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Abstract

Introduction: Stress has become an integral part of our lifestyles. Stress to
some extent improves management skills, job performance but when crosses
the limit results adversely on health. Recent studies have mentioned majority
of software professionals and bank employees are stressed and suffer from
related disorders. Work duration, workload and mental stress have a great
impact on the functioning of cardio-metabolic system and thereby evaluation
of these functions helps to detect any health hazards and take appropriate
preventive measures at the earliest. We carried out this study to find out
the stress levels among working middle-aged male professionals through a
questionnaire-based analysis; study the effects of work-related stress on Blood
Pressure (BP), Body Mass Index (BMI), Waist-Hip ratio (W/H), Blood glucose
and lipid profile and to find out their awareness about lifestyle modifications.
Materials and Methods: The study consisted of 133 male participants of
which 60 were bank employees and 73 software professionals. A pretested
and validated questionnaire on work stress divided the participants into
non-stressed and stressed groups. Their age, work experience, BP, BMI and
Waist/Hip ratio, Random Blood Sugar, Lipid parameters and Atherogenic
index were analyzed. Their awareness on lifestyle modifications was assessed.
These parameters were compared by unpaired t-test. All tests were two-tailed
and p < 0.05 was considered significant. Results and Conclusions: The study
showed that significant stress levels are observed in these professions and
as a result, there is derailment of cardio-metabolic parameters among them.
There exists a difference in awareness about the need for yoga and exercise
among them. Hence while addressing the complications of job stress, a more
aggressive working health policy has to be implemented at all workplaces.

Keywords: Lifestyle; Occupational; Professionals; Stress; Yoga; Workplace.
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Introduction

Stress has become an active part of every occupation.
Stress to some extent improves management skills
and job performance but when it crosses the limit,
adversely affects health; physical and mental.
Work-related stress has been known to cause many
ill-effects on the body or accentuate already existing
morbidities. There is no standard procedure to track
back and pin-point the causation and underlying

© Red Flower Publication Pvt. Ltd.

mechanism of ill health as “Stress”.! But a rough
estimate can be done by observing the health of
people conditioned under stress. Such knowledge
will help us to classify stress as an ‘etiologic
agent’ or a “predisposing factor’. By this, we can
confer jobs with work-related stress as a potential
health hazard.

Job stress has been known to potentiate the onset
and the progress of diabetes mellitus, hypertension,
bronchial asthma, and metabolic syndromes.??
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Of all the morbidities; hyperacidity, obesity,
cardiovascular manifestations, and depression are
the most common complaints of stressed workers.

World Health Organization (WHO) defines
work-related stress as “is the response people may
have when presented with work demands and
pressures that are not matched to their knowledge
and abilities and which challenge their ability to
cope”.* Stress effects have been observed in almost
all professions, more so in the banking sector and
software industry as per the recent survey.

The banking sector forms an important
contributor to the growth of the country’s
economy. India had 14 nationalized banks in 1969.
Now scheduled commercial banks, private banks,
public sector banks, regional rural banks, and
foreign banks are added. The number of employees
working in this sector has increased as well as the
competition and associated stress.

Such organizational stress along with the
sedentary lifestyle of a bank employee has made him
our ideal candidate for studying cardio-metabolic
risk factors that have been conditioned under work
stress. World Health Organization report shows
that 17.3 million deaths per year globally are due
to cardiovascular disease.” There has been an
emerging trend of cardiovascular disease leading
to mortality in developing nations.®” In developing
countries, 80% of deaths are due to cardiovascular
disease.® Workplace stress has a major impact
on personal, professional, organizational and
national development. According to Botnia study
in a population of Western Finland, finance, work,
and social relationships had a direct effect on the
prevalence of insulin resistance, obesity, and altered
lipid levels.” Work stressed employee suffers
psychological strain and is more prone to develop
cardiovascular disease according to a German
study.’ It was observed that work duration,
workload, and mental stress alter the functioning
of cardiac' and autonomic nervous system.'?

Stress can be observed in all fields of work; big
or small® Earlier what was observed in heavy
workers involving more of stressful activities at
workplaces, has now become a common entity
observed even in sedentary work atmospheres.
Due to rapid changes in globalization, economic
liberalization, financial progress, technological
advancements, stress has entered bankingindustry.
As there has been a rapid spurt of private banks
into the arena in recent years, occupational stress
in these employees is crippling their performance
and health. Levels of stress depend on working
conditions, workload, management, leadership,
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strict deadlines to achieve ambitious targets and
also on the type of banks whether Government
or private. It has been observed that stress levels
are more in the employees of non-nationalized
banks compared to those working in Nationalized
banks." Long hours of working conditions in
the banking sector create a stressed mind that
adversely affects their health and performance
according to Jamshed et al.”®

Corporate Indian adults are exposed to stressful
life in the software profession. Increased work
stress, strict deadlines, high expectations, soaring
competition are some of the causes of this.
A recent study by the Association Chambers of
commerce and Industry of India (ASSOCHAM)
has mentioned that 54% of workers in software
industry are suffering from stress and its disorders
like hypertension, diabetes, obesity, spondylosis,
depression, and headaches. It has been shown
that work duration, workload, mental stress, and
stress-related disorders have a greater impact on
the functioning of autonomic, cardio-metabolic
systems and thereby evaluation of these functions
helps to detect any health hazards.

