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Background: Diabetes mellitus (DM) is usually referred as diabetes. It is a group of metabolic disorders in which there are high blood sugar
levels over a long period. The main symptoms of high blood sugar are frequent urination, increased thirst, and increased hunger. Subjects
and Methods: This cases control study was conducted in the Department of biochemistry in a medical college. This case control study had
two groups. Each group contains 30 populations. The duration of study was over a period of six month. Results: In our study 60 total number
populations were included. Total populations were divided in two group one in study group and another one control group. In the study group
male were dominant followed by female. Conclusion: This study concludes that, the prevalence of Type Il diabetes mellitus is increasing day
by day and is associated with a very high mortality rate, reduced quality of life and high costs of treatment, despite intensive insulin
treatment.HbAlc can be used as early detector of diabetic complications and hypoglycemia in addition to glycemic control. Electrolyte
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develop high blood sugar levels.[ZIFor prevention, it is
important to maintain a healthy diet, regular physical
exercise, a normal body weight, and avoiding use of
tobacco. Type 1 DM must be treated with insulin
injections.”) Type 2 DM may be cured with medications.
Gestational diabetes generally resolves after the birth of the
baby. Glycosylated hemoglobin (HbAlc) is the most vital
target of glycemic control. For HbAlc, the desirable value
is below 7.00. It indicates the average blood glucose during
the past three months which is essential to ensure the
optimal care of diabetic patients. It has been revealed by
researches that one percent reduction in the value ofHbAlc
reduced the risk of micro vascular complications by40
percent. Electrolytes are present in the human body.
Electrolytes play an important role in controlling fluid
levels, acid-base balance (pH), nerve conduction, and blood
clotting and muscle contraction. Potassium, sodium and
calcium are all responsible for proper electrolyte balance.
Kidney failure, dehydration, fever, and vomiting can lead to
electrolyte imbalance and further can create complications
in diabetes and other endocrine disorders. The osmotic
effect of glucose caused decrease in circulating blood
volume and fluid shift from the intracellular spaces causing
cellular dehydration.*®IThe present study aims to identify
the relationship of serum electrolytes with fasting blood

Introduction

Diabetes mellitus (DM) is usually referred as diabetes. It is
a group of metabolic disorders in which there are high
blood sugar levels over a long period. The main symptoms
of high blood sugar are frequent urination, increased thirst,
and increased hunger.*?IDiabetes can cause many
problems,if left untreated.) It can caused diabetic
ketoacidosis, hyperosmolar hyperglycemic state, or death.[!
it can create some serious prolonged complications also
such as cardiovascular disease, stroke, chronic kidney
disease, foot ulcers, and damage to the eyes.[?l The reason
behind diabetes is due to either the pancreas not producing
enough insulin or the cells of the body not responding
properly to the insulin produced. There are mainly three
types of diabetes mellitus.[J Type 1 DM results from the
pancreas's failure to produce enough insulin. Previously, it
was referred to as "insulin-dependent diabetes mellitus"
(IDDM). Type 2 DM starts with insulin resistance, in which
cells fail to respond to insulin properly. It was previously
referred to as "non-insulin-dependent diabetes mellitus"
(NIDDM) or "adult-onset diabetes". It is mainly caused due
to the excessive body weight and not enough exercise.
Gestational diabetes is the third type of DM. it arises when
pregnant women without a previous history of diabetes
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glucose levels in diabetic subjects.
Subjects and Methods

Study Area
This cases control study was conducted in the Department
of biochemistry in........... medical college.

Study Population
This case control study had two groups. Each group
contains 30 populations.

Study Duration
The duration of study was over a period of six month.

Data Collection

30 study group with type 1l DM with hypoglycemia (blood
glucose level <70 mg/dl) who attended theoutpatient clinic
of the Medicine Department and 30 age, sex matched
healthy controls. All patients with known history of type Il
DM within the age group of 35-70 years included in the
study. Information about subject's age, sex, lifestyle, family
history of diabetes and other chronic diseases/disorders
were written in pre-design format. HobAlc assay was done
by immunoassay method, fasting blood glucose by
GOD/POD method, Sodium by Sodium Calib. Set Barcode
Levels, Potassium by Potassium Calib. Set Barcode Levels
and Magnesium by Xylidyl Blue colorimetric method - all
measured by Randoxautoanalyzeron the same day of
collection.

Sample Collection

3mL blood sample was collected from each subject.
Fasting,bloodsample in sterile fluoride bulb for FBS,plain
bulb for sodium, potassium, magnesium and in EDTA bulb
for HbAlc under all the aseptic conditions with consent of
the patient. Blood Sample was allowed to stand for clotting
for 25 to 30 minutes. Serum was separated by centrifuging
blood at 3000rpm for 10 mins.

Inclusion Criteria

All patient with known history of type Il DM, age group
between 35-70 years blood glucose level <70 mg/dl and
diabetic patients, those whogave the consent for the study
were included in the study.

