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Estimation of blood minerals in people
overusing sugar and in diabetic groups 

Estimación de minerales en sangre en personas que abusan del azúcar y en grupos de diabéticos 

Background: Diabetes type 2 (DM-2) is one of the most 

prevalent forms of the disease, afflicting nearly 90% of 

the diabetic population in the USA, that is growing gradu- 

ally without certain and perceptible symptoms. The cur- 

rent study mainly attempts to estimate some blood min- 

erals in people eating too much sugar and in diabetic 

groups when compared with control groups (healthy 

people). Methods: The present study was conducted over 

the course of 19th November to 19th December 2019 in 

teaching Azadi Hospital and Technical College / Kirkuk. 

Sixty blood samples were taken from individuals between 

ages of 20-to 50 years, which were collected from groups 

that eat too much sugar, the diabetic group, and the 

control group based on the history, clinical examination, 

and questionnaire form. 3 mL of fasting venous blood 

samples without a tourniquet were drawn from each 

person eating too much sugar group, the diabetic group, 

and the control group. Serum glucose, calcium, and 

magnesium were determined by the enzymatic method 

by using a spectrophotometer. Results: The results of the 

study demonstrated an increase in fasting blood sugar 

concentration (104.14mg/dl) in the eating too much sug- 

ars group and (197mg/dL) in the diabetic group compared 

to the control group (p 0.05) Conclusion: The study 

indicates that there is a substantially low level of serum 

magnesium and calcium in people consuming too much 

sugars group and diabetic group which may be an essen- 

tial factor in the early initiation of the disease in prone and 

vulnerable people. 

Keywords: Diabetes, blood sugar, blood samples, blood 

minerals. 

Antecedentes: la diabetes tipo 2 (DM-2) es una de las 

formas más prevalentes de la enfermedad y afecta a casi 

el 90 % de la población diabética en los EE. UU., la cual va 

creciendo paulatinamente sin síntomas ciertos y percepti- 

bles. El estudio actual intenta principalmente estimar al- 

gunos minerales en la sangre en personas que consumen 

demasiada azúcar y en grupos de diabéticos en compara- 

ción con grupos de control (personas sanas). Métodos: El 

presente estudio se llevó a cabo entre el 19 de noviembre 

y el 19 de diciembre de 2019 en el Hospital y Colegio Téc- 

nico Azadi / Kirkuk. Sesenta muestras de sangre se toma- 

ron en personas de edades comprendidas entre 20 a 50 

años y se recolectaron de grupos que comen demasiada 

azúcar, el grupo diabético y el grupo de control según la 

historia, el examen clínico y el formulario del cuestionario. 

Se extrajeron 3 mL de muestras de sangre venosa en ayu- 

nas sin torniquete de cada grupo que comía demasiada 

azúcar, el grupo de diabéticos y el grupo de control. La 

glucosa sérica, el calcio y el magnesio se determinaron 

por el método enzimático utilizando un espectrofotóme- 

tro. Resultados: Los resultados del estudio demostraron 

un aumento en la concentración de azúcar en sangre en 

ayunas (104,14 mg/dL) en el grupo que comía dema- 

siados azúcares y (197 mg/dl) en el grupo diabético en 

comparación con el grupo control (p<0,05) Conclusión: El 

estudio indica que existe un nivel sustancialmente bajo de 

magnesio y calcio séricos en el grupo que consume dema- 

siados azúcares y en el grupo diabético, lo que puede ser 

un factor esencial en el inicio temprano de la enfermedad 

en personas propensas y vulnerables. 

