidney and furthermore into the bone. This element is 
eliminated through the stool and in smaller amounts through 
the urine. The source of lead pollution related to long-term 
professional exposure, urban pollution, or from the lead 
containing equipments used for water transportation. 
Absorption of lead from the intestine followed with the 
decrease of: Fe, Ca, Zn, Mg, P or vitamin D content. The use of 
the above micro-elements supplement will serve as the antidote 
in cases of intoxication with Pb. The maximum level of  lead in 
the blood should be smaller than 100 mg / L that is an 
indication level to normal growing of children. Adults are less 
affected by neurological symptoms caused by Pb than children, 
but values above 300 mg / L should be considered for adverse 
effect in adults. 
 
Young children absorb lead about 4–5 times more than adults 
(apart from pregnant women). Infants, young children 
(particularly those less than 5 years of age) and pregnant 
women are most susceptible to the adverse effects of lead.  The 
potential for adverse effects of lead exposure is greater for 
children than for adults, because in children 1) the intake of 
lead per unit body weight is higher, 2) more dust may be 
ingested, 3) lead absorption in the gastrointestinal tract is 
higher, 4) the blood – brain barrier is not yet fully developed 
and 5) neurological effects occur at lower Pb levels than in 
adults (WHO, in preparation). The most critical effect of lead 
in young children occur in the developing nervous system. 
Subtle effects on intelligence quotient (IQ) are expected from 
Pb blood level at least lower than 5 µg/dl, and the effects 
gradually increase with the increasing level of lead in blood 
(IPCS, 1995).  A 2010 review of the latest scientific evidence 
indicating effects at lower Pb level did not provide any 
indication of a threshold for the key adverse effects of lead 
(IARC, 2006). Lead exposure has also been linked 
epidemiologically to attention deficit disorder and aggression 
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(Food and Agriculture Organization of the United Nations, 
2002). Exposure of pregnant women to high levels of lead can 
cause miscarriage, stillbirth, premature birth and low birth 
weight, as well as minor malformations (WHO, 2007). 
 
Zinc 
 
Zinc is an essential trace element and has a number of roles and 
functions in the human body, like: 1) as an essential 
component/cofactor for more than 300 enzymes involved in the 
synthesis and metabolism of carbohydrates, lipids, proteins, 
nucleic acids and other micro-nutrients; 2) It stabilizes cellular 
components and membranes and so, it is important for cell, 
organ structure and integrity; 3) It is essential for cell division 
and is needed for normal growth and development during 
pregnancy, childhood and adolescence. Zinc is found in all 
body tissues and fluids and the total body zinc content is 
estimated at 2 g and/or 30 mMol/L (Beattie, 2012). The Food 
Standards Agency and the Department of Health in the UK 
advise that the Zn intake should not exceed 25 mg per day 
(National Institutes of Health, 2013). 
 
 A zinc deficiency can cause: 1) Inadequate diet;                       
2) Gastrointestinal diseases including ulcerative colitis, Crohn's 
disease, short bowel syndrome and chronic diarrhoea; 3) 
Chronic liver disease; 4) Chronic kidney disease; 5) 
Alcoholism (decreases zinc absorption and increases urinary 
zinc excretion); 6) Sickle cell disease; 7) Diabetes; 8) 
Pregnancy and breast-feeding problems; 9) adverse effect at the 
people taking large amounts of iron supplementation (iron can 

interfere with zinc absorption) (Mena et al., 1981). 
 
Manganese 
 
Manganese is both an activator and a constituent of several 
enzymes. Those activated by manganese are numerous and 
include hydrolase’s, kinases, decarbox-lases and transferases, 
but most of these enzymes can also be activated by other 
metals. 
 
Manganese is often considered to be among the least toxic of 
the trace elements when administered orally. Thus, reported 
cases of human toxicity caused by oral ingestion of large 
amounts of manganese are few. The most common form of 
manganese toxicity is the result of chronic inhalation of large 
amounts of airborne manganese in mines, steel mills and some 
chemical industries (Keen CL et al., 1984). 
 