A clear wunderstanding of stress, its
pathophysiology and its effects on the health of a
bank employee and software professionals will
help us find better remedies to manage work stress
in banking sector and software industry effectively
and add more years to the lives of the human
resource of our country.

Objectives

1. To find out the stress levels among working
middle-aged male professionals through a
questionnaire-based analysis.

2. To study the effects of work-related stress on
Blood Pressure (BP), Body Mass Index (BMI),
Waist-Hip ratio (W/H), Blood glucose and
lipid profile.

3. To find out their awareness about lifestyle
modifications.

Materials and Methods

The present cross-sectional study consisted of
133 male participants by convenience sampling
method of which 60 were bank employees 35-60
years age group and 73 software professionals
21-45 years age group. Ethical approval was
obtained for this study from the Institute’s Ethical
review committee. Written informed consent was
taken from each participant after describing in full
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detail the procedure and purpose of the study.

A validated self-administered Likert Scale
questionnaire on work stress was used for
the study. Responses were collected from the
participants. The questionnaire consisted of 20
questions; each with a minimum score of 0 and
maximum of 4 per question, scores 0 to 25 indicate
that the person is probably coping adequately
with his job. If 26 to 40, there is job stress and a
need to take preventive action. If scores are 41 to
55, employee needs to take appropriate action to
avoid job burnout. And any score from 56 to 80,
requires a comprehensive job stress management
plan to be started at the earliest.

Based on the analysis of their job stress levels,
study group was divided into control (Non-stressed)
and test/experimental group (Stressed). Their age,
Blood pressure (BP), Body Mass Index (BMI) and
Waist-Hip Ratio (WHR) were recorded. General
physical examination and, complete systemic
examinations were done. A detailed history which
included the work history, diet history, family and
drug history were taken.

Weincluded 35-60 year-old malebank employees,
21-45 year-old software professionals with stress
level scores 26 and above as the test group. Healthy,
non-stressed age-matched employees formed
the controls. Those with a history of neurological
disorders and any systemic illness were excluded.

Blood sample was collected under all aseptic
conditions and blood glucose levels were measured
by  Glucoseoxidase-peroxidase endpoint by
Trinder’s method using glucose reagent. (Transasia
Bio-Medicals Ltd, Solan, Himachal Pradesh, India).
Their lipid profile parameters; Total Cholesterol
(TC), High-Density Lipoprotein (HDL), Low-
Density Lipoprotein (LDL), Triglycerides (TG),
Very Low-Density Lipoprotein (VLDL) were
measured. Lipid ratios TG/HDL, TC/HDL, LDL/
HDL, Atherogenic index in Plasma (AIP) by Log
(Triglycerides/HDL-Cholesterol) were calculated.
AIP values of -0.3 to 0.1 are associated with low,
0.1 to 0.24 with medium and above 0.24 with high
cardiovascular risk. Another questionnaire was
administered to assess their awareness of lifestyle
modifications. Data were analyzed for normal
distribution. Age, work experience, BP, BMI,
Waist-Hip ratio, Blood glucose, and Lipid profile
parameters among stressed and non-stressed
middle-aged male professionals were analyzed
statistically by using the statistical software SPSS
and MS Excel. All tests were two-tailed and p < 0.05
is considered as significant.
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Results

Stress analysis of Bank employees

Based on the analysis of the questionnaire, there
were 21 stressed and 39 non stressed male bank
employees in the study group. The stressed group
had a mean stress score of 34 whereas in the
nonstressed group it was 22. The mean age of the
stressed and nonstressed males was 50.71 +7.03 and
50.36 + 8.04 years respectively (Table 1) 30.8% of
the stressed were aged below 50 years. 38.2% were
above 50 years old (Table 1). The most common
responses from questionnaire analysis showed that
78% are callous nature about others” problems, 68%
have dissatisfaction, 61% suffer from forgetfulness,
56 % are irritable/impatient and 55% have lost their
time, energy.

Systolic Blood Pressure and Diastolic Blood
Pressure were significantly more in stressed
individuals. (p = 0.035 and 0.031 respectively)
(Table 1). BMI was statistically more in the test
group. (p = 0.04) Mean RBS (mg/dl) in the stressed
group was 139.62 + 37.45. Non-stressed males
had 121.43 + 24.78 with a significance value of p
0.02. Waist/Hip ratio was not significant among
the study group. Lipid parameters like Total
Cholesterol, HDL, VLD Lipoprotein levels were
not significantly altered except the Triglyceride
and LDL levels which were elevated with p-value
of 0.034 and 0.037 respectively (Table 1). TG/HDL
was highly significant with p 0.0004. Atherogenic
Index, a predictor for cardiovascular risk was
significant p-value of 0.0002.

