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Summary:               

Background: Polycythemia (or polycythaemia or erythrocytosis) is a condition in which there is a net 
increase in the total number of blood cells, primarily red blood cells, in the body. The overproduction of 
red blood cells may be due to a primary process in the bone marrow (a so-called myeloproliferative 
syndrome), or it may be a reaction to chronically low oxygen levels or, rarely, a malignancy. Minerals are 
the building blocks of our bodies. They are required for body structure, fluid balance, protein structures 
and to produce hormones. They are the key for the health of every body system and function. They act as 
co-factors, catalysts or inhibitors of all enzymes in the body .  
Patients and Methods: Blood Calcium, iron & Magnesium concentrations was determined by using 
colorimetric method, while Potassium, Copper& Zinc concentration was determined by using flam atomic 
absorption spectrometry method. 
Results: Obtained results showed that the level of Potassium, Calcium and zinc in polycythemic subjects 
were significantly higher than that of healthy subjects (p<0.05), while serum iron, Copper in 
polycythemic subjects were significantly lower than that of healthy subjects. Magnesium level shows no 
significant difference between two studied groups. 
Conclusion: Recent research indicates that minerals may play a significant role against a variety of 
degenerative diseases and processes. 
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Introduction:  
 
Polycythemia Vera, or "PCV" for short, is a disorder 
of the bone marrow in which too many Red Blood 
Cells (RBC's) are produced. There are other types of 
Polycythemia will be discussed. PCV is not actually 
"cancer", since the Red Blood Cells that are 
overproduced to not go on to divide themselves. 
Rather, it is a "myeloproliferative disorder", which 
simply means that too many NORMAL Red Blood 
Cells are being made. A problem with any 
myeloproliferative disorder is that the bone marrow 
loses "equilibrium" and does not make necessary cells 
in the proper ratios. This impacts all the cells normally 
produced by the bone marrow (1, 2).  
The blood contains the mineral elements in two forms: 
1. Those in colloid state suitable for cellular 
appropriation and thus not suited for elimination by 
the kidneys.  
2. The mineral cellular wastes, which are dissolved in 
the plasma and destined for elimination  
Trace minerals do not exist by themselves but in 
relationship to one another. Too much of one trace  
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Element can lead to imbalances in others resulting in 
disease, rather than the absence of disease. Most trace 
Elements need to be in ionic form to be well-absorbed  
In the intestine (3, 4). Electrolyte imbalance causes a 
variety of symptoms that can be severe. Electrolyte 
imbalance is commonly caused by loss of body fluids 
through prolonged vomiting, diarrhea, sweating or 
high fever. The most serious forms of electrolyte 
imbalance in cancer patients include high blood 
calcium levels, Electrolyte imbalance is commonly 
caused by loss of body fluids through prolonged 
vomiting, diarrhea, sweating, or high fever. All of 
these may be side effects of chemotherapy treatment. 
The kidneys play a critical role in regulating 
electrolytes. They control the levels of chloride in your 
blood and “flush out” potassium, magnesium and 
sodium. Therefore, a disturbance in blood levels of 
these electrolytes may be related to kidney function (5, 
6). 
 
Patients and Methods:  
A total of 50 subjects were included in this study: 25 
subjects are polycythemic patients; their age ranged 
between 35-50 years with a man of (43 years). The 
other is normal healthy individuals their age was 
between 20-50 years with aman of (36years). 
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Colorimetric Method was used for the measurement of 
calcium, Iron and magnesium concentrations, while 
flam atomic absorption spectrometry method was used 
for the measurement of serum postassium, copper & 
zinc level   
 
Results:     
The  characteristics of healthy subjects and 
polycythemic subjects are shown in table1. 
 
Table 1: basal characteristics of healthy subjects 
and polycythemic subjects:                                              
Studied parameters healthy subjects 

(mean ±SD) 
polycythemic subjects 

(mean ±SD) 
K               mEq/L 4.6      ±     2.2 6.8       ±      2.2* 
Ca              mg/dl 8.9      ±     1.8 10.2     ±      1.8* 
Fe             mEq/L 2.6      ±     1.9 1.3       ±        1* 
Mg            mEq/L 3         ±     0.9 2.9        ±       1 
Zn              mEq/L 8.9      ±     2.9 13      ±      3.2* 
Cu              mEq/L 2.0       ±     0.8 0.88     ±     0.35* 

 
Values are expressed as a mean ± SD,*P<0.05    
This table shows that the level of serum Potassium, 
Calcium and Zinc in polycythemic subjects were 
significant higher than that of healthy subjects (p 
<0.05) 
Serum iron& Copper in polycythemic subjects were 
significantly lower than that of healthy subjects 
(p<0.05). 
Magnesium concentration shows no significant 
difference between polycythemic and healthy subjects. 
 