Palabras Clave: Kirkuk, glucemia, muestras de sangre, 

enseñanza Hospital Azadi 
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iabetes Mellitus is a chronic metabolic 
disorder characterized by hyperglycemia 
and sweet urine. Minerals and trace ele-

ments are micronutrients that are essential to the human 
body but present only in traceable amounts. Nonetheless, 
they exhibit well-defined biochemical functions. Deficien-
cies in these micronutrients are related to widespread hu-
man health problems. Metals are naturally occurring inor-
ganic elements, which are present in very small amounts 
in the living tissues but are important for the vital process 
of life1. There is mounting evidence that diabetes alters 
the metabolism of a variety of elements. The symptoms 
of frequent urination, increased appetite, and increased 
thirst are caused by an increase in blood sugar levels. Dia-
betic ketoacidosis and nonketotic hyperosmolar coma can 
occur if diabetes is left untreated. Long-term issues can 
lead to renal stroke, heart disease, foot ulcers, kidney fail-
ure, and eventually, vision impairment if not treated2-4.

Type 2 diabetes, obesity, heart disease, and poor dental 
health due to tooth decay are all linked to sugar consump-
tion5. In many cases, an alteration in the metabolism of 
these minerals was demonstrated6. Some trace elements 
have been found to enhance insulin activity like zinc, 
magnesium, calcium, vanadium, molybdenum, manga-
nese, and selenium7. The activation of insulin receptor 
sites is one of the proposed mechanisms of trace element 
enhancement of insulin activity8. Providing cofactors or 
components to enzyme systems included in glucose me-
tabolism9. Insulin sensitivity is increased, and antioxidants 
reduce tissue lipid peroxidation (LPO)10. In instances of 
oxidative stress, LPO is characterized as oxidative damage 
that directly damages lipoproteins, cellular membranes, 
and other molecules that contain lipids (OD). The imbal-
ance between reactive oxygen species (ROS) and antioxi-
dant levels is referred to as oxidative stress11. The most 
prominent feature of diabetes metabolism is an abnormal-
ly high concentration of blood glucose12. People consume 
way too much sugar in the form of candy, soft drinks, and 
hidden sugar in our food13. Several minerals have been 
discovered to aid diabetics, either by assisting in the man-
agement of risk factors or by having a favorable effect on 
glucose metabolism. Chromium, magnesium, vanadium, 
and calcium are among the most important minerals to 
supplement14. The most abundant macro element in the 
human body is calcium. In the bones and teeth, calcium 
and phosphorus combine to generate calcium phosphate. 
Calcium is necessary for nerve and muscle function, and 
it also plays a role in blood coagulation (as factor IV) and 
numerous enzymatic functions. Calcium supplementation 
is critical in the treatment of osteoporosis, a disease that 
can affect diabetes patients, particularly as they get older. 
Diabetes mellitus is one of the disorders that increase the 
risk of developing osteoporosis15. Magnesium is a cofactor 

for several carbohydrate-metabolizing enzymes. It’s critical 
for insulin efficacy. Magnesium also plays an important 
role in insulin signaling modulation, the phosphorylation 
of insulin receptor kinase, insulin’s post-receptor activity, 
and insulin-mediated cellular glucose absorption16. Insulin 
resistance, glucose intolerance, dyslipidemia, and diabetes 
complications have all been linked to it lack. Because of 
its wide-ranging impact on diabetic management, the link 
between diabetes and hypomagnesemia is strong1. 

Diabetes UK have claimed that ‘home-monitoring is criti-
cal in regard to diabetes education for self-management’ 
and NICE have proposed it needs to be taught as a part of 
integrated self-care17,18. On the other hand, Kocot et ak.19 
state that the evidence regarding the efficiency of testing 
is insufficient and that consensus recommendations aren’t 
proper in that regard.

Thus, the main aim of the study was to evaluate the con-
centrations of serum calcium and magnesium in people 
who eat too much sugar and diabetics compared with the 
control group.

Subject and Patients
Teaching Azadi Hospital and Technical College in Kirkuk 
performed descriptive cross-sectional research from 
November 19th to December 19th, 2019. Out of 60 
samples, those aged 20 to 50 years were collected and 
divided into diabetic patients (14 females and 6 males), 
consuming too much sugar group (12 females and 
8 males), and control group (12 females and 8 males). 
The samples were chosen based on the patient’s medical 
history, and physical examination. All volunteers (control 
group) were healthy, with no history of systemic disorders 
and a healthy diet, with no symptoms. The health of those 
who consume too much sugar was normal, however their 
diet was unhealthy. In each group, three millimeters of 
fasting venous blood was collected without the use of a 
tourniquet. A serum tube was used to measure fasting 
blood sugar, calcium, and magnesium.