Stress analysis of Software professionals

There were 21 stressed and 53 non stressed in the
study group. Stressed group had a mean stress
score of 36 where as in the non stressed group it
was 24. Mean age of the stressed and non stressed
males were 28.53 + 6.25 and 27.62 = 5.24 years
respectively (Table 3). The most common responses
from questionnaire analysis showed that they are
physically, emotionally, spiritually depleted, have
irritability, impatience, eating more or less, drinking
more coffee, smoking more cigarettes, or using
more alcohol or drugs to cope with job, feel a sense
of dissatisfaction, of something wrong or missing
and have less than usual decision-making ability.

Systolic Blood Pressure and Diastolic Blood
Pressure were significantly more in stressed
individuals p-value 0.0001 (Table 3). No difference
was seen with respect to obesity parameters
among the group probably due to their young age.
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Random blood sugar was elevated in the stressed
group (p-value =< 0.0009). Lipid parameters like
LDL, VLD Lipoprotein levels were not significantly
altered except Total Cholesterol, Triglycerides and
HDL levels which were elevated with p - value
of 0.026 and 0.0001 and 0.0016 respectively. TC/
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HDL, TG/HDL and LDL/HDL were more in
stressed group and highly significant with p 0.0001.
Atherogenic Index, a predictor for cardiovascular
risk was more in stressed group with significant p -
value of 0.0001 (Table 3).

When the responses of bank employees on

Table 1: Baseline and cardio-metabolic risk parameters of bank employees.

Parameter Stressed N Mean £ SD p

Age (Years) Yes 21 50.71 +7.03 1.534
No 39 50.36 + 8.04 1.288

Work experience (yrs) Yes 21 20.67 £ 6.45 0.53
No 39 2213 +9.56

Stress score Yes 21 34
No 39 2

Systolic BP Yes 21 137.33 +12.17 0.035*

mmHg No 39 128.29 +20.15

Diastolic BP Yes 21 87.69 +9.24 0.031*

mmHg No 39 81.14 +11.76

BMI Yes 21 29.62 +7.45 0.04*

kg/m2 No 39 26.43 +4.78

WHR Yes 21 0.93 +0.05 0.703
No 39 0.93 +0.05

RBS Yes 21 139.62 +37.45 0.02*

mg/dl No 39 121.43 +24.78

TC Yes 21 211.44 +34.70 0.259

mg/dl No 39 200.86 + 33.54

TG Yes 21 258.95 + 80.72 0.034*

mg/dl No 39 220.18 +57.12

HDL Yes 21 46.97 +12.78 0.492

mg/dl No 39 49.48 +14.41

LDL Yes 21 117.31 +37.59 0.037*

mg/dl No 39 101.24 + 21.08

TG/HDL Yes 21 5.50 + 1.41 0.0004***
No 39 444 +0.88

TC/HDL Yes 21 450+2.71 0.5116
No 39 4.06+232

LDL/HDL Yes 21 249 +0.94 0.21
No 39 2.04+1.46

Atherogenic index Yes 21 0.74 £0.14 0.0002***
No 39 0.64 +0.05

“Statistically significant

Table 2: Awareness of bank employees on lifestyle modifications

Item Stressed N Szgi‘ly Agree I:leirﬂ;)eirsaAggrre eee Disagree gi?;g
Can Yoga/ exercise can Yes 21 19 (90%) 02 (10%) - — -
improve the wellbeing No 39 29(74%) 07 (18%) 03 (8%) - -
Is yoga and exercise to be Yes 21 - — - 10 (48%) 11 (52%)
done after 40 years of age No 39 _ _ 01 (3%) 20 (51%) 18 (46%)
Yoga and exercise must Yes 21 11 (52%) 06 (29%) 03 (14%) 01 (5%) -
be practiced by people of  No 39 22(57%) 13 (33%) - 04 (10%) -

all age group
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lifestyle modifications were analyzed it was
observed that 90% of the stressed and 74% of the
non stressed strongly agreed that yoga/exercise
improves the wellbeing of a person. Majority of
them disagreed that yoga and exercise to be done
after 40 years of age. They were of the opinion that
yoga and exercise must be practiced by people of all
age groups. Around 10% of the nonstressed group
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disagreed to this (Table 2).

The responses of software professionals on
lifestyle modifications showed that there was a
difference in opinion compared with the bank
employees on the fact that yoga and exercise to
be done after 40 years of age. Only 10% of the
non stressed group strongly agreed that yoga and

Table 3: Baseline and cardio-metabolic risk parameters of software professionals.