Keen et al. (Keen et al., 1983; Cotzias et al.,1966)  have 
suggested that the blood manganese concentration may be 
useful in assessing status because low blood concentrations in 
manganese deficient rats reflected low concentrations of 
manganese in soft tissue. This suggestion is supported by the 
finding that whole-blood manganese concentrations are 
elevated with excessive manganese intake in humans 
(Friedman BJ et al., 1987).Normal whole-blood manganese in 
humans is more or less 8.4 pg/L (Friedman BJ et al., 1987). 
Average basal or normative requirements for manganese 
cannot be established because the data required for this purpose 
are not available. The deficiency attempts to produce 
manganese by feeding diets providing as little as 0.74 mg/day 

(Johnson, Lykken, 1989) or 1.0 mg/day (Cox, Moore, 2002) 
resulted in neither conclusive nor marked effects on the health 
of adults. The threshold toxicity level is also unknown. Thus, a 
safe range of mean population intakes for manganese cannot be 
proposed. 
 
Copper 
 

Copper is one among the metal ions that are required for 
essential nutrient for body functions, but it is toxic in excess. 
Copper is a trace element present in all tissues and is required 
for cellular respiration, peptide amidation, neurotransmitter 
biosynthesis, pigment formation, and connective tissue 
strength. Copper is a cofactor for numerous enzymes and plays 
an important role in central nervous system development; low 
concentrations of copper may result in incomplete 
development, whereas excess copper maybe injurious (Cox, 
Moore, 2002; Madsen and Gitlin, 2007). Evidence of abnormal 
copper transport and aberrant copper-protein interactions in 
numerous human neurological disorders supports the critical 
importance of this trace metal for proper neurodevelopment 
and neurological function.  Copper is involved in the functions 
of several cupproenzymes that are essential for life (Goel and 
Misra, 1982).  Copper plays a role in the mobilization of iron to 
plasma from the tissue stores (Raman and Leela, 1992) and 
copper deficiency during embryonic and fetal development has 
been found to cause numerous gross structural and biochemical 
abnormalities. It has been reported that more than 50% of 
human conception fail to implant and of those implanted, 
approximately 30% fail to reach term due to copper deficiency 
(Ebbs et al., 1984). 
 
Lithium 
 
Lithium is used as a psychiatric medication. A number 
of lithium salts are used as mood  stabilizing drugs, primarily in 
the treatment of bipolar disorder, where they have a role in the 
treatment of depression and particularly of mania, both acutely 
and in the long term. As a mood stabilizer, lithium is probably 
more effective in preventing mania than in preventing 
depression, and reduces the risk of suicide in people with 
bipolar disorder (Baldessarini, Ross J et al., 2006). In 
depression alone (unipolar disorder), lithium can be used to 
augment other antidepressants. Upon ingestion, lithium 
becomes widely distributed in the central nervous system and 
interacts with a number of neurotransmitters and receptors, 
decreasing  norepinephrine  (noradrenaline) release and 
increasing serotonin synthesis (Brunton et al., 2010). The 
specific biochemical mechanism of lithium action in mania is 
unknown. Lithium is used primarily for bipolar disorder. It is 
sometimes used when other treatments are not effective in a 
number of conditions, including the  major 
depression, schizophrenia, and some psychiatric disorders in 
children (The American Society of Health-System Pharmacists, 
2013). 
 
In mood disorders, of which bipolar is one, it decreases the risk 

of suicide (Cipriani et al., 2013). This benefit is not seen with 
other medications (Müller-Oerlinghausen et al., 2003; 
Kovacsics et al., 2009). High levels of naturally occurring 
lithium in drinking water have been associated with lower rates 
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of suicide (Ohgami H et al., 2009; Gonzalez R et al.,2008; 
Kapusta ND et al., 2011). 
 

