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Abstract

Obijectives: Diabetes is a metabolic disease which hosts plethora of disease conditions. Among which is hypertension
is the key initiating the cascade of metabolic derangements. Blood pressure impairs the metabolic functions and even
leads to inviting high free radicals (reactive species). Alongside, increase in psyhchological stress occurs too
aggravating the situation which may be borne out of diabetic conditions or others environmental elements. Methods:
We collected blood samples from 100 diabetic patients and 50 controls. Serum levels of malondialdehyde and cortisol
were measured by ultraviolet spectrophotometry and enzyme-linked immunosorbent assay kit, respectively. Results:
We found serum total-antioxidant, malondialdehyde and cortisol levels of both the hypertensive and normotensive
diabetes patients significantly higher than their healthy counter parts. Conclusion: The present study showed that
increased serum levels of malondialdehyde and cortisol are strongly associated with diabetes but not with each other.
Therefore, we believe elevations of malondialdehyde and cortisol in serum level arise independently and they could

serve as biomarkers for diabetic patients.
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INTRODUCTION

Ever burgeoning cases of metabolic diseases
has threatened people lives and also put forth extremely
daunting situation to the medical field. Almost all the
adult not sparing the younger ages, having been
victimized by this perilous experience which has
triggered mass awareness among people, who are
vigorously opting green and clean life style
modifications as an endorsement. Despite this,
metabolic disease like diabetes mellitus (DM)
characterized by  hyperglycemia, hypertension,
deranged lipid profile and more seems not to retreat.
Basically, this metabolic disorder are borne out of
abnormal metabolism of macronutrients such as
carbohydrate, protein and fat [1-4]. Un-healthy high
calorie diet accompanied by sedentary life styles
engenders high blood pressure, hyperglycemia and
cholesterol which generates reactive oxygen species
(ROS), in other hand, depresses the activity of free

radical scavengers, which in turn cause damage to the
cells in many ways. Damage to the cells ultimately
results in secondary complications in diabetes mellitus.
Studies have shown various health issues like high
blood pressure, high blood sugar lever, low HDL and
high LDL [5-7]. In spite, of many years of research in
diabetes, it is still unknown, what is the genetic premise
for hypertension. For sure, there is intricate connection
of genes and environmental attributes [8-10].
Furthermore, it has been clearly grasped as of how
smoking, drinking, inactive life, obesity and ongoing
stress aggravate the cardiovascular complications [11-
15]. Among myriads of variables that can lead to high
blood pressure oxidative stress is invariably at the top
as it results in endothelial dysfunction. Similarly,
reactive oxygen species can be linked to hyperglycemia
as well. The rise in blood sugar level has been
speculated to be due to presence of anti-insulin
hormones like glucagon, epinephrine, glucocorticoids
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etc. or possibly due elevation of various cytokines such
as TNF-o and IL-1. Thus, one can anticipate that
ongoing day to day stress as well as un-hygienic life
style can increase the severity and accentuate the
prevalence of diabetes in the community. Thus this
study aims to study level of anti-oxidant, extent of
oxidative stress and psychological distress level and
their correlation with each other under normotensive
and hypertensive diabetic conditions.

MATERIALS AND METHOD

The present study was carried out in the
Departments of Biochemistry and in the Department of
Medicine, Rama Medical College, Hospital and
Research Center, Pilakhuwa, Hapur.

Sample Size

Total number of 100 patients of Diabetes of
either sex (age 30-75 years) were included in the study
from the OPD and IPD of RAMA Hospital. These were
divided into two groups on the basis of their
Systolic/Diastolic Blood pressure. 50 healthy subjects
were also included in the study from employee of
departments, friends and their relatives as control.
Serum levels of malondialdehyde and cortisol were
measured by ultraviolet spectrophotometry and
enzyme-linked immunosorbent assay Kkit, respectively.

RESULT AND OBSERVATION

Study Design: A case control study.