Parameter Stressed N Mean + SD p

Age (Years) Yes 21 28.53 £ 6.25 0.526
No 53 27.62+5.24

Work experience(yrs) Yes 21 2.69+231 0.14
No 53 3.58 £2.33

Stress score Yes 21 24
No 53 36

Systolic BP Yes 21 142 +16.09 0.0001***

mmHg No 53 124 +16.03

Diastolic BP Yes 21 96 +11.10 0.0001%**

mmHg No 53 80+11.16

BMI Yes 21 24.72 £3.07 0.8334

kg/m2 No 53 2457 +3.64

WHR Yes 21 0.89 + 0.05 1.0000
No 53 0.89 + 0.05

RBS Yes 21 123.61 + 28.78 < 0.0009***

mg/dl No 53 91.83 £19.79

TC Yes 21 198.79 + 38.34 0.026**

mg/dl No 53 177.85 + 28.16

TG Yes 21 125.39 +19.56 <0.0007***

mg/dl No 53 87.86 + 14.48

HDL Yes 21 34.56 +4.78 0.0016%**

mg/dl No 53 42714527

LDL Yes 21 91.29 +7.07 0.071

mg/dl No 53 89.46 +3.12

TG/HDL Yes 21 3.55 + 0.05 0.0001***
No 53 2+0.1

TC/HDL Yes 21 5.65 + 0.25 0.0001***
No 53 413+0.18

LDL/HDL Yes 21 25+03 0.0001 %
No 53 21402

Atherogenic index Yes 21 0.55 £0.07 0.0001
No 53 03+0.11

“Statistically significant

Table 4: Awareness of software professionals on lifestyle modifications

Item Stressed N sz;l:fely Agree ﬁf)lrﬂll)eirs:;rzie Disagree ]s)til;?;%z
Can Yoga/ exercise can Yes 21 17(80%) 4 (19%) — - -
improve the wellbeing No 53 34(64%) 17 (32%) 02 (4%) - -

Is yoga and exercise to be Yes 21 - 1 (4%) 01 (4%) 10 (48%) 09 (44%)
done after 40 yearsofage  No 53 - 6 (11%) 09 (17%) 23 (44%) 15 (28%)
Yoga and exercise must Yes 21 11(52%) 04 (19%) 01 (5%) 05 (24%) -

be practiced by people of N5 53 10(19%) 40 (75%) - 03 (6%) -

all age group
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Fig. 1: The perception of the study group towards Yoga activity

exercise must be practiced by people of all age
groups (Table 4).

We asked about their perception of Yoga activity:
Physical/Psychological/Emotional/Social/
Spiritual. Each individual had different perception
about it. Participants selected the activities which
were applied to them. The majority of them selected
almost all the above options. But it was observed
that many of them think that yoga is a physical
activity. It was considered less of a social activity
among bank employees (20%) compared to 40%
among software professionals (Fig. 1).

Discussion

This study revealed the impact of job stress on
cardiometabolic risk factors in male professionals.
Stressed participants of the two groups had
elevated BP, BMI, glucose and lipid levels. It has
been shown from the earlier works that prolonged
exposure to work stress affects autonomic,
cardiovascular’® and neuroendocrine activity
directly, contributing to the development of various
disorders. Obesity, hypertension, diabetes mellitus,
hyperlipidemia form important components of
metabolic syndrome. Various factors like genetic,
environmental, biological play interconnecting role
in its pathogenesis. Stressful condition whether
personal or professional leads to the activation of
the hypothalamo-pituitary-adrenal (HPA) axis,
leading in turn to endocrine abnormalities, such
as high cortisol, low sex steroid levels and increase
in visceral adiposity. High cortisol stimulates
gluconeogenesis and glycogenolysis in skeletal
muscle which inhibit insulin sensitivity and
glucose uptake contributing to insulin resistance."”
Our results are in accordance with the studies by

Chandola et al. that showed that stressful work
results in hypertension, obesity, hyperlipidemia
and coronary vascular diseases.’®

Stressed workers had significantly high BP
both systolic and diastolic. Job stress is more
prevalent under 50 years of age further developing
cardiovascular diseases.’” Autonomic dysfunction
in stressed workers was observed as a result of
sympathetic predominance and vagal withdrawal
that increases the BP.* Earlier studies have shown
that stress induces the activation of sympathetic
system releasing catecholamines which increases
Blood Pressure.” Obesity leading to insulin
resistance has also been linked to the dysfunction of
autonomic system and sympathetic predominance
acting through the hypothalamus that increases
Blood Pressure.?

Our study showed that BMI, an important obesity
marker is elevated in stressful work atmosphere
among bank employees and not among software
professionals probably due to their lesser mean
age. White hall II study has depicted the association
between work stress, autonomic activity, cortisol
levels, weight gain, blood glucose levels and hence
the emergence of metabolic syndrome.”