Statistical analysis
The results were presented as means ± standard devia-
tion (mean ± SD) values. The student t-test was used to 
compare mean values between groups. A P value of (p

0.05) was considered indicative of a statistically signifi-
cant difference. Moreover, Pearson Correlation is utilized 
to demonstrate the correlation between diabetic patients 
and Serum magnesium levels.
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here are four main hormones that are primarily 
responsible for creating those feel-good emo-
tions and sensations. They moderate our feel-

ings of well-being and are influenced by our stress lev-
els, self-care, and lifestyle choices. The main happiness 
chemicals in the body are: Endorphins which primarily 
helps one deal with stress and reduce feelings of pain; 
Serotonin which is a mood stabilizer – wellbeing, happi-
ness; Dopamine is a  Pleasure – Motivational role in brain’s 
reward system;  and related to Oxytocin bonding – Love 
and trust.

Although sugar activates the brain’s “feel-good hor-
mone,” it has certain detrimental consequences for hu-
mans, particularly when consumed in excess, which out-
weighs the benefits to health. Obesity and vitamin D defi-
ciency have previously been linked to the development of 
insulin resistance17. 

Table 1. Comparison of Diabetic group, consuming too 
much sugar group and Control group based on mean ± SD. 
Deviation of glucose levels, calcium, and magnesium level.

Parameters
Diabetic 
group

Mean ±SD

Consuming 
too much 

sugar group 
Mean ±SD

Control group
Mean ±SD

S. Glucose (mg/dL) 197±43* 104±6.84* 92.35±6.36

S. Calcium(mmol/L) 7.135±0.7* 7.31±0.8* 8.91±0.428

S. Magnesium(mmol/L) 1.2±0.48 1.23±0.192 2.24±0.356

The current study revealed an increase in fasting blood 
sugar concentration (104.14mg/dL) in the eating too 
much sugar group (197mg/dL) and in the diabetic group 
compared with the control group (p 0.05) (Table 1). 
Similar findings were observed by Marwa et al.18 and Ko-
cot et al.19. For instance, Marwa’s study demonstrated 
a correlation among calcium, vitD, and magnesium (r 
=0.2365,0.4467) in turn, and inversely correlated with 
phosphorus (r=0.4467), despite the fact that there wasn’t 
any different in the mean of phosphorus, calcium, and 
magnesium between 2 groups (blood glucose>180mg/dl 
and blood glucose<180 mg/dl)P-value <0.05. Regarding 
Kocot’s study, in diabetic patients, a weakly negative corre-
lation has been discovered between total Cholesterol and 
plasma magnesium and also between plasma magnesium 
and triglycerides. Positive correlations have been revealed 
between glycosylated hemoglobin and plasma calcium.

In addition, a significant decrease in blood calcium con-
centration (7.31 mmol/L) in the group who ate too much 
sugar group and (7.135 mmol/l) in the diabetic group 
when compared to the control group was observed (Table 
1). Thus, an inverse relationship between calcium levels in 

the blood and diabetic patients was observed. These data 
are in concordance with those of Sun et al.20, who dem-
onstrated that serum Ca2 was significantly and positively 
correlated with glucose and insulin resistance in non-DM 
subjects after adjustment for 25-OH vitamin D and PTH.

Also, there was a non-significant decrease in serum mag-
nesium level (1.23 mmol/L) in the eating too much sugar 
group and (1.2 mmol/L) and in diabetic group compared 
to the control group. The serum levels of magnesium 
are inversely proportional related in diabetic patients. 
This finding agree with the previous study done by Asha 
and Hiren21, who clarified that there was a significant re-
duction of the serum magnesium concentration in type 
2 diabetes mellitus. Low magnesium levels may be pre-
sumed also to lead to the reduction of protective enzymes 
against oxidative stress22-25.

