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Abstract

Background: A multi-factorial illness, diabetes mellitus has a significant impact on many bodily functions. Due
to the direct impact of hyperglycemia on these electrolytes in diabetic patients, electrolyte imbalance is a
significant issue. Material and Methods: It was a prospective study carried out at the Rama Medical College
Hospital and Research Centre in Mandhana, Kanpur, in the biochemistry department. In this study, 50 patients
with known diabetes and 50 healthy controls were both participants. Patients with known cases of diabetes
mellitus, ranging in age from 35 to 60, were included in this study. Results: With a p value of 0.01, the mean
FBS level in type 2 diabetics (156.52 + 29.26mg/dl) was substantially greater than that in healthy controls
(92.21+14.65mg/dl). Similar to this, type 2 diabetics' serum potassium levels (4.27+ 1.72mmol/L) were
considerably higher than those of the healthy control group (4.08 +1.25mmol/L) (p=0.01). Additionally, a p
value of 0.05 was used to determine statistical significance for the mean difference in serum chloride levels
between type 2 diabetic patients (108.73+ 12.24) and healthy controls (105.54+ 11.2). On the other hand, type 2
diabetics' mean blood sodium levels, which have a p value of 0.001, are considerably lower than healthy
controls' (141.21 £16.32mmol/L) (138.28 +15.25mmol/L). Conclusion: The effects of diabetes mellitus on key
cellular processes and events are quite diverse. Electrolyte imbalance is a serious issue for diabetes individuals
because it affects how cells are distributed throughout cellular compartments.
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INTRODUCTION

The impact of diabetes mellitus to worldwide public health is significant and growing. Chronic hyperglycemia,
caused by faulty insulin action, secretion, or both, characterises it.[! People with diabetes are more likely to
develop chronic complications, which can have an effect on numerous organ systems and cause the bulk of
morbidity and mortality related to the condition.[?l It is a significant contributor to retinopathy, cardiovascular
harm, and renal failure. Patients are more likely to experience a variety of consequences as the disease worsens,
including metabolic imbalances, blood vessel ageing, effects on electrolyte concentration, and offsets in
electrolyte proportion.®! The maintenance of the acid-base balance, membrane potential, blood coagulation,
muscular contraction, nerve conduction, and fluid regulation are all crucial functions that electrolytes support.
Its imbalances are now one of the main factors affecting human health. Potassium, magnesium, phosphate, and
sulphate are the main electrolytes found in intracellular fluid, whereas sodium, chloride, and bicarbonate are
found in extracellular fluid.®! The main functions of sodium include the control of acid-base balance,
preservation of osmotic equilibrium, and uniform distribution and conservation of bodily fluids. The main
functions of potassium include maintaining the acid-base balance, regulating heart function, and acting as a co-
factor for the enzyme pyruvate kinase. Chloride aids in maintaining blood volume, acid-base balance, and fluid
balance both within and outside of cells. The management of diabetes may be impacted by the altered
electrolyte distribution.[®! Electrolytes and blood glucose have a complicated relationship that depends on a
variety of other variables, including age and underlying medical disorders.[”8l In addition, diabetic nephropathy,
a consequence of diabetes marked by reduced renal function, can result in an electrolyte imbalance because high
blood sugar affects the nephrons, affecting how well they absorb and reabsorb electrolytes. Numerous studies
have demonstrated the link between electrolyte levels and diabetes.[ The purpose of this study was to explore
electrolyte abnormalities in type 2 diabetic patients as well as the relationship between fasting plasma glucose
and electrolytes.
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METHODOLOGY

It was a prospective study carried out at the Rama Medical College Hospital and Research Centre in Mandhana,
Kanpur, in the biochemistry department. In this study, 50 patients with known diabetes and 50 healthy controls
were both participants. Patients with known cases of diabetes mellitus, ranging in age from 35 to 60, were
included in this study. The study excluded patients who had metabolic syndrome, thyroid dysfunction, diabetes
complications, and other co-morbid conditions. Individuals in the control group were generally healthy, had
normal glycemic control, and had no co-morbid conditions. There were two groups of patients. Type 2 diabetes
mellitus cases that are known exist are in Group A. Individuals in Group B are generally in good health.

Sample Collection & Clinical Analysis: Each person had a total of 5 ml of venous blood collected from them
under aseptic conditions using a disposable syringe. All individuals had fasted for at least 10 to 12 hours. The
determination of plasma glucose level required about 2 ml of blood, which was dispersed in a tube containing
sodium fluoride anticoagulant. The remaining blood was drawn into a gel tube to extract serum for the
measurement of electrolytes. NuLyte Smart Electrolyte Analyzer was used to perform ion selective electrode-
based serum analysis for Na+, K+, and CI. Human glucose liquicolor was used to quantify plasma glucose using
the glucose oxidase-peroxidase method, and the Erba Autoanalyzer EM200 was used to detect the concentration
spectrophotometrically.!%11 A P value of 0.05 or lower was regarded as statistically significant for all data that
were gathered and examined in SPSS 20.0.