Lipid parameter, LDL, Triglyceride Ilevels,
TG/HDL levels were elevated in the stressed
individuals as per the present study. Qureshi et. al.,
have discussed the role of routine mental stress in
cardiovascular derangement and lipolytic changes
even in healthy young individuals in the age group
of 18-23 years. There were increased BP, Heart rate
and lipid levels in 114 medical students.*

Young men had increased lipid levels like TG,
LDL, VLDL and elevated Total cholesterol count
as a result of stress.” Job stress has been associated
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with altered cholesterol, HDL and LDL levels.?
Cortisol and epinephrine have been linked to the
pathogenesis of dyslipidemia.”” The sympathetic
nervous system innervating the adipose tissue
activates the process of lipolysis. Elevated LDL,
Triglyceride levels promote the development
of atherosclerosis. Atherogenic Index is a better
marker to test the atherogenic dyslipidemia and
can identify increased coronary artery disease
risk compared to cholesterol ratios which was
more in the stressed employees in our study. The
atherogenic index of plasma was calculated to
predict cardiovascular risk. The value should be
below 0.1.%

Our study showed that though the study
participants are aware of the lifestyle modifications
that are required in their lives, majority of them
are not following them strictly. There is difference
in perception of the young professionals about
the yoga activity which needs to be looked
into. Previous studies have shown that young
individuals should be informed about the benefits
of yoga and exercise and they need to be motivated
to practice these lifestyle modifiers which increase
the overall quality of an individual’s life.?*

Limitations of not including female employees as
the available sample size was limited as this was a
cross-sectional study. Hence forms the future scope
of the study. Further, with a larger sample, across
different work atmosphere, age group, in both
the genders, measures to increase their awareness
and practice of yoga and exercise, correlating with
hormonal analysis the effect of stress and de-stress
activities on the above discussed parameters will be
studied.

Conclusion

Work stress alters cardio metabolic parameters which
are mainly due to autonomic and neuroendocrine
alterations. Stressed professions though are aware
of life style modifications fail to practice it regularly.
This study indicates that while addressing the
complications of job stress, a more aggressive
working health policy has to be implemented at all
work places. All professionals irrespective of their
age should develop active and healthy lifestyles.
This includes amongst others, the practice of yoga
and regular exercise which soothe the mind and
body to perform the duties disease-free effectively.
Well planned awareness programs to prevent
development of risk factors and complications in
working employees should be encouraged.
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Abstract

Introduction: Handgrip muscle strength is the maximum force developed
during maximal voluntary contraction under a given set of conditions. It can
be quantified by measuring the amount of static force that a person’s hand
can squeeze around a dynamometer. It is widely accepted that hand grip
strength provides an objective index of functional integrity of the upper
extremity. The present study aimed to compare maximal hand grip strength
on the basis of gender. Materials and Methods: Present study was conducted on
120 healthy medical students in 18-24 years age group (60 male and 60 female)
of DVVPF'S Medical College Maharashtra. The grip strength of dominant
hand was measured twice at an interval of 1 minute, and higher reading
recorded was considered to be the maximum hand grip strength for each
student. Results: Data was analyzed by paired t test using SPSS. We noted that
handgrip strength in male students was statistically significant (p < 0.001) as
compared to female students. Conclusion: Hand grip muscle strength is more

in male students as compared to female students in 18-24 years age group.
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Introduction

Handgrip muscle strength is the maximum force
developed during maximal voluntary contraction
under a given set of conditions.! It is the muscle
strength and force that a person can generate with
their hands and can be quantified by measuring
the amount of static force that a person’s hand can
squeeze around a dynamometer.”? Assessment of
muscle strength and function plays a distinctive
role is field of sports. It is often used as an indicator
of the overall physical strength.

Handgrip strength testing has been extensively
employed in a number of human movement related
disciplines. Assessment of hand grip strength may
be used in the investigations and follow up of
patients with neuromuscular disorders.?® It is also
used as a functional index of nutritional status.
It is widely accepted that grip strength provides

© Red Flower Publication Pvt. Ltd.

an objective index of functional integrity of the
upper extremity.?

Aim
1. To measure hand grip muscle strength in
healthy first year medical students.

2. To compare hand grip strength amongst male
and female students.

Materials and methods

This is a cross sectional study conducted in research
lab of Physiology department of Dr. Vithalrao Vikhe
Patil Foundation’s Medical College, Ahmednagar.
By convenient sampling method, 120 healthy
subjects from first year student population of our
institute (60 male and 60 female) in the age group
of 18-24 years participated in our study. Those
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students suffering from any major illness in past or
present, history of injury/nerve damage to upper
limbs, history of any medications affecting motor
function and those with musculoskeletal disorder
were excluded from the study. The study was
approved by the Institutional Ethical committee.
Duration of study was 3 months.

