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Abstract

Introduction: The incidence of diabetes mellitus is increasing rapidly with interference in electrolytes sodium (Na®), potassium (K*) and
chloride (CI). The prevalence of diabetes mellitus is rapidly rising all over the globe at an alarming rate. Objective: Study of serum electrolyte
levels in type 2 Diabetes Mellitus. Material and methods: Total of 100 subjects were included in the study, out of which two groups were
formed; 50 type 2 diabetes mellitus patients and 50 controls. Centrifuged serum was analyzed for estimation of Na*, K* and CI" level by the
Accustar auto analyzer. Results: In type 2 diabetes mellitus serum Na* level was observed significantly decreased while CI” and K* levels were
increased. Both the electrolytes (Na® CI") differ significantly in diabetes and control group. Conclusion: Electrolyte metabolism is disturbed in
type 2 diabetes mellitus and proper glycemic control and evaluation of electrolyte levels can reduce the fatalities associated with electrolyte

derangement in type 2 diabetes mellitus.
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Introduction

Diabetes mellitus is a metabolic disorder characterized by chronic
hyperglycemia due to derangement in carbohydrate, fat and protein
metabolism that are associated with absolute or relative
deficiencies in insulin secretion, insulin action or both!*. Diabetes
is an iceburg disease. The prevalence of diabetes for all age groups
worldwide was estimated to be 2.8% in 2000 with 171 million
people affected and is expected to rise to 366 million (4.4%) in
2030, Sodium, Potassium, Calcium and Chloride are some of the
major macro minerals present in body taking part in intermediatory
metabolism and enzyme activities’®). Disturbances in serum
electrolyte levels are found to be associated with Diabetes
Mellitus!!. Electrolytes plays an important role in many processes
like acid base balance, controlling body fluids, blood clotting,
muscle contractions. The disturbed electrolyte distribution may
affect the course of diabetes and its management®.

Material and Methods

The study was carried out at Dr. S. C. Govt. Medical College,
Vishnupuri, Nanded. A total of 50 clinically diagnosed subjects
and 50 controls were studied. An informed consent was taken from
all studied subjects. 5 ml of venous blood collected from
antecubital vein from each of the subjects. The whole blood
samples were allowed to clot and for serum separation blood
samples were centrifuged. This centrifuged serum was analyzed for
estimation of Na*, K* and CI" level by the Accustar auto analyzer.

Statistical Analysis

Data were represented as mean + SD values. Student’s t-test was
performed to find out differences between diabetic and control
groups. The P value <0.05 was considered to be significant.

Results
Table 1: Comparison of different parameters between type 2 DM and control group
Parameters Type 2 DM (n=50) mean + SD | Control groups (n=50) mean + SD p-Value
Serum Na* (mmol /L) 107.82 +12.45 144.44 +6.80 <0.0001
Serum K* ( mmol /L) 6.36 + 0.58 442 +0.71 <0.0001
Serum CI” (mmol /L) 122.38 +15.52 100.48 +5.05 <0.0001

Discussion

Electrolyte imbalance occurs in diabetes patients from insulin
deficiency, hyperglycemia and hyperketonemia'®. Hyperglycemia
in diabetes causes shifting of water from intracellular space to
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extracellular space diluting the extracellular Na* leading to lower
serum Na' level!”). Alteration in rennin angiotensin system in
diabetes leads to change in serum sodium concentration®.
Physiologically Na* is reabsorbed in proximal tubule of kidney and
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excessive urination due to hyperglycemia is known to be the
mechanical cause of decreased Na* concentration!”),

Diabetes associated hyperkalemia has multiple causes such as
reduced glomerular filtration, redistribution of potassium from
intracellular to extracellular compartment and alterations in the
Na’/K* ATPase that maintained the transmembrane gradients of
sodium and potassium. The incidence of hyperkalemia is higher in
diabetic patients than in the general population™**!, Nevertheless,
the most common causal factor of chronic hyperkalemia in
diabetics is the reduced tubular secretion of K* due to the
syndrome of hyporeninemic hypoaldosteronism™?.

The serum CI” value in the diabetic group was significantly
increased compared to control group. Diabetic ketoacidosis may be
responsible for elevated chloride level in type 2 diabetes patient.
Keto-acids reduce blood pH disturbing acid base balance and leads
to elevation of chloride. Similar findings was observed in a
previous published study*!,

Conclusion

The present study showed reduced Na* and elevated K* and CI
levels more significantly in patients having type 2 diabetes
mellitus.

Therefore early detection of diabetic complication by proper
evaluation of serum electrolyte levels along with good glycemic
control reduces the fatalities resulting from electrolyte imbalance.
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