MATERIALS AND METHODS 
 

Blood Sampling  
 

Blood samples were collected from February to March 2013 in 
line with the World Health Organization protocol: i) extending 
the patient’s arm and inspect the antecubital fossa or forearm, 
ii) locating a vein of a good size that is visible, straight and 
clear, iii) applying the tourniquet about 4–5 finger widths 
above the venepuncture site and re-examine the vein, iv) 
disinfecting the site using 70% isopropyl alcohol for 30 
seconds and allow to dry completely (30 seconds), v) anchoring 
the vein by holding the patient’s arm and placing a thumb 
below the venepuncture site, vi) entering the vein swiftly at a 
30 degree angle, vii) once blood is sufficiently collected, 
tourniquet could be released before withdrawing the needle 
and, vii) withdrawing the needle gently and then give the 
patient a clean gauze or dry cotton-wool ball to apply to the site 
with gentle pressure (WHO, 2010). 
 

Blood Serum Preparation 
 

Blood serum is the present investigation used to the 
concentration of trace elements in women. Procedures followed 
to prepare blood serum are: i) 5 ml of blood obtained by venous 
puncture were added to the tube with gel, ii) blood was allowed 
to clot by leaving it undisturbed at room temperature for 5 min. 
The tube was put in thermostat with temperature 37© to 
accelerate the degradation of fibrinogen for 4 min and, iii) 
Once the tube was put in the thermostat and the degradation of 
fibrinogen was accelerated, the clot was removed via 
centrifugation at 3600 rpm/min using a refrigerated centrifuge. 
 
At the end of this process were obtained the blood serum in 
light yellow color (WHO, 2010). The serum samples were 
diluted to 1:10 ratio with de-ionized water comprising 0.25% 
Triton X-100. 
 

Methods 
 

The trace metal content in serum samples was carried using: 
 

1. AAS method involving acetylene-air flame for Mg, Ca , Zn; 
2. AAS method with electrothermic atomiser equipped with 

graphite furnace for Pb, Fe, Cu, Cr, Ni, Mn; 
3. AES method involving acetylene-air flame for Na, K  and 

Li. 
 

Under the condition of the absence of blood serum certified 
samples, CRM, the calibration method followed with parallel 
run of the blank sample and the  control of one of the standard 
solution after each 10 measurements, and the analysis of 
several parallel samples (5% of the total number of samples).  
 

RESULTS AND DISCUSSION 
 
The concentration data for each element have been subject to 
the descriptive statistics and the results (Table 1) are depicted 
in the following figures. 

Fig. 1 shows that the difference between the values of the mean 
and the median is very small (close to zero) by indicating that 
the data are normally distributed. The Na data are characterized 
by low value of the coefficient of the variance (CV% = 9) by 
indicating that the data vary in a small range (confidence 
interval for mean = 2.04 to 2.13, and for median = 2.05 to 2.09 
mMol/L) and are more or less stable in most of people under 
investigation. The Na content in blood samples was 
characterized by high positive values of skewness (1.45) and 
kurtosis (6.55). The high positive values of skewness (>0) and 
kurtosis (>3) indicate that the data are positively skewed and 
are effected by different factors.  

 
Table 1. Descriptive Statistics of measurements obtained by this 

study for all elements 

 
 

 
 

Fig. 1. Descriptive Statistics of measurements obtained by this 
study for Na      

                              
Fig 2 shows that the difference between the values of the mean 
and the median of K is small by indicating that the data are 
more or less normally distributed. The K data are characterized 
by low value of the coefficient of the variance (CV% = 16) by 
indicating that the data vary in a small range (confidence 
interval for mean = 3.98 to 4.28 and for median = 4.0 to 4.2 
mMol/L) and are more or less stable in most of people under 
investigation. The K content in blood samples was 
characterized by positive values of skewness (1.06) and 
kurtosis (5.03). The high positive values of skewness (>0) and 
kurtosis (>3) indicate that the data are positively skewed and 
are effected by different factors.  
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It was shown that only 4.3 % of the cases show K content 
lower than the confidence interval of the mean, while 7.2 % of 
the cases under investigation show K content higher than the 
confidence interval of the mean. It is a significant argument 
confirming that the female people under investigation have 
normal concentration of K. 
 