Exclusion Criteria

Patient with major illness like liver disease, renal failure,
cardiovascular disease, which can directly or indirectly
affect the result, previous or current treatment with drugs
known to interfere with glucose and lipid metabolism were
excluded from the study.

Data Analysis
Data were analyzed by using Microsoft excel.

Results

In our study 60 total number populations were included.

Total populations were divided in two group one in study
group and another one control group. In the study group
male were dominant followed by female.We found that in
this study 16 cases belonged to 51-60 age group followed
by other age group whereas; in the control group 15 cases
were found from 51-60 age groups. Study of electrolyte
profile levels in hypoglycemic diabetic mellituswere
showing in table number 3.

Table 1: Distribution of Cases According To Gender.

No of Involvement of | Involvement of Involvement of
cases leftovary (%) | rightovary (%) | both ovaries (%)
100 32 (%) 28(%) 40(%)
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Chart 1: Distribution of Cases According To Gender

Table 2: Distribution of Cases According To Age

Age Study Group Control Group
35-40 4 3

41-50 2 5

51-60 16 15

61-70 8 7

Total 30 30
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35-40 41-50 51-60 61-70 TOTAL

Chart 2: Distribution of Cases According To Age

Table 3: Comparision Study of Electrolyte Profile Levels in
Hypoglycemic Diabetic Mellitus& Healthy Population

Parameters | Study Group Control group P value
(30) (30)
Mean | SD Mean SD 0.0001
HbAlc 6.94 0.47 5.39 0.23 0.0001
FBS 61.43 2.84 0.52 36.27 0.0001
Magnes 1.06 0.25 0.04 0.16 0.0001
ium
Na+ 128.26 | 2.46 0.44 3.15 0.0001
K+ 6.09 4.03 0.04 0.07 0.0001
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Discussion

This study evaluated the risk factors of hypoglycemia in
Type Il Diabetic Subjects. The findings of the study showed
that HbAlc was significantly higher in the cases in
comparison to controls (p<0.0001). Elevated HbAlc
considered as a very high risk for diabetic patients and leads
to severe complications. Whereas improvedglycemic
control can reduce the risk of various complications in
diabetic subjects.[6] Diabetes Complications and Control
Trial (DCCT) stated that HbAlc is the best standard of
glycemic control and HbAlc value <7.0% is the level of
significance for reducing diabetic
complications.[Previously Khaw et al conducted a study
and showed that by reducing the level of glycated
hemoglobin (HbAlc) by 0.2% could lower the mortality
rate by 10%.®In non-diabetic individuals, HoAlc reflects
average blood glucose concentration over the course of the
RBC lifespan. HbAlc is the most widely used biomarker
for long-term glycemic status.™

The present study found a significant lower sodium values
in the cases (p<0.0001). the reason could be due to the
hyperglycemia increases serum osmolality which leads to
movement of water out of the cells and subsequently in a
reduction of serum sodium levels [Na+] by dilution.
Furthermore, in diabetic ketoacidosis ketone bodies (b-
hydroxybutyrate and acetoacetate) obligate urinary
electrolyte losses and aggravate therenal sodium
wasting.**"Drug-induced ~ hyponatremia  due  to
hypoglycemic agents or other medications (e.g., diuretics,
amitriptyline) should be considered in every diabetic patient
with low [Na+].[*2%kthis study also observed a significant
higher level of potassium (p<0.0001). The main cause of
Hyperkalemia might be due to redistribution of potassium
from the intracellular to the extracellular compartment. It
reduced glomerular filtration of K+ due to acute kidney
injury and chronic kidney disease;several drugs that
interfere with K+ excretion are related with hyperkalemia.
Healthy diabetic diet is often rich in K+ and low in sodium
contributing to the occurrence of hyperkalemia in
susceptible individuals.[*4 15 161

Our study found that there are significant lower serum
magnesium levelsin the cases in comparison to controls.
Similar results were found in the study of Nadler et al.[']
Results also revealed thatprolonged use and the improper
dosing of insulin leads to hypoglycemia in the type Il
diabetic patients.

Conclusion

This study suggested that, the prevalence of Type Il
diabetes mellitus is increasing day by dayand is associated
with a very high mortality rate, reduced quality of life and
high costs of treatment, despite intensive insulin
treatment.HbAlc can be used as early detector of diabetic

complications and hypoglycemia in addition to glycemic
control. Electrolyte profile and magnesium level estimation
will allow the identification of patientswith diabetic
complications at very early course of the disease. Risk
factor modification, HbAlc, magnesium levels and
electrolyte profile monitoring and combined therapies are
the current integrated approaches to manage the diabetic

complications like electrolyte imbalance,
hypomagnesaemia,  nephropathy in  patients  with
hypoglycemic Type Il diabetes
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