Discussion: 
The study is presented the content of physiologically 
active erythrocytic microelements (iron, copper, 
manganese, calcium, potassium and zinc) in 
erythrocytes of the peripheral venous blood in patients 
with polycythemia vera.     Potassium is the major 
intracellular cation in the blood. It, along with sodium, 
helps to maintain osmotic balance and also involved in 
acid-base balance (7, 8). with  many polycythemia 
complications ,the blood become more acidic (due to 
hypertension) and potassium leaks of the body cells(  
9), as well as, in polycythemia, there are many more 
blood cells than normal, and these cells are high in 
potassium within them(10).increasing acidity of the 
blood, bursting of blood cells togather increase blood 
potassium level(  11).    A common cause of mild or 
transient hypercalcemia is dehydration, because when 
there is less fluid in blood, the human bodies' blood 
become acidic, our bodies have no choice but to leech 
calcium out of our bones to neutralize the acid. 
Calcium concentrations rise in the blood (12, 13) as 
shown in tab. Magnesium should be evaluated in any 
animal with hypercalcemia (14) “During stress 
response, calcium ions rush inside the cell, and this 
alters the internal Mg: Ca, ratio.  This change in ratio 
exhibits wide effects because, while magnesium and 
calcium are very similar in their chemistry, 
biologically these two elements function and react 

very differently. Magnesium and calcium are two sides 
of a physiological coin: they are antagonistic to one 
another yet come as a team.” In the normal unstressed 
state, cellular Mg: Ca ratio is high.  If this cannot be 
maintained due to lack of adequate body magnesium 
or an overwhelming amount of body calcium, the ratio 
may not be able to maintain or return itself to its 
healthy nonstressed ratio.  In such a case, the stress 
response, in the absence of an appropriate trigger, can 
occur.  This can be seen when nutritional magnesium 
deficits cause high blood pressure or increase blood 
stickiness (platelet aggregation). Additionally, since a 
low Mg: Ca ratio can increase adrenaline secretion as 
well as cells’ response to adrenaline, a too low 
magnesium state can keep the stress response from 
subsiding in a timely way.  Even worse, when body 
magnesium becomes drastically low, this becomes a 
stress trigger in itself, alarming the body into further 
stress response with out enough magnesium to back it 
up, resulting in a low magnesium-high stress crisis that 
can end in sudden death (15, 16, 17, and 18). Low 
level of iron can be related that marrow contains more 
than the normal number of cells as a result of the 
overexpansion of the blood forming cells and is 
lacking iron, which has been used up making the 
additional red cell (19, 20).Copper is required in the 
production of hemoglobin, the vital component of red 
blood cells that picks up oxygen from the lungs and 
expressly carries it to cells of the body that require it. 
Consider that each red blood cell contains 200 million 
molecules of hemoglobin.  Each molecule of 
hemoglobin is made up of an iron-containing part 
called hematin and a protein part called globin, hence 
the name hemoglobin. There are about 35 trillion red 
blood cells in an average person’s bloodstream. 
Consider that a red blood cell dies after 120 days, 
meaning our red bone marrow must produce 2,400,000 
cells per second to maintain normal blood levels; one 
can better appreciate the impact of copper deficiency 
in hemoglobin production (21, 22, 23, and 24). The 
low pH in the stomach causes the formation of soluble 
zinc salts. These are absorbed from the duodenum and 
rapidly distributed to the liver, kidneys, prostate, 
muscles, bones, and pancreas. Zinc salts have direct 
irritant and corrosive effects on tissue, interfere with 
the metabolism of other ions such as copper, calcium, 
and iron, and inhibit erythrocyte production and 
function (25, 26).   In summary, It was found that in 
polycythemia vera the calcium, potassium, iron copper 
and zinc in erythrocytes showed disturbances. These 
changes indicate the neoplastic character of 
proliferation of bone marrow in polycythemia vera. 
The changes are of compensatory-adaptative character 
and reflect the state of homeostasis in polycythemia 
vera. 
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