RESULTS

In total, 100 subjects were included in the study, 50 of whom were healthy volunteers (the control group) and 50
of whom were type 2 diabetic patients. The average age of the population under study was 48.25 + 12.23 years,
while the average age of type 2 diabetics and healthy controls was 45.12 +11.23 years. With a p value of 0.01,
the mean FBS level in type 2 diabetics (156.52 + 29.26mg/dl) was substantially greater than that in healthy
controls (92.21+14.65mg/dl). Similar to this, type 2 diabetics' serum potassium levels (4.27+ 1.72mmol/L) were
considerably higher than those of the healthy control group (4.08 £1.25mmol/L) (p=0.01). Additionally, a p
value of 0.05 was used to determine statistical significance for the mean difference in serum chloride levels
between type 2 diabetic patients (108.73+ 12.24) and healthy controls (105.54+ 11.2). On the other hand, type 2
diabetics' mean blood sodium levels, which have a p value of 0.001, are considerably lower than healthy
controls' (141.21 £16.32mmol/L) (138.28 £15.25mmol/L).

Table 1: Age and Concentration of Electrolytes in Study Population with p-Value.

Variables Group A (Mean+SD) Group B (Mean+SD) P value
Age in years 48.25+12.23 45.12 £11.23 0.25
FBS (mg/dl) 156.52 + 29.26 92.21 £ 14.65 0.01
Sodium (mmol/L) 138.28 + 15.25 141.21 +16.32 0.01
Potassium (mmol/L) 427+1.72 4.08+1.25 0.01
Chloride (mmol/L) 108.73 +12.24 10554+ 11.2 0.01

The Pearson correlation test was used to determine the relationship between fasting plasma glucose and sodium,
potassium, and chloride in type 2 diabetes patients. Fasting plasma glucose and sodium were found to have a
negative correlation coefficient (r) that was statistically significant (p = 0.01, r = -0.35). On the other hand, a
positive association between potassium and FPG was discovered and was likewise statistically significant at
(p=0.01, r=0.34). The association between FPG and chloride was likewise positive and statistically significant
(p=0.01, r=0.38).

DISCUSSION

Serum electrolytes and glucose interact in a variety of ways. Electrolyte abnormalities are occurring more
frequently in people with diabetes mellitus. Numerous electrolytes are affected by hyperglycemia, which causes
anomalies in them.[* As a result of the migration of water out of the cells and subsequent dilution of serum
sodium levels, hyperglycemia increases serum osmolality. Due to osmotic dieresis, uncontrolled diabetes
mellitus can also cause hypovolemic hyponatremia.l**l The osmotic dieresis process results in the loss of both
water and solutes. The interaction between water and solutes is strongly correlated with variations in serum
osmolarity and serum sodium concentration.[**! Another potential occurrence in people with diabetes mellitus is
hypernatremia. Due to the osmotic diuretic impact of glycosuria, it results in hypotonic fluid loss in urine.[*6]
Moving potassium from extracellular to intracellular space results in hypokalemia, which can happen after
taking insulin, treating hypertonicity, or being stimulated by the 2 adrenergic receptor. When there is an insulin
deficit, hypertonicity, or renal impairment, potassium may move from the intracellular to extracellular space,
resulting in hyperkalemia.[*”-*8! In our investigation, we discovered a statistically significant difference between
the diabetic and control groups in terms of hyponatremia in individuals with type 2 diabetes mellitus. However,
type 2 diabetic patients had significantly higher serum levels of potassium and chloride than healthy controls. In
2016, Ogunleye, et al. conducted a study. In comparison to non-diabetic patients, his investigation revealed that
diabetic patients had lower amounts of sodium, potassium, chloride, calcium, magnesium, phosphorus, and
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sulphur. Due to decreased absorption and/or increased excretion of these electrolytes in urine, there may be a
loss of these electrolytes, which can cause deficiency or marginal states of elements in diabetes patients.[%2 In
their investigation, Dasgupta et al. discovered that hypomagnesemia was linked to poor glycemic control and an
increased incidence of diabetic foot and retinopathy.[?] Diabetes patients were more likely to have hyperkalemia
and higher levels of chloride, according to research by Datchinamoorthi et al.??l When compared to other
research, our investigation provided a slightly different picture of the electrolyte status in diabetes patients,
revealing a multi-factorial and variable scenario for electrolyte abnormalities in diabetic patients.

CONCLUSION

After the research was complete, we came to the conclusion that type 2 diabetics have lower plasma sodium

levels and higher plasma chloride and potassium levels. These abnormal electrolyte distributions are linked to

hyperglycemia, which is linked to the pathogenesis of diabetes mellitus. Therefore, type 2 diabetes therapy must
include an electrolyte profile test to track changes in electrolyte levels in order to lower the patient's risk of
developing problems like neuropathy, nephropathy, and retinopathy.
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