At the beginning, the purpose and procedure
of this study was explained to all the participants.
Informed written consent was taken from all the
subjects. Maximum handgrip strength was measured
with handgrip dynamometer (INCO Ambala
India). The most common and easiest method of
assessment for grip strength is the use of handheld
dynamometer. The subjects exerted grip strength
using the handgrip device while sitting in chair
with their elbow straight and close to the body.® The
maximum grip strength of the dominant hand was
measured twice within one minute time interval and
greater value amongst the two was considered for
further analysis. For Statistical analysis, Paired t test
was applied using SPSS software. p - Value < 0.05
was considered statistically significant and < 0.001
was statistically considered to be highly significant.

Results

Present study included 120 healthy first year
medical students. Amongst these, 60 were male
and 60 were female students. Age and Physical
characteristics like height (cm) and weight (Kg)
were recorded for all the students.

Table 1: Mean values of physical characteristics in male and
female medical students

Sr. No Parameters Male Female
1 Age (years) 20.89£250  20.32+212
2 Height (cm) 167 £5.98 163 +£5.10
3 Weight (Kg) 65 +9.10 61 +9.30

*p < 0.05 statistically significant **p < 0.001 statistically highly
significant

Statistically, no significant difference was noted
in mean values of age, height and weight between
male and female medical students (Table 1).

Table 2: Maximum handgrip strength in male and female
medical students

Muscle strength in Kg 1
(Mean + SD) p-value
Male students 4421+5.0 <0.001 (significant)**
(n=60)
Female students 38.30+4.21
(n = 60)

*p < 0.05 statistically significant **p < 0.001 statistically highly
significant

International Physiology

Female students

Male students

[l Muscle stength (Kg)

Graph 1 Comparison of muscle strength in male and female
medical students

Discussion

Handgrip strength is one of the most commonly
used tests for assessing muscular fitness in adults
and it is also used as an important indicator of
sports efficiency.

In present study, handgrip strength was compared
amongst 60 male and 60 female medical students.
This can provide baseline data/handgrip reference
values in 18-24 years age group medical students.

In our study, Handgrip strength was noted
to be statistically significant in male students as
compared to female students. (Table 2 and Graph 1)

Christine described that, Females of age 16 years
and older have muscle strength about two third less
as compared to males of same age group. Gender
differences in muscle strength may be because of
observed variations in their physical activities
of daily life.” In addition gender difference was
found in maximum handgrip strength due to sex
difference in muscle mass.

Leyk D et al. Showed that mean maximal hand
grip strength in men was more than in women.®
Heyward VH et al. noted that sex-related strength
difference is more pronounced in the upper body
due to muscle mass in men as compared to women.’
Study conducted by Shah et al showed that mean
handgrip strength in healthy adult males is more as
compared to females.”

Similarly, Shyamal Koley and Shrikant Goud
have also noted handgrip strength is maximum in
males as compared to females."

However, our study was restricted to medical
students of 18-24 years of age group. Different age
groups need to be studied.
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Conclusion

We concluded that this study gives a baseline of
normative data in sample population of MBBS
students at DVVPF’s Medical College Maharashtra.
In the present study hand grip strength in male
might have increased due to physiological
maturation found in muscle growth.
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Abstract

Introduction: Diabetes mellitus (DM) is a non-communicable disease
with increasing prevalence worldwide. In DM, hematological indices such
as WBC count, Hematocrit, platelet count, erythro-cyte aggregation, and
erythrocyte deformability, are disturbed, which can lead to the development
of inflammation and a tendency for coagulation and microvascular
complications. So the current study was aimed at correlating RBC count, PCV
and RDW with Fasting blood sugar of Type 2 Di-abetes patients. Methodology:
A total of 96 participants (47 cases and 47 healthy controls) were selected using
a systematic random sampling technique. Data is retrieved from the Medical
Records Department. Parameters are lab investigation values that are already
done on patients who came to DM WIMS. FBS was estimated using (Cobas
Integra 400 plus) automated clinical chemistry analyzer and hema-tological
parameters using a fully automated (Sysmex XT-1800i) analyzer. Statistical
analysis: The statistical analysis was done using SPSS 15.0 version. After
checking for normality Pearson’s or Spearman correlation analysis is carried
out to study the correlation. Results: PCV and RBC count was significantly
higher in diabetics when compared to controls. Even though there was a
negative correlation between PCV, RBC count and RDW with FBS (fasting
blood sugar) in diabetics it was not statistically significant. Conclusion: The
routine hematological profile checking of patients with T2DM may help to
prevent complications associated with aberrations in hematological values.