Duration of research: 01-10-2018 to 1-04-2019 (six
months)

Inclusion Criteria

All  pre-diagnosed ~ Normotensive  and
Hypertensive Diabetic patients will be included as per
the American Diabetes Association criteria(ADA, 2016)
77 and Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High Blood
Pressure(JNC 7th Edition) criteria[16]. Diabetic patients
in the age group 30-75 years (either sex).

Exclusion Criteria

Only hypertensive patients i.e. without
Diabetes, Gestational diabetic patients, Other chronic
complications related to DM, Secondary diseases like
thyroid dysfunction, Organ transplanted diabetic
patients, Other chronic illness like HIV, Cancer, TB
JAge: < 20 years &>75 years, Pregnant women.

STATISTICAL ANALYSIS

The observed data was tabulated, processed
and statistically analyzed via IBM SPSS Statistics
version 21

Table-1: Demographic profile of study group subjects (Mean + SD)

Parameters Healthy controls | Normotensive | Hypertensive
No. of samples 50 59 41
Male/Female ratio 43/7 31/28 21/20

Age 43.16+3.17 47.146.2* 52.15+7.0*
SBP (mmHg) 114.16+3.84 116.78+3.61* | 145.83+4.32*
DBP(mmHg) 74.84+4.92 76.32+3.16* | 93.0745.16*
Disease duration of Diabetes | - 6.78+3.3 7.24+4.0
(years)

Where, ** p<0.001: Statistically significant and * p>0.05: Statistically non-significant

Table-2: Parameters of oxidative and psychological stress in diabetes

Particulars Healthy controls | Normotensive Hypertensive
Fasting Blood Sugar 83.25+11.17 181.59+20.66*** | 167.44+17.81***
(mg/dl)

Malondialdehyde 2.80+0.35 3.0740.54*** 4.02+0.73***

(1 mole MDA/ml)

Total antioxidant capacity, FRAP (uM) | 4.77+1.38 3.20+1.49*** 2.56£1.51***
Cortisol (n mole/L) 284.28+36.51 425.62+40.44** | 650.20+52.14**

Where, *** p < 0.001: Statistically highly significant,** p < 0.05: Statistically significant
*p > 0.05 : Statistically non-significant

Table-3: Correlation of cortisol and MDA under normotensive and hypertensive conditions

Particulars Healthy Control | Normotensive | Hypertensive
Psychological stress | Oxidative stress(MDA)

(Cortisol)

R value 0.42* | -0.142* | 0.249*

*p > 0.05 : Statistically non-significant
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DiscussION

In the whole, studied group showed
statistically significant association of plasma total
antioxidant capacity (FRAP, p-value <0.001) and
oxidative stress marker (MDA, p-value <0.001)
between patients and the (p-value <0.001) control
groups was found, which was similar to the findings
from various other studies[17-20], which confirms that
the level of antioxidant capacity (FRAP) is decreased
and the oxidative stress status measured as MDA in the
case of diabetes (hypertensive and normotensive)
patients in comparison with the control subjects, i.e. the
oxidant stress is increased in patients with hypertension
and diabetes as in similar to other study[12, 21-25]. In
the study, a similar significant increase in MDA levels
(p < 0.05) and decrease (p < 0.05) in FRAP levels were
found when compared to controls.

Known fact of life long management and poor
prognosis is upsetting and adds on to further
psychological distress. Thus, secretions of stress
hormone, cortisol rises. Our study showed statistically
highly significant increase levels of the cortisol
hormone in patients when compared to control subjects
(<0.001), similar findings have been reported in
previous studies [27, 28] in diabetes patient and control
group respectively. However, the association between
cortisol and MDA was found in-significant in our study,
no exact study was found to correlate, but one study
where MDA had highly negative relation with cortisol
in major depressive patient was found [28].

CONCLUSION

The present study suggested that increased
serum levels of malondialdehyde and cortisol in
hypertensive and non-hypertensive diabetes patient are
far from co-relation. We believe elevations of
malondialdehyde and cortisol in serum level arise
independently and they could serve as independent
biomarkers for oxidative stress and psychological
stress.
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