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Abstract: 
Objective: We aimed in this analysis to observe the rate of electrolyte disparity with the existence of magnesium, potassium, 
chloride and sodium intensities in cases with unbalanced diabetes. 

Study design: An expressive type of cross-sectional analysis.  
Place and Duration: This analysis was conducted in the Medicine Department of Bahawal Victoria Hospital, Bahawalpur 

for a period of one year from January 2018 to January 2019. 
Methodology: Number of 181 enrolled and OPD patients of unbalanced high blood sugar with the value of HbA1c above 

than a percentage of 7.0 % were sorted in this analysis and their list of more than one disease, serum electrolyte intensities, 
fasting and random blood glucose, demographics, medicine literature and microvascular complexities were stated.  

Results: Reduction in intensities of serum sodium and chloride were examined to be maximum definite according to statistics 
where the value of P was minimum than or equal as 0.05 whereas the level of magnesium and potassium presented indefinite 

values in the patients of unbalanced diabetes mellitus (DM). intensity of sodium for microalbumin was almost examined to 
refusing along raising of form of urine. 

Conclusion:  Disparity of electrolyte is usually existed in patients with un-balanced diabetes so serum electrolytes must be 
evaluated on daily bases in patients of type 2 diabetes mellitus (DM). For the observation of electrolytes, serum blood 

glucose could be processed. 
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INTRODUCTION: 

High blood sugar is recently the most usual disease 

that is not infectious directly from one person to 

another and globally viral. From the year 1980 to 2014 

the number of diabetic patients is increased from 108 
million to 422 million respectively. The universal 

occurrence of high blood sugar in grownups having 

age above 18 years is increased with the percentage of 

4.7 % to 8.5 % from the year 1980 to 2014 respectively 

[1]. Occurrence of high blood sugar is increasing 

frequently central and non-progressive countries. High 

blood sugar is a main influence of lower limb 

amputation, heart attacks, stroke, blindness and kidney 

failure [2.3]. 

 

An approximated number of 1.5 million mortalities 

were happened straightly because of high blood sugar 
and number of 2.2 million mortalities were caused due 

to hyperglycemia within the year 2012. 

Approximately ½ of mortalities were happened before 

the 70 years of age because of diabetes. The 7th 

associative influence of mortality in the year 2030 as 

an observation by WHO would be due to high blood 

sugar. In the world there are above than number of 425 

million diabetic people and almost number of 38.7 

million in Middle East and North Africa Zone would 

increase to 82 million by the year 2045. In Pakistan 

there were number of 7.5 million of high blood sugar 
patients by the year 2017 [4]. Electrolytes play a vital 

act in various body mechanism like it helps to balance 

acid base, maintain body fluid, nerve conduction, 

muscle contraction and membrane potential. 

Modifications in electrolytes homeostasis could direct 

physiologic diseases. Medicine used for diabetic 

patients presented to activate Na ± / K ± -ATPase 

activity by minimum sodium and potassium 

metabolism as an outcome and therefore pass across 

bio-membranes and in delayed monosaccharide 

approved through intestinal epithelia comes up. The 

hyperglycemia influence glucose caused osmotic 
diuresis with maximum loss of fluids of body and 

electrolytes in high blood sugar mellitus [5].  

The intensities of electrolytes in high blood sugar 

mellitus in various countries were evaluated through 

various analysis and presented the relativity among 

electrolytes and hyperglycemia [6]. Matching of 

glibenclamide and metformin and mixture of these 

both for the observation of the influence on electrolyte 

disparity was performed by Javaid A et al in an 

analysis of him and observed that minimum sodium 

and maximum potassium was found in all these 
patients with indefinite variation [7]. Minimal 

intensities of electrolytes that are phosphorus, 

magnesium, calcium, chloride, potassium and sodium 

were observed in an analysis by Yasmin et al [8]. This 

analysis was processed to check the electrolyte 

disparity in case of unbalanced DM in our number of 

people as this analysis was conducted in Pakistan 

because maximum of these analyses was carried out in 
western countries consisting of various genetics and 

race so as per our knowledge only two analyses with 

reference number 7 and 8 were carried out in Pakistan. 

 

METHODS: 

An expressive type of cross-sectional analysis. This 

analysis was conducted in the Medicine Department of 

Bahawal Victoria Hospital, Bahawalpur for a period of 

one year from January 2018 to January 2019. Number 

of 181 enrolled and OPD patients of unbalanced high 

blood sugar with the value of HbA1c above than a 

percentage of 7.0 % were sorted in this analysis and 
their list of more than one disease, serum electrolyte 

intensities, fasting and random blood glucose, 

demographics, medicine literature and microvascular 

complexities were stated. Value of samplings 

evaluated through WHO sample size evaluator by 

carrying on the confidence interval (CI) and margin of 

error equal to the percentage of 95.0 % and 5.5 % 

respectively and predicted the occurrence of 

electrolyte disparity as a percentage of 18.7 % in the 

earlier analysis [9].  