Table 2. Pearson Correlation between diabetic patients and 
Serum magnesium level

N Pearson Correlation P value

diabetic patients Magnesium 60 0.192 0.461

P value < 0.05, considered as statistically significant.
P value < 0.001, considered as highly significant.

Table 2 shows the negative correlation between diabetic 
patients and serum magnesium level, which is statically 
not significant.

 

o sum up, the prevailing study tried to analyze 
and estimate some blood minerals in people 
overconsuming sugar and in diabetic groups 

when compared with control groups (healthy people). To 
that end, Sixty blood samples were obtained from peo-
ple between aged 20 to 50, which were gathered from 
groups that consume too much sugar, the diabetic group, 
and the control group based on the history, clinical ex-
amination, and questionnaire form. Serum glucose, cal-
cium, and magnesium were calculated by the enzymatic 
method utilizing a spectrophotometer. 

The study outcomes indicate a rise in fasting blood sugar 
concentration (104.14mg/dl) in the group overconsuming 
sugars and (197mg/dL) in the diabetic group in compari-
son to the control group (p 0.05). It can be concluded that 
there is a significantly low level of serum magnesium and 
calcium in individuals eating too much sugars group and 
diabetic group which could be a influential element in the 
early initiation of the illness in susceptible individuals.

R
es

u
lt

s 
an

d
 D

is
cu

ss
io

n

C
o

n
cl

u
si

o
n

s



359

Revista Latinoamericana de Hipertensión. Vol. 17 - Nº 5, 2022www.revhipertension.com  ISSN 2610-7996   

1. Anbreen A, Muhammad Y, Muhammad Z, Hafiz B, Ameer F, Zafar I, 
Kafeel A, Sajjad A, Abrar H. Comparative Study on Calcium, Mag-
nesium and Cobalt in Diabetic and non-Diabetic Patients (males) in 
Punjab, Pakistan. African Journal of Biotechnology 2012 ;11: 7259. 

2. Abbas MT, Ali AJ, Hamdan AA. Diabetes Mellitus. (a review). Kerbala 
Journal of Pharmaceutical Sciences. 2018;15.

3. Guyton, Arthur C.; John E. Hall. Textbook of Medical Physiology.

Philadelphia: Elsevier.2006. 855–6.

4. Kitab chi, AE, Umpierrez GE, Miles JM, Fisher, JN. Hyperglycemic crises 
in adult patients with diabetes. Diabetes Care.2009;32(7):1335–43.

5. Murray RK, Granner D, Mayes P, Rodwell V. ‘Harper’s Biochemistry 
“(25 the International Edition) USA: Appleton and Lange; 2000.

6. Nerlich AG, Sauer U, Kolm-Litty V, Wagner E, Koch M, Schleicher ED. 
“Expression of glutamine: fructose-6- phosphate aminotransferase in 
human tissues”: evidence for high variability and distinct regulation in 
diabetes. 1998;47:170-178. PubMed

7. Candilish DJ. “Minerals”. J. A. Coll. Nutr. 2000; 17:286-310.

8. Vincent JB. Quest for the molecular mechanisms of chromium action 
and its relationship to diabetes. Nutr. Rev. 2000;58:67–72

9. Waltr Monika K, Zimmermann Michael B, Spinas Giatgen A, Hurrell 
Richard F. “Low plasma magnesium in type 2 diabetes”. Swiss Med 
Wkly. 2003;133:289-92.m. Coll. Nutr. 2000;17:286- 310.

10. Kruse-Jarres JD, Rukguaer M. Trace Elements in Diabetes Mellitus. Pe-
culiarities and Clinical Validity of determinations of red blood cells. J 
Trace Elem. Med. Biol. 2000;14:21-27.1

11. Abbas MT, Al-Tuma RR, Mohammed MJ, Wadi MA. The evaluation of 
oxidant and antioxidant system in Kerbala patients with benign pros-
tatic hyperplasia before and after the operation. Journal of Interna-
tional Pharmaceutical Research. 2019;46:95-9

12. Rai V, Iyer U, Mani I, Int. J. Diab. Dev. Countries.1997:17 

13. Sarhat ER, Abid IM, Kamel NA, Sarhat TR, Kasim Sakran Abass. Chang-
es of serum Interleukin and Chemerin levels in patients with Polycystic 
Ovary syndrome. Journal Of Advanced Pharmacy Education and Re-
search. 2021;11(4):11-14.

