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Abstract 

This study was conducted to measure the concentration of calcium  in the serum of diabetic patients, 

calcium is one of trace elements, by studying 50 samples representing the group of patients divided 

into three groups by age groups, the first group of age (4-20) years, the second group of the age of ( 

21-50) years, the third group age     (51-75) Year of both sexes compared to 30 samples taken from 

healthy individuals as a control group. The concentration of calcium was measured for patients and 

healthy people. 

 

Aim :-  The aim of this study was to measure and compare the serum levels of calcium in normal 

individuals and in diabetic patients. 

Key Words :- Calcium, Diabetes mellitus, Antioxidants 

 

Introduction 

 Diabetes is a group of metabolic disorders 

characterized by high blood sugar levels (1), which 

result from defects in the ability of the body to 

produce or use insulin, a condition determined 

primarily by high blood sugar, which is the 

metabolic disorder of carbohydrates, it is usually 

characterized by insufficient insulin secretion or 

use through excessive amounts of sugar in the 

blood and urine and symptoms of high blood sugar 

include frequent urination and increased thirst and 

increased hunger (2) .This increase in the percentage 

of blood glucose is due to interaction between 

genetic and environmental factors (3) "The disease 

can develop in a lifetime, but type 1 diabetes 

usually affects children and young people, and 

people with insulin need it every day" to control 

glucose levels in their blood. Without insulin, 

people with Type 1 diabetes will not be able to 

survive. Type 2 diabetes is the most common type 

", which accounts for about 90% of all cases of 

diabetes (4-6) .In type 2 diabetes. Blood sugar is 

increased due to insufficient insulin production and 

the inability of the body to fully respond to insulin 

(insulin resistance) This type of sugar is more 



Journal of Bioscience and Applied Research , 2018, Vol.4, issue 2, P.159-168   pISSN: 2356-9174, eISSN: 2356-9182   160 
 

common in adults "but there are increasing 

infections of the disease seen in children, 

adolescents and younger adults" because of high 

levels of obesity, physical inactivity and 

malnutrition, the high levels of glucose in the blood 

constantly cause damage to blood vessels which 

affecting the heart, eyes, kidneys and nerves is 

considered as as one of the main causes of 

cardiovascular disease, blindness and kidney 

failure(7). If left untreated diabetes can cause many 

complications (8).  

The condition of hyperglycemia and convulsions 

loss of consciousness and inflammation, the 

complications of chronic micro vascular diseases 

are nephropathy, neuropathy, retinopathy and 

diabetic foot diabetes is also associated with 

increased rates of cancer and physical disability (9-

11) and depression (12) . These serious complications 

are on the run as a result of an increase in the 

oxidative stress of the living cell, which leads to 

increase in the biological processes producing the 

oxidizing compounds consumed for the biological 

compounds of the defense, which are the 

antioxidants of trace elements. It was noted that 

there is a relationship between diabetes and trace 

elements according to several research studies (13) 

In many cases a change in the metabolism of these 

minerals has occurred (14-17). The mechanisms 

proposed to enhance insulin function through trace 

elements activate insulin receptor sites (18) acting as 

adjuvants or components of enzyme systems that 

participate in glucose metabolism (19) and increase 

the sensitivity of insulin also act as an antioxidant 

to prevent oxidation of tissues (20) The most 

prominent feature of the metabolic process in 

diabetes is the abnormal concentration of blood 

glucose level (21). The function of calcium is based 

on metabolism where calcium is a non-enzymatic 

antioxidant that Strengthening the body's defensive 

devices which eliminate the free radicals 

concentrated, where about 99% of the calcium in 

the bones and teeth and the remaining 1% is in the 

blood, the cells of the body perform important 

metabolic functions, Calcium ion contributes to 

diabetes by regulating the secretion of insulin from 

the B-Cells in the Lan-cherhans pancreatic islands 

in almost any cell type, "regulating the amount of 

calcium in cells is crucial to the normal functioning 

of many cellular processes, including metabolism, 

excretion, and signal stimulation through its pivotal 

role in activating the complex calcium-calmolin 

protein(22), Calcium ion, is an essential 

intermediary within beta cells that play an 

important role in the secretion of insulin-

stimulating glucose (23,24,25). And directly affects the 

secretion of insulin stimulating glucose (26)(27)(28) . 

 
 
 
 
 
Material   and  Methods 

 

Research samples 

 

 This study included 50 samples of diabetics, with 
their own data recorded according to a 
questionnaire that included age, hereditary and 
social status. The duration of infection was 
determined for the majority of patients from the 
onset of diabetes symptoms. 
 

Criteria for patient selection 

Individuals aged between (4-75) years who were of 

both sexes were selected for this study and were 

divided into two groups, control  group A, and 

patients with diabetes for more than two years 

Group B, patients were selected on the basis of a 

number of variables such as age groups, social 

status and heredity. 

  

                                                        A-Age 

groups: -  

were divided into three age groups Patients 

1- The first category of age (4-20) years of both 

sexes and their concentration of ca was 

measured.     

