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ABSTRACT

In the present case control study, fasting blood glucose, serum urea and serum creatinine levels were measured
in 50 diagnosed cases of type-2 DM patients and 50 age and sex matched healthy controls of North Indian Agra
population. The fasting blood glucose level, serum urea and serum creatinine were significantly (p<0.001) increased
with the increasing duration of diabetes. Our findings have shown that the renal function tests including serum urea and
serum creatinine levels could be used for assessment of renal impairment in diabetic patients. The measurement of these
tests would be a beneficial effect on renal complications and may be progression of diabetic nephropathy. Good

glycemic control is also required in diabetic patients with increasing duration to prevent the renal dysfunction.
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Introduction

Diabetes Mellitus is chronic metabolic
disorder that can lead to various vascular
complications like cardiovascular, renal,
neurological, and retinal complication”'4. Diabetes
mellitus associated with dyslipidemia, hypertension
and visceral adiposity, which collectively increase
risk of developing chronic kidney disease'8. To
increase prevalence, progression and
complications of chronic kidney disease is due to
a progressively aging, population, duration of
diabetes and presence of hypertension’?. About one
third of type 2 diabetics will eventually have
progressive deterioration of renal function’2.
Diabetic nephropathy is a public health concern of
increasing proportions. It has become the most
common single cause of end-stage renal disease
all over the world®. In diabetes, the cell unable to
receive glucose and most of it is accumulated in
the blood which can lead to heart disease and
damage to the nerves and kidneys®. When blood
sugar is increased, it induces stress on kidneys
and damage to the blood vessels, leading to kidney
disease. The kidneys excrete metabolic waste
products and regulate the serum concentration of

a variety of substances. At the stage of renal
disease, these substances often become
abnormal and the extent of the abnormality depends
on the severity of the disease. Serum creatinine
and urea concentrations change inversely with
changes in GFR so these are useful to detect the
degree of renal dysfunction3. Urea & creatinine are
useful parameters for functioning of the kidney.
Changes in serum creatinine concentrations more
reliably reflect changes in GFR than serum urea
concentrations®. Several studies reported the
relationship between blood glucose, serum
creatinine and serum urea levels in type 2 diabetic
patients. However, few studies have provided
information on the relation between fasting blood
glucose, serum urea and serum creatinine levels
with duration of diabetes in type 2 diabetic patients.
Therefore, the aim of this study was to assess the
relationship between fasting blood glucose, serum
urea and serum creatinine levels and duration of
diabetes in type 2 diabetic patients of North Indian
Agra population.

Material and Methods

The study was carried out in the Department
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TABLE -1: Demographic data of healthy controls and diabetic patients

Parameter Healthy controls(n=50) Diabetic patients(n=50)
Male Female n=30 n=20 n=28 n=22

Rural Urban n=15 n=35 n=10 n=40

Age (30-65 years) 48+9.0 53+9.3

Weight (kg) 64+ 9.5 62 +8.8

Height (cm) 165.9 £ 10.6 163.8 £ 9.9

BMI (kg/m? 23+0.9 25+3.2
Duration of diabetes(years) - (0-20years) 5.8 + 3.7

Values are presented as Mean+SD.

of Biochemistry, Sarojani Naidu Medical College
and Hospital, Agra (U.P) during January 2012 to
August 2012. Total 100 subjects were selected and
divided into two groups. Group | included 50
diagnosed cases with Type-2 DM and 50 age and
sex matched healthy controls. They were recruited
for the study after taking their due written consent.
The diagnosis of Type-2 DM was according to the
WHO definition: those having fasting plasma
glucose >7.0 mmol/l (126 mg/dl) or taking anti-
diabetic medications. The subjects were in the age
group of 35 to 65 years both male and female.

Blood samples were drawn in NaF and Plain
tubes from the antecubital vein in the morning after
an overnight fast. Serum was separated from blood

by centrifugation at 3000 rpm for 10 minutes.
Fasting blood glucose, serum urea and serum
creatinine determined immediately. The study was
approved by the Institutional Ethical Committee of
Sarojani Naidu Medical College and Hospital, Agra,
U.P.

Fasting blood glucose was estimated by
GOD-POD enzymatic method by using
spectrophotometer (Systronics).

Glycosylated hemoglobin was measured by
the method of resin ion exchange method.

Estimation of serum urea was done by DAM
colorimetric method.

Serum creatinine was estimated by alkaline

TABLE-2 : Fasting blood glucose, serum urea and serum creatinine levels in healthy controls and

diabetic patients.

Healthy Diabetic p-value Significance
controls(n=50) patients(n=50) level
Fasting blood 80+7.0 154+ 67.4 p<0.001 HS
glucose(mg/dl)
Serum urea(mg /dl) 208+58 39.3+£7.9 P<0.001 HS
Serum creatinine 0.9 £0.2 1.2+03 p<0.01 MS
(mg /dI)

HS= highly significant, MS= moderately significant
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TABLE-3: Comparison of fasting blood glucose, serum urea and serum creatinine levels in healthy

control male and diabetic male patients.

