University of Mosul

College of Pharmacy

Magnesium Effects on Glycemic Control and
Lipid Profile in Diabetic Patients

Doaa Khalid Ibrahim
M. Sc. Thesis

In pharmacy

Supervised By
Assistant Professor

Dr. Zeina A. Munem A. Majeed Al-Thanoon

2021 A.D 1443 A.H



Summary

Diabetes mellitus is an endocrine disease with chronic hyperglycemia,
it is related to abnormalities in insulin secretion or action with irregularities
in metabolism of carbohydrate, protein and lipid. Some trace elements have
received extensive attention for their expected effect in improving insulin
sensitivity and preventing cardiovascular complications of diabetes mellitus
and magnesium is one of these elements.

Magnesium (Mg) has an essential role in many biological functions
including control of glucose status. Mg deficiency in diabetic patients may
contribute to insulin resistance through impairment of the ATP- dependent
reactions. In addition, Mg has an effect in controlling serum lipid
concentration by acting as a controller of the HMG-Co A reductase and by
activation of Linoleoyl-CoA desaturase and other enzymes regulating
metabolic processes of lipid.

The aim of this study is to evaluate the effects of magnesium
supplements on the glycemic control and lipid homeostasis in type II
diabetes mellitus by measurement of fasting serum glucose, HbAlc %, lipid
profile and renal function tests. Furthermore, this study involves
measurement of simple measures including body mass index (BMI), systolic
and diastolic blood pressure.

A randomized clinical study was conducted at Al- Salam Hospital,
Mosul city, Iraq from October 2020 to March 2021. 45 type II diabetes
mellitus patients (27 males, 18 females) received a tablet of 250 mg

magnesium oxide once daily for two months duration as an intervention



group and equal number with matched gender distribution of type II diabetic
patients who do not use any supplement or placebo as a control group.
Participants of both groups have an age range of 25-75 years old
(54.63+ 10).

A Questioner was filled by each subject enrolled in the study. The
subjects provide the important basic information, take simple measures
(weight, height, BMI, systolic and diastolic blood pressure) then fasting
blood sample was taken, and the following biochemical tests were done
(fasting serum glucose (FSG), glycated hemoglobin (HbA1c¢%), serum total
cholesterol (TC), serum HDL-Cholesterol, serum triglyceride, serum LDL-
Cholesterol, serum VLDL-Cholesterol). Also, some renal function tests were
done (serum urea, serum creatinine and creatinine clearance). After two
months these measurements are repeated for all participants to observe the
change in variables through the study period.

The results of study reveal that magnesium supplements taken for
period of two months result in a significant reduction in HbA1c% about
0.9% (p < 0.05) While in control group HbAlc % is increased during the
period of study.

A significant decrease in FSG was observed in the intervention group
after Mg supplementation as comparing to FSG level before Mg
supplementation (170.59mg/dl) versus (147.26 mg/dl) (p < 0.05). While
there is a comparable significant increase in FSG in control group without
Mg supplementation before and after treatment (121.28mg/dl) and
(134.03mg/dl) respectively.

Lipid profile shows diversity in results with a significant reduction in

serum triglyceride and VLDL-Cholesterol level in intervention group after
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two months of magnesium supplement. A non-significant reduction is found
in Total cholesterol and LDL-cholesterol.

HDL-cholesterol level is not affected by magnesium intake with no
change in its serum level in both groups of the study.

Renal function tests (serum urea) show a significant change in
intervention group after taking magnesium supplements when compared
with their results in the control group while serum creatinine and creatinine
clearance change similarly in both the control and intervention group.
Insignificant change in Body mass index (BMI), Systolic and Diastolic
blood pressure was observed in both the intervention and the control group
after two months of study.

In conclusion, Magnesium supplementation results in a significant
improvement in glycemic control parameters (FSG and HbA1c¢%) in type 2
diabetic patients, and has a variable effect on lipid profile with significant
change in serum triglyceride and VLDL-cholesterol level. While a non-
significant reduction in TC and LDL level, and no changes in HDL-

cholesterol level was observed between the studied groups.
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