_ The second category of age (21-50) years. 2 

_ The third category of age (51-75) years. 3 

B- Social status     

            1 - patients affected by the social situation 

number 28 

            2 - Laytharon patients with social status 

number 22 

C - Genetics   hereditary: is intended to study the 

condition of people with a family history of 

diabetes and patients were divided into two 

groups 

1 - Patients with a family history (+) and their 

number 26 
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2 - Patients who do not have a family history( -) 

and their number 24 

 

Collect blood samples 

Blood samples were collected from the brachial 

vein by pulling out 5 cm 3 and placed in a 

sterilized plastic tube free of anticoagulant for the 

purpose of obtaining serum. Serum was obtained 

using the centrifuge. The process is performed at 

3000 cycles / minute. kit by using the(UV-1100 

spectrophoto meter), a wavelength of 570nm and 

C. 20μl of the sample and oa temperature of 37

20μl of standard were taken . And adjust the 

instrument to zero with distilled water, Mix and 

incubate for 5min.at room temperature 37 ° c, 

Read the absorbsans of the samples and standard, 

against the blank the color is stable for at least 40 

min. 

This method has been used for its privacy, 

reliability and simplicity. 

 

statistical analysis 

The statistical analysis program was used to 

evaluate the statistical groups for the ANOVA 

TEST ,test in a significantly less significant 

difference to determine the effect of the moral 

factors and to determine the existence of 

significant differences using the LSD for the 

moral level (p <.o5). 

 

Result ; 

Table (1) refer to the significant difference between level of Ca in blood serum at different age 

groups.   

The small letter refer to significant difference between them at level p˂(0.05). The value represent 

mean ± SE 

 

 

Table (2) refer to the significant difference level  of Ca in blood serum between diabetes patient and 

healthy groups. 

 

The small letter refer to significant difference between them at level p˂(0.05). The value represent 

mean ± SE . 

 

Rates of proportion of Ca in serum with error standard Age groups            
b1.05 ± 0.18  4-20 years 
a1.23± 0.09  21-50 years 
b0.17±0.03   51- 75 years 

  Rates of proportion of Ca in serum with error 

standard                 

 Groups 

 b1.38±0.11  Groups of patients with diabetes 

a1.46±0.55        A healthy 
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Table (3) refer to the significant difference level  of Ca and k in blood serum between social and 

without social cases effects  groups. 

 

 

 

 

 

 

The small letter refer to significant difference between them at level p˂(0.05). The value represent 

mean ± SE 

 

 

Table (4) refer to the significant difference level  of Ca and k in blood serum between patient have 

case history  and patient have not case history  effects  groups. 

 

 

 

 

 

The small letter refer to significant difference between them at level p˂(0.05). The value represent 

mean ± SE 

   Rates of proportion of Ca in serum with error 

standard                 

  Groups 

b0.75 ±0.24    Group of patients affected by social 

situation 

 a1.04±0.12   Group of patients do not affected 

by social situation 

  Rates of proportion of Ca in serum with error 

standard                

  Groups 

 a0.81±0.11 Patients with family history 

(+)               

 b0.50±0.19    Patients do not have 

 family history ( - ) 
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Discussion 

  People with Type 1 diabetes develop an autoimmune 

response, the body's immune system attacks insulin-

producing beta cells in the pancreas, as a result, the 

body produces very little insulin, the causes of this 

destructive process remain poorly understood, but a 

combination of factors such as genetic susceptibility 

environmental stimuli, social conditions and some 

dietary factors (3 ) . 

The underlying causes of type 2 diabetes are not 

fully understood. "But there is a strong 

relationship with overweight, obesity and age, as 

well as race, family history, Malnutrition, physical 

inactivity, smoking, former history of  

hyperglycemia and the relationship between high 

consumption of sugar-sweetened drinks and the 

risk of developing type 2 diabetes (28-30) . And not 

to eat enough fruits, vegetables, whole grains, and 

dietary fibers rich in calcium, that the increase in 

diabetes type2 is due to aging and economic 

development and increase consumption of foods 

that cause obesity (31), where the results of the 

current study that the rate of total calcium 

concentration in µg / 100 ml for blood samples of 

patients with diabetes N = 50 and for three 

different age groups and for both (1.38 ± 0.11b)  

µg / 100 ml were less than the total calcium level 

in the healthy group serum (N = 30) for the same 

age groups with concentrations of (1.46 ± 0.55a)μg 

3.00 2.00 1.00 

Ca 

1.25 

1.00 

0.75 

0.50 

0.25 

0.00 

Mean of 

values 
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/ 100 ml. This leads to a decrease in calcium levels 

due to their state of stress   (32,8)  . 

The differences were significant in the level of p <0.05 

between diabetic and healthy patients. Several studies 

and studis were conducted that evaluated the 

concentration of calcium in the blood and its 

relationship to many diseases.  