Healthy Diabetic p-value Significance
control male level
male patients
(n=30) (n=28)
Fasting blood glucose 78 6.4 148+ 69.7 p<0.001 HS
(mg/ dI)
Serum urea(mg /dl) 30.8 +5.8 37.8+7.3 p<0.001 HS
Serum creatinine(mg /dl) 0.9 £0.2 1.1+£0.23 p<0.001 HS

HS= highly significant

picrate jaffe’s kinetic method.

Statistical analysis was performed with the
SPSS-16 software. All the values were expressed
as Mean £SD. Student “t” test was used to assess
statistical significance of the results. P value d’0.05
was used as a threshold of significance.

Result

The demographic characteristics of the
subjects under study are presented in (Table -1).
100 subjects were selected in the present study.
Out of 100 subjects, 50 volunteers (30 males and
20 females) were in healthy control group, in which
15 belonged to rural area and 35 belonged to urban
area. Other 50 subjects (28 males and 22 females)
were in diabetic group. Out of these, 40 subjects
belonged to urban area and only 10 subjects from

rural area. The mean age of control subjects was
48 + 9.0 years while in diabetic patients it was 53 £
9.3 years. The mean value of body mass index
(BMI) of diabetic patients (24 + 3.2 kg/m2) was
significantly higher as compared to that of control
subjects (23+ 0.9 kg/m?). Mean duration of diabetes
in the present study was 5.8 £ 3.7 years.

In healthy control group, mean fasting blood
glucose, serum urea and serum creatinine levels
were 79.9+ 7.0 mg/ dl (range 70-97 mg/ dl ), 29.8
5.8 mg/dl (range 22-39 mg/ dl ) and 0.9+0.2mg/dl
(range 0.69-1.3mg/dl) respectively. In diabetic
patients group, mean fasting blood glucose, serum
urea and serum creatinine were 154167.4 mg/ dl
(range 73-297 mg/ dl ), 39.29+8.2mg/dl (range
23.06-52 mg/ dl), 1.2+0.3 mg/dI (range 0.65-1.9mg/
dl) respectively. The levels of fasting blood glucose,

TABLE-4: Comparison of fasting blood glucose, serum urea and serum creatinine levels in healthy

controls and diabetic female patients.

Healthy Diabetic p-value Significance
control female level
female (n=20) patients(n=22)
Fasting blood 82 7.6 161 +65.7 p<0.001 HS
glucose(mg/ dl)
Serum urea(mg /dl) 28.3 5.6 41.25+9.2 P<0.001 NS
Serum creatinine 1.02 £0.2 1.1+0.3 p>0.05 NS
(mg /dI)

HS=highly significant, NS= non significant
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TABLE-5: Comparison of fasting blood glucose, serum urea and serum creatinine levels in male
and female diabetic patients

Diabetic Diabetic p-value Significance
male female level
patients patients
(n=23) (n=22)
Fasting blood 148+ 69.7 161 +65.7 p>0.05 NS
glucose(mg/ dI)
Serum urea 37.8 £7.3 41.25 £9.2 p>0.05 NS
(mg/ dl)
Serum creatinine 1.1+0.23 1.1+£0.3 p>0.05 NS
(mg/ dl')

NS= non significant

serum urea and serum creatinine were significantly
increased in diabetic patients as compared to
healthy control. (Table-2)

In 30 males of healthy control group fasting
blood glucose, serum urea and serum creatinine
were 78.316.4 mg/dl (range 70-95 mg/dl), 30.8+5.8
mg/dl (range 22-39 mg/dl) and 0.9+0.2 mg/dI (range
0.69-1.3mg/dl) respectively while in diabetic male
(n=23), the values for fasting blood glucose, serum
urea and serum creatinine were 148.4+69.7 mg/dl
(range 73-282.7 mg/dl), 37.8+7.3 mg/dl (range
27.16-48mg/dl) and 1.2+0.23 mg/dl (range 0.65-
1.71mg/dl) respectively. The levels of fasting blood
glucose, serum urea and serum creatinine were
significantly higher (p<0.001) in diabetic male
patients as compared to healthy control males.
(Table-3)

In 20 female individuals of healthy control
group fasting blood glucose, serum urea and
serum creatinine were 81.8+7.6 mg/dl (range70-
97 mg/dl), 28.3+5.6 mg/dl (range 22-38mg/dl) and
1.02+0.2 mg/dl (range 0.8-1.3mg/dl) respectively
while in diabetic female patients (n=17), the mean
values for fasting blood glucose, serum urea and
serum creatinine were 160.8£65.7mg/dl ( range
82.7-297 mg/dl), 41.25+9.2 mg/dl (range 23.06-
52mg/dl) and 1.1+£0.3 mg/dl (range 0.69-1.71mg/
dl) respectively. The levels of fasting blood glucose,
serum urea and serum creatinine were significantly
increased (p<0.001) in diabetic female patients as
compared to healthy control female while the level
of serum creatinine in diabetic female did not
change significantly.(Table-4)