14. Bishwajit G, Seydou I. Hypomagnesaemia and Type 2 Diabetes Mel-
litus. Austin Journal of Nutrition and Food Sciences 2014; 2:1-2. 

15. Song YM, Sheu WHH, Lee WJ. Acute biochemical variations induced 
by calcium citrate and calcium carbonate in Type2 diabetic patients. 
Impaired calcium absorption in Type 2 diabetic patients with prolonged 
gastric emptying time. J. Diabetes Complications, 15, 97, 2001.

16. Barbagallo M, Dominguez LJ. Magnesium metabolism in type2 dia-
betes mellitus, metabolic syndrome and insulin resistance. ArchBio-
chemBiophys 2007; 458: 40-47[PMID: 16808892 DOI: 10.1016/j.
abb.2006.05.007]

17. Kabadi SM, Liu L, Auchincloss AH, Zakeri IF. Multivariate path analysis 
of serum 25-hydroxyvitamin D concentration, inflammation, and risk 
of type 2 diabetes mellitus. Dis. Mark. 2013, 35, 187–193. [CrossRef] 
[PubMed

18. Marwa AT, Amar M. Department of Clinical Chemistry, Faculty of 
Medical Laboratory Science, AL-Neelain University, Sudan Department 
of Biochemistry and Molecular Biology, Faculty of Science and Tech-

nology, AL-Neelain University, Evaluation of Calcium, Phosphorus and 
Magnesium Level Among Vitamin D Deficient Diabetes Mellitus Pa-
tients in Khartoum State,2015.

19. Kocot DL, Sztanke M, Wiśniewska MN, Dąbrowski A, Andrzejewski A, 
Wallner G, et al. Plasma magnesium and calcium concentrations and 
selected biochemical parameters in patients with type 2 diabetes mel-
litus. Curr Issues Pharm Med Sci 2012; 25(2):126-129.

20. Sun G, Vasdev S, Martin GR, et al. Altered calcium homeostasis is cor-
related with abnormalities of fasting serum glucose, insulin resistance, 
and beta-cell function in the Newfoundland population. Diabetes 
2005; 54:3336–9.

21. Asha S, Hiren S. Study of Serum Magnesium and HbA1C in Diabetic 
Patients along with Changes in their Lipid Profiles. Indian Journal of 
Clinical Practice 2013; 23: 718 

22. Nasri H. Lipids in association with serum magnesium in diabetes mel-
litus patients. Acta Angiol. 2006;124:149.

23. Orellana IS, Villota BV, Palacios CJ, Altamirano IZ, Paredes MG, Cres-
po DO, Yaucan GQ, Altamirano JA, Carrasco AM, Vela VR, Villacreses 
GO. Infección por bacterias multirresistentes en pacientes con trauma 
cráneo encefálico del servicio de terapia intensiva del hospital Luis Ver-
naza, Ecuador. Archivos Venezolanos de Farmacología y Terapéutica. 
2020;39(6):721-7.

24. Ramos-Narváez AD, Coral-Bolaños JA, Villota-López KL, Cabrera-Gó-
mez CC, Herrera-Santacruz JP, Ivera-Porras D. Salud laboral en admi-
nistrativos de Educación Superior: Relación entre bienestar psicológico 
y satisfacción laboral. Archivos Venezolanos de Farmacología y Tera-
péutica. 2020;39(2):237-50.

25. Chacín M, Carrillo S, Rodríguez JE, Salazar J, Rojas J, Añez R, Angarita 
L, Chaparro Y, Martínez M, Anderson H, Reyna N. Obesidad Infantil: 
Un problema de pequeños que se está volviendo grande. Revista Lati-
noamericana de Hipertensión. 2019;14(5):616-23.

References