 
 

Fig. 2. Descriptive Statistics of measurements obtained by this 
study for K 

 

 
 

Fig. 3. Descriptive Statistics of measurements obtained by this  
study for Mg 

 

Descriptive Statistics of measurements for iron illustrated at the 
Fig. 9 indicates that the mean interval (101.04±25.59) differ 
from the median interval (81.25 ± 16.74), by indicating that the 
data are not normally distributed. On other hand, the mean 
interval (101.04±25.59) shows that most of measurements are 
within the confidence interval. The high positive values of 
skewness (>0) and kurtosis (>3) indicate that the data are 
positively skewed.  The data are characterized by high variation 
(CV%=74%) varied moderately .RSD% presented in the table 
nr 1 indicates that the values are repeated and systematic errors 
are negligible.  

 
 

Fig. 4. Descriptive Statistics of measurements obtained by  
this study for Ca 

 

 
 

Fig. 5. Descriptive Statistics of measurements obtained 
 by this study for Cu  

 

 
 
Fig .7. Descriptive Statistics of measurements obtained by this study for Pb  
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Fig. 7. Descriptive Statistics of measurements obtained by this study for Pb 

  

 
 

Fig. 9. Descriptive Statistics of measurements obtained by this study for Fe 
 

 
 

Fig.10. Descriptive Statistics of measurements obtained by this study for 
Mn 

 
 

Fig. 10 shows that the Mg content in blood samples was 
characterized by high positive values of skewness (-1.8) and 
negative value of kurtosis (4.25). The high negative values of 
the skweness indicate that the data are negatively skewed and 
are affected by complicated factors (kurtosis value>3). The 
mean and the median values of both parameters are positioned 
left (close to minimum values). Pearson correlation analysis 
and multivariate analysis were carried out for an accurate 
interpretation of the data. 
 
Pearson correlation analysis was carried out for an accurate 
interpretation of the data. 
 
Table 2. The results of the correlation analysis between the elements  
 
 
         Ca       Mg      Zn           K      Na        Li         Pb            Fe        Cu    
 
Mg   0.446¹ 
        0.000 
Zn    0.007  0.131 
        0.949   0.261 
K     0.098  -0.121²  -0.080 
        0.403   0.302   0.496 
Na   0.042   0.034  -0.108²  0.127² 
       0.723   0.773   0.356   0.276 
Li  -0.481¹  -0.561¹ -0.081   0.007  -0.002 
       0.000   0.000   0.490   0.951   0.989 
Pb   0.028   0.234²   0.060   0.021   0.027  -0.174 
       0.811   0.043   0.609   0.858   0.821   0.135 
Fe  -0.009   0.106   0.192  -0.084   0.213²   -0.006  -0.059 
        0.940   0.365   0.099   0.472   0.067     0.961     0.615 
Cu  -0.136²  -0.027  -0.032  -0.020  -0.038    0.162²   0.302    -0.105 
         0.246   0.818   0.785   0.867   0.749      0.165     0.008   0.369 
Mn  -0.238¹  -0.212²  -0.159²  -0.025   0.048   0.596¹  -0.094  -0.088   0.139²    
         0.040   0.068   0.172   0.829      0.684   0.000   0.425     0.452    0.234    
 
Cell Contents: Pearson correlation 
 
P-Value: 1 P<0.001, 2 P<0.005, 2 P<0.05  

 
Pearson correlation analysis reported a positive correlation 
between: Mg-Ca, Mn-Li and a high negative correlation 
between Li-Ca, Li-Mg, Mn-Ca. 
 
Conclusion 
 
The present investigation aims to: 
 
 Determine trace metals content in blood serum of pregnant 

and non-pregnant female, 
 Find a possible correlation in the measurement between the 

metals under this study, 
 Show the effectiveness of therapy with substitute of some 

elements during pregnancy. 
 
Results reported that 
 
 The normal values were higher in pregnant women who were 

treated with substitute of Na, K, Ca, Mg, Zn, Cu, Mn, Fe 
demonstrating the effectiveness of therapy with substitute 
of these elements,  

 Female under investigation have normal values of Li, an 
element related to the nervous system, and  low values of 
Pb. 

 High positive correlation between: Mg-Ca, Mn-Li. 

21747                                         International Journal of Current Research, Vol. 7, Issue, 10, pp.21741-21749, October, 2015 



 High negative correlation between Li-Ca, Li-Mg, Mn-Ca. 
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