 
The patients with both sexes, having HbA1c of above 

than or equal to the percentage of 6.5 %, having type 

2 diabetes mellitus, having age above than or equal to 

30 years, diagnosed through various oral 

hypoglycemic representatives and insulin regiments 

for minimum one year and more that are observed on 

medical records and history were sorted out by non-

possibility of consecutive samples of wards and 

outpatient department [10]. Patients were entitled as 

un-balanced DM with HbA1c of above than or Equal 

to a percentage of 7.0 % [11]. The information was 

gathered on standardized written agreement form by 
post graduate trainees and house officers of Internal 

Medicine Department after getting the informed 

statements from the patients. The differences were 

consisting of medication history which were calcium 

channel antagonists, insulin, oral hypoglycemic 

representatives and beta blockers, fasting blood 

glucose, period of DM, Urine for microalbumin, 

intensities of electrolytes, MR number, gender, age, 

disease rate of patients, weight, height and 

demographics of patients. High blood sugar 

neuropathy was examined through 10 g of Semmes- 
Weinstein Monofilament. It was observed through the 

impression of pressure by processing the buckling 10 

g monofilament on selective areas of foot and asked 
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from the patient to answer in yes or no [12]. Fundus 

examination which was conducted by an 

ophthalmologist was used to treat the High blood 

sugar retinopathy. Patients regardless of score of 

retinopathy as proliferative high blood sugar 
retinopathy, non-proliferative high blood sugar 

retinopathy and macular edema were sorted live 

existence of high blood sugar retinopathy. High blood 

sugar nephropathy was observed through measuring 

the urine to evaluate the intensity of microalbumin, 

intensities of microalbumin above than 30 mg in a 

duration of 24 hours urinary protein collection were 

sorted to have high blood sugar nephropathy [13].  

 

The steroids, ACE inhibitors, renal tubular acidosis, 

connective tissue disorders, patients previously having 

diuretics, type 1 high blood sugar patients, 
handicapped, pregnant, disabled, Addison’s ailment, 

malabsorption syndrome, Cushing and Conn’s 

syndrome and hepatic failure or renal failure cases 

were not included in this analysis. This analysis was 

verified by Ethical Committee of Services Hospital, 

Lahore. The information of patients was studied 

through SPSS 20. The details of Age, BMI, intensities 

of electrolyte and Urine for microalbumin was shown 

as average by SD and median by Range values. Linear 

regression study was processed for the prediction of 

intensities of electrolytes by the help of fasting blood 

glucose, design was almost settled for BMI, Age and 

gender. Scatter plot graphs were shown to present the 

trend among fasting blood glucose and electrolytes. 

The Values of P was lower than or equal to 0.05 

suggested to be definite according to statistics. 

 

RESULTS: 

Number of 181 patients were included through the 

current analysis from which number of 91 were female 

and number of 90 were male with the percentage of 

50.3 % and 49.7 % respectively. 131 persons were 

having age group value of 46 years to 75 years with 

the percentage of 73.5 %. Group of more than one 

disease was stated and number of 20 patients were 

hypertensive with the percentage of 11.0 5 and 

Ischemic Artery Disease patients having hypertension 

were 10 with the percentage of 5.5 %. 16 patients have 
existence of retinopathy with the percentage of 8.8 % 

whereas number of 32 patients with the percentage of 

17.7 % had neuropathy. Medicine literature shown that 

21 patients with the percentage of 11.6 % were getting 

in the oral hypoglycemic representatives, 5 patients 

with the percentage of 2.8 % were calcium channel 

antagonists and number of 3 patients with the 

percentage of 1.7 % were on beta blockers. The 

information of quantitative parameters of analysis is 

presented in the following table number 01. 

 

Table No 01: Basic characteristics of all selected patients 

Characteristics Quantity Percentage 

Gender 
Male 90 49.70% 

Female 91 50.30% 

Age Groups 

30-45 Years 28 15.50% 

45-75 Years 133 73.50% 

> 75 Years 20 11% 

Co-morbidity 

None 151 83.40% 

Hypertension 20 11% 

Hypertension and ischemic heart disease 10 5.50% 

Retinopathy 
Present 16 8.80% 

Absent 165 91.20% 

Neuropathy 
Present 32 17.70% 

Absent 149 82.30% 

Oral Hypoglycemic Agents 
Yes 21 11.60% 

No 160 88.40% 

Calcium Channel Antagonists 
Yes 05 2.80% 

No 176 97.20% 

Beta Blockers 
Yes 03 1.70% 

No 178 98.30% 

Insulin 
Yes 24 13.30% 

No 157 86.70% 
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The outcomes presented that the average of age was 58.97 ± 12.75 years, the mean for the period of high blood sugar 

was 10.6 ± 7.3. Average of BMI was evaluated as 25.46 ± 5.61 kg per m2, and average of fasting blood glucose was 
179.6 ± 77.6. Averages of sodium, potassium, chloride and magnesium were 140.2 ± 6.1, 4.2 ± 0.53, 101.9 ± 5.9 and 

1.9 ± 0.33 respectively between the electrolytes.  