Keywords: Fasting blood glucose; Red cell distribution width; PCV; type 2
diabetes mellitus.
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Introduction

studies have also suggested a close relationship
between hematological parameters and different

Diabetesmellitus (DM) isanon-communicable disease
with increasing prevalence worldwide.! Poorly
controlled diabetes leads to various complications
such as nephropathy, retinopathy, neuropathy and
oxidative stress causing oxidative damage to tissues
and cells?> Altered level of many hematological
parameters such as red blood cells (RBCs), white
blood cells (WBC), and the platelet function has been
observed in patients with the diabetes.**

Many studies have advocated the importance of
raised levels of WBC and RBC count in the diagnosis
of metabolic syndrome.>® Many epidemiological

© Red Flower Publication Pvt. Ltd.

components of metabolic syndrome.”®

In DM, hematological indices such as WBC
count, Hematocrit, platelet count, erythrocyte
aggregation, and erythrocyte deformability, are
disturbed, which can lead to the development of
inflammation and a tendency for coagulation and
micro vascular complications.” Researchers have
been demonstrated that higher or even normal
reference range of RDW (red cell distribution
width) was strongly associated with increased risk
of cardiovascular disease (CVD) events in middle-
aged and older adults.™*"
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Patients with T2DM have an increased risk
of atherogenic dyslipidemia and cardiovascular
disease (CVD) and the enhanced blood viscosity
adversely affect the microcirculation in diabetes
patients, leading to microangiopathy."? Also,
increased levels of hematocrit and blood viscosity
contribute to the development of insulin resistance
and are independent predictors of type 2 diabetes.'

So the current study was aimed at correlating
RBC count, PCV and RDW with Fasting blood
sugar of Type 2 Diabetes patients.

Aims and Objectives

To determine the Hematocrit, RBC count and Red
cell distribution width. To correlate Hematocrit,
RBC count and Red cell distribution width with
FBS of type Il diabetic patient.

Materials and Methods

The study done was a comparative cross-sectional
study at DM Wayanad Institute of Medical Sciences,
Kerala, India. Data including Fasting blood sugar
and hematological parameters like Platelet count and
platelet distribution width of patients aged between
25 and 70 years were collected from hospital records
of the above-mentioned institute. The duration of
the study was from the I* of January 2018 to the
31 of June. Parameters are lab investigation values
those are already done on patients who came to
DM WIMS central lab and procedure was done by
collecting 2 ml Fasting blood sample and FBS was
estimated using (Cobas Integra 400 plus) automated
clinical chemistry analyzer. 2 ml of venous blood
was collected for hematological parameters using
fully automated (Sysmex XT-1800i) analyzer.

Sample size

Hematological parameters of 47 patients with FBS
below 126 mg/dl are collected and considered as a
control group.

Hematological parameters of 47 patients with
FBS above or equal to 126 mg/dl are collected and
considered as the study group. Age and sex were
matched.

Inclusion criteria

a) Control group includes the data of patients
whose FBS < 126 mg/dl and is apparently
healthy individuals who had no previous
history of chronic diseases.
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b) The study group includes the data of patients
whose FBS =126 mg/dLl.

Exclusion criteria

Severely ill patients, infected patients, pregnant
women, on antihypertensive treatment, on
antiplatelet drugs, on statins, and who had other
chronic diseases were excluded from the study.

Statistical Analysis

The sample size required to study the correlation
is 90 at 5% level of significance and 80% power
assuming the population correlation to be .3
(moderate correlation).

The statistical analysis was done using SPSS
15.0 version. After checking for normality Pearson’s
correlation analysis was carried out to study
the correlation.

Ethical consideration

Ethical clearance was obtained from the Research
and Ethical Committee of DM Wayanad Institute of
Medical Sciences, Kerala, India. A permission letter
was also taken from the Hospital Superintendent
head for collecting data from the hospital record.
For maintaining the confidentiality of the
study participant’s information, the data was
stored in a password-protected computer of a
principal investigator.

Results

Out of 47 diabetic patients 28 (59.57%) were
females & 19 (40.42%) were males. PCV and RBC
count was significantly higher in diabetics when
compared to controls. RDW was marginally higher
but statistically not significant shown in Table 1.
Even though there was a negative correlation
between PCV, RBC count and RDW with FBS
(fasting blood sugar) in diabetics it was not
statistically significant as shown in Table 2.