In the present study it was found that there
was no significant change in fasting blood glucose,

serum urea and serum creatinine levels between
male diabetic patients and female diabetic patients.
(Table-5)

Fasting blood glucose, serum urea and
serum creatinine levels were significantly
increased with increasing duration of diabetes in
diabetic patients. In 0-1 years group; fasting blood
glucose and serum urea levels were significantly
increased respectively, 111.14 + 25.2 mg/dl (p<0.05)
and 39.28 + 7.4mg/dl (p<0.05) as compared to
healthy control while serum creatinine level did not
change significantly (p>0.05) in 0-1 years group. In
2-5 years group; fasting blood glucose, serum urea
and serum creatinine levels were significantly
increased respectively, 134.23+45.2 mg/dl
(p<0.001), 38.23 £ 8.2 mg/dl (p<0.001) and 1.07 £
0.24 mg/dl (p<0.05), as compared to healthy control.
In above 5 years of diabetic duration group; fasting
blood glucose, serum urea and serum creatinine
levels were significantly increased respectively,
186.8+ 81.2mg/dl (p<0.001), 41.59 + 8.9 mg/dI
(p<0.001) and 1.3 = 0.32 mg/dl (p<0.001), as
compared to healthy control. (Table-6)

Discussion

In the present study, we analyzed the fasting
blood glucose, serum urea and serum creatinine
level in type 2 diabetic patients in North Indian Agra
population. In our study we observed an increase
in levels of fasting blood glucose, serum urea and
serum creatinine in type 2 diabetic patients when
compared with healthy controls. In addition to
increased blood glucose level in type 2 diabetic
patients, serum urea and serum creatinine levels
also significantly increased in male and female
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TABLE-6: Fasting blood glucose, serum urea and serum creatinine levels in diabetic patients with

increasing duration of diabetes.

Control Duration of diabetes
Meanx SD
0-1yrs 2-5yrs >5 yrs
Meant SD Meant SD Mean* SD

Fasting blood 80+7.0 111+ 25.2* 134445 .2*** 187+81.2***
glucose(mg/ dI)

Serum urea 29.8 5.8 39.28+7.4* 38.23+ 8.2*** 41.59+ 8.9**
(mg /dI)

Serum creatinine 0.9 £0.2 1.05 £ 0.38 1.07 £ 0.24* 1.3 £ 0.32***
(mg /dI)

***n<0.001, *p<0.01,* p<0.05, p>0.05(NS: without star)

diabetics compared with their levels in healthy non-
diabetic male and female. There was no significant
difference in the serum creatinine level between
diabetic female compared to healthy control
females. It may be due to inadequate number of
female diabetic patients. We also found an increase
in fasting blood glucose, serum urea and serum
creatinine levels with increasing duration of
diabetes. There was a significant increase in levels
of fasting blood glucose, serum urea and serum
creatinine in diabetic patients as compared to
healthy controls®. The findings of this study were
close to our study'3. In addition, a worker reported
in their study on the blood glucose and creatinine
levels in male and female type 2 diabetic patients
and found that blood glucose and serum creatinine
concentrations were increased in type 2 diabetic
patients compared with non-diabetic male and
female controls'”. Experimental reports have shown
that increased serum creatinine and urea in diabetic
rats indicates progressive renal dysfunction’.
Increased serum creatinine and blood urea levels
in type 2 diabetic patients could be attributed to
reduce filtering capacity of the kidney thus leading
to accumulation of waste products'®. Impaired
function of the nephron in diabetic patients causes
high serum creatinine level®. Diabetes mellitus is
a slow progressive disease characterized by
hyperglycemia. Over time high blood sugar level
damage millions of nephron tiny filtering units in
with each kidney8. An increase in serum creatinine

and serum urea occurs when there is damage to
the kidney or the kidney is not functioning properly.
Increase in serum creatinine and serum urea levels
with the increase of fasting blood sugar levels clearly
indicate that the increased fasting blood sugar
levels cause renal dysfunction?. Good control of
fasting blood glucose level is absolute requirement
to prevent progressive renal impairmentd.
Creatinine is anhydrous form of creatine form in
muscles and enters blood, from where it is
eliminated by kidneys. If the kidneys are unable to
function normally, the serum creatinine increases
abnormally. Serum creatinine and urea are well
established markers for measurement of
Glomerular Filtration Rate (GFR)'6. Creatinine is a
perfect filtration marker and more sensitive index
of kidney function compared to blood urea level''.
Based on our data, it is possible that estimation of
serum urea, serum creatinine could be beneficial
for assessment of renal dysfunction in diabetic
patients.

In our study fasting blood glucose level,
serum urea and serum creatinine in diabetic
patients were significantly increased with
increasing duration of diabetes which showed that
increase in duration of diabetes was the risk factor
for the kidney damage progression. Serum urea
and serum creatinine are widely accepted to
assess the renal functions. Increase in duration
and poor glycemic control affects the renal functions
and lead to renal impairment in diabetic patients.
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