 

 
 

The regression model outcomes by beta coefficients and by 95.0 % CI, it was observed that fasting blood glucose 

differentiated opposingly by chloride and sodium whereas there was a positive inter-relevance among fasting blood 

glucose and serum potassium that a unit variation raise in fasting blood glucose places average of 0.02 decline in 

intensities of chloride and sodium and gives value of 0.01 unit raise in potassium through this analysis. There was no 

definite relativity observed with comorbidities consisting IHD and High blood pressure, medicine history, age and 
gender. The model r square for sodium, potassium and chloride with the percentages of 3.3 %, 2.6 % and 2.1 % 

respectively while magnesium has no definite influence of fasting blood glucose. More model was designed for BMI, 

age and gender to observe the influence of fasting blood glucose, the outcomes presented that serum sodium had 

instantly opposite influence on fasting blood glucose in the existence of BMI, gender and age whereas else electrolytes 

have indefinite influences on fasting blood glucose as shown in table number 03. 



IAJPS 2019, 06 (05), 10887-10893       Muhammad Tariq Zarkoon et al        ISSN 2349-7750 

 

w w w . i a j p s . c o m  
 

Page 10891 

 
 

 
 

DISCUSSION: 

Usually the electrolyte disparity is existed in patients 

with type 2 DM. The factor is mostly multifactorial but 

mostly outcomes through insulin shortage in high 

blood sugar ketoacidosis and hyperglycemia [14]. The 

current analysis presented definite decrease in 

intensities of serum chloride and sodium by raising 

fasting blood glucose and raise in intensities of serum 

potassium. Although, there was indefinite variation in 

intensities of serum magnesium. This reducing form of 
variation in intensities of serum sodium as fasting 

blood glucose raises mostly verified earlier 

analyzations like presented by an analysis processed in 

India by Parmar SK stated reduction in intensities of 

serum sodium and chloride as fasting blood glucose 

raised [15]. Osmotic diuresis is physiologically a good 

acknowledged factor of dysnatremia in high blood 

sugar patients. The intensities of serum sodium in 

patients with unbalanced high blood sugar changes in 

association with the equality among the 

hyperglycemia generated water displacement out of 

the cells that decreases sodium and the glucosuria 

generated osmotic diuresis which raises sodium. 

Raises in intensities of blood glucose extract water 

from cells of extracellular place directing towards 

hyponatremia [16]. Intensities of serum sodium almost 

presented opposite association with urine for 
intensities of microalbumin advising that like renal 

activity regrets intensities of serum sodium strive to 

reduce almost [17]. The startup of renal renin 

angiotensin system is accountable to progress the 

nephropathy of high blood sugar a main factor of last 

stage of renal ailment that is verified by Giacchetti et 

al [18]. The outcomes of analysis accomplished by Al 

Linear trend of fasting blood glucose is presented in Figure no 01. 
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Jameil N in Zone of Saudi Arabia were same as our 

analysis in which the hypochloremia was associated 

with hyponatremia [19]. Another association of 

analysis from zone of Saudi Arabia which shown 

indefinite variations in intensities of serum potassium 
in patients with even balanced and unbalanced 

intensities of blood glucose was same as number of 

people in our analysis where intensities of serum 

potassium were although not instantly moved with 

glycemic strictures [20]. However definite changes in 

intensities of serum potassium were presented in else 

analysis, a reducing form of intensities of serum 

potassium with increased fasting blood glucose were 

stated by Saito et al and Parmar SK et al [21]. Almost 

intensities of serum magnesium persisted normal in 

our analysis while reducing of intensities of serum 

magnesium as intensities of HbA1c raised which is 
stated by Arpaci D et al [22]. 

 

CONCLUSION: 

Current analysis presented the significance of 

evaluating serum electrolytes in patients with type 2 

high blood sugar mellitus. Electrolytes mostly 

potassium, sodium and chloride turn out to be most 

unbalanced instantly when fasting blood glucose 

increases. Almost increased fasting blood glucose 

deteriorates renal activity as presented by a raise in 

intensities of microalbumin in urine. Intensities of 
serum sodium changes opposingly by urine for 

microalbumin through our analysis. Thus, evaluating 

serum electrolytes in type 2 high blood sugar cases 

would be completed as part of regular patient care. 
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