Table 1: Ematological parameters in study and control group

Variables Diabetics Nondiabetics tvalue p value
(study group) (control group)

PCV (%) 38.61+£7.67 3632+522 1.68 0.04

RBC (millions/ 4.74 +0.85 442 +0.76 1.88 0.03

cumm)

RDW 1470 +6.26 1411 +2.61 0.59 0.27

p <0.05 considered as significant
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Table 2: Pearson’s correlations(r) of Hematological parameters
with FBS among T2DM patients and healthy controls

Variables rvalue  pvalue
PCV (%) -0.13 0.38
RBC(millions/cumm) -0.11 0.46
RDW -0.03 0.84

p < 0.05 considered as significant

Discussion

An increase in blood glucose levels is one of the
factors that change the erythrocyte morphology.
The extent of change in the shape of erythrocyte
depends on the level of blood glucose level. All this
affects the flow property of blood due to alteration
and deformation." The present study compares the
hematological parameters between type II diabetics
and nondiabetics. Our results showed that there
is a significant increase in RBC count and PCV
in diabetics when compared to nondiabetics this
finding was similar to various previous studies.”>"”
Increased PCV, RBC count may be due to a variety
of morphological changes exhibited by RBCs and
compositional changes in plasma of diabetics."®

In contrast to this study, a study conducted
on Chinese patients with T2DM reported that a
decreased RBC count is associated with micro
vascular complications.”” Likewise, a study
performed in Tobago (Caribbean) reported
that RBC count, Haemoglobin concentration,
and Hematocrit levels in T2DM patients are
lower than in the control group.*® The possible
hypothesis for this difference might be that
chronic hyperglycemia causes non-enzymatic
glycosylation of RBC membrane proteins leading
to accelerated aging of RBCs. A similar study on
the middle-aged and elderly Chinese population
in Taiwan also contradicts our findings as it is
reported a reduced RBC count in patients with
insulin resistance. Another study observed that
diabetics are prone to anemia due to reduced
kidney functions and decreased the production of
erythropoietin hormone, which ultimately leads
to decreased RBC count in the body.”

In our study even though there was a slight
increase in RDW in diabetics than nondiabetics
it was not statistically significant which us
contradictory to other studies which showed a
significant difference in RDW in diabetics and
nondiabetics.”*?* But few studies have shown
results similar to our study.”* Differences in study
design and ethnic and cultural differences across the
study populations may account for the variability
of RDW across studies. High RDW indicates a
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high degree of anisocytosis which is associated
with distortion and degradation of erythropoiesis
reflecting chronic inflammation and an increased
level of oxidative stress.?

The life span of red blood cells could be decreased
in diabetes patients. So, RBC’s are affected by
various disturbances in the hematopoietic milieu.
These disturbances lead to elevated internal
viscosity and increased membrane rigidity in these
blood cells. So, the RBC count is calculated as an
increase.”

Conclusion

Hematological parameters like RBC count, RDW
and PCV can be a predictor of good glycemic
control diabetics. Unfortunately, our study didn’t
show any significant correlation between these
parameters and FBS, this may be due to small
sample size. The routine hematological profile
checking of patients with T2DM may help to
prevent complications associated with aberrations
in hematological values.
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Abstract

Neural control of the venous tone is provided by the adrenergic
innervation. In some venous territories, a cholinergic innervation or a
non-adrenergic non-cholinergic one were identified. Hormones are also
involved in the control of venous tone. Catecholamines and angiotensin II
are most important venoconstrictors. The relaxing action of estrogen and
progesterone was also studied insome venous territories. Vasopressin,
somatostatin, insulin, and thyroid hormones have actions in pathophysiologic
states. Local control of venous tone includes: metabolic regulation; humoral
control; ions and endothelium-dependent regulation through vasodilators
and vasoconstrictors. Veins exhibit a less pronounced endothelium-
dependent control and a different response profile to endogenous vasoactive
substances than arteries. Other factors such as reactive oxygen species,
cytokines, fibrinogen, thrombin, oxidized LDL (low density lipoprotein) and
vasostatins also play role in venous regulation. Myogenic control of veins is
less important than arterial one. Pharmacological agents can also modulate
venous tone. Innervation, hormones, metabolic factors, ionic environment,
humoral factors, endothelium-derived vasoactive factors, and even reactive
oxygen species and cytokines act directly on venous smooth muscle and
endothelial cells. In addition, to their vasoconstrictor or vasodilator actions,
some of these factors may be involved in other important physiological
(vascular hypertrophy, intimal hyperplasia, and venular permeability) and

pathological mechanisms such as venous graft pathology or varicose veins.
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vasoactive factor; Nitric oxide; Reactive oxygen species; LDL.
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Introduction

Neural control of the venous tone is provided by the
adrenergic innervation. In some venous territories,
a cholinergic innervation or a non-adrenergic
non-cholinergic one were identified. Hormones
are also involved in the control of venous tone.!
Catecholamines and angiotensin II are most
important venoconstrictors.>® The relaxing action
of estrogen and progesterone was also studied in
some venous territories.* Vasopressin, somatostatin,
insulin, and thyroid hormones have actions in
pathophysiologic states.>® Local control of venous
tone includes: metabolic regulation; humoral
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control (which involves vasoconstrictor substances,
vasodilator factors and factors with both constrictor
and relaxing actions); ions; endothelium-dependent
regulation (venous endothelial cells produce
vasodilators - Nitric oxide, Prostacyclin (PGI,
and Endothelium Derived Hyperpolarising Factor