This study found that calcium concentration decreases 

with age in case of healthy and sick people compared to 

middle-aged and children. This decrease was observed 

in both sexes. The results of the current study for 

children under 20 years of age showed significant 

differences, as no evidence was found in this age group 

only because they have a genetic defect that is inherited 

stay with many studies(32-34),as the results of the current 

study showed that the statistical analysis of the age 

group (21-50) year which indicate significant differences 

(p <0.05) due to several factors including smoking, fear 

and depression, as smokers are less committed with 

recommended self-care compared to nonsmokers. 

Smokers also tend to have erroneous and incorrect 

behaviors, including lack of physical activity and high-fat 

diets, including fruits and vegetables, and some 

medications (35-37),.The results of the present study 

showed significant differences in the age group (51-75) 

years due to physical inactivity and lack of exercise, 

which lead to physiological dysfunction in glucose 

absorption, decrease in clotathione and accumulation of 

leonic acid( 39,40 ), which leads to diabetes (41-43 ) . The 

results of the study showed that there were significant 

differences in people who had a hereditary diabetes 

(0.81 ± 0.11a)µg/100ml than other patients (0.50 ± 

0.19b)µg/100ml and p <0.05). This is due to genetic 

defect in the genome(44,45-1  ) . The results of the present 

study also showed significant differences in the social 

conditions by (p <0.05) due to exposure to tension and 

depression. Where the body secretes some hormones, 

such as adrenaline and cortisone, which works to raise 

the level of glucose in the blood in healthy people the 

body is a defensive plan to fight high blood sugar and 

thus maintain the rates of sugar fixed(46-47)     . 

Conclusion 

  One of the most serious consequences of 

diabetes is the increasing of glucose blood 

level, resulting in a significant decrease in the 

concentration of the calcium element and this 

cycle to increase the speed of the formation of 

oxidizing factors free radicals and peroxides 

and the entry of the pancreas cell in the case 

of a serious oxidative stress due to the 

disorder of both calcium and activity of 

calcium , thus the disruption of the oxidative 

cycle of the reduction of plutonium, which 

leads to the exposure of tissues and organs to 

the attack of oxidizing factors and thus the 

possibility of defect and fragility in the bones 

and teeth in patients with diabetes, low blood 

calcium level in diabetic patients causes an 

imbalance in glucose transfer across the cell 

membrane and secretion of insulin from the 

pancreas. 
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Abstract in Arabic Language 

قياس تركيز بعض العناصر النزره الكالسيوم في مصل دم مرضى السكري في 

 العراق  –محافظة ميسان 

 فرح جبل جبر 

 جامعة ميسان  –كلية الصيدلة  –كيمياء حياتية  قسم

  منهجية البحث :. 

عينة  50أجريت هذه الدراسة لقياس تركيز بعض العناصر النزرة الكالسيوم  واشتملت الدراسة على 

سنة من معتادي مركز أمراض الغدد الصماء في محافظة ميسان , تم  75-4تتراوح أعمارهم من 

( 50-21  (( سنة والفئة الثانية من عمر  20-4تقسيم المرضى الى ثلاث فئات عمرية من عمر )

(سنة من كلا الجنسين وتم تشخيص حالات السكري من قبل 75-51سنة والفئة الثالثة من عمر ) 

المجموعة  هذهالاخصائين من خلال التحاليل المختبرية وبالتالي تحديد نمط الإصابة لدى جميع أفراد 

عينة  30, وتحديد مدة الإصابة لغالبية المرضى من بداية ظهور أعراض السكري بالمقارنة مع 

مأخوذة من الأفراد الاصحاء كمجموعة سيطرة  من كلا الجنسين وبأعمار مختلفة وتم قياس تركيز 

 الكالسيوم  للمرضى والأصحاء.
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 النتائج

مل لعينات دم  100/  بالميكروغراممعدل تركيز الكالسيوم الكلي  أن نتائج الدراسة  أظهرت

 ) عمرية مختلفة و لكلا الجنسين بلغت ولثلاث فئات(  عينية 50) المصابين  بمرض السكري
b0.11 ±1.38 ) مل ,هي اقل من معدل الكالسيوم الكلي في مصل دم  100/ مايكرو غرام

 تركيزهاللفئات العمرية ذاتها و التي تراوحت  )عينة  30)مجموعة الاصحاء

(a0.55±1.46)مل وقد كانت الفروقات المعنوية بمستوى100/ مايكرو غرام (‹0.05p ب ) ين

كما أظهرت الدراسة وجود فروقات بين الأشخاص اللذين لديهم  مرضى السكري و الاصحاء

( بلمقارنة مع  a0.81±0.11  (اذ اظهر تركيز الكالسيوم  تاريخ عائلي للمرض )الوراثة(

( كما اظهر  b0.50±0.19)  الأشخاص اللذين ليس لديهم تاريخ عائلي اذ اظهر تركيز الكالسيوم

(    b0.75 ±0.24انخفاض بالنسبة للأشخاص اللذين لديهم ظروف اجتماعية )تركيز الكالسيوم 

 ( .0.1±1.04) وف اجتماعيةمقارنة مع مرضى ليس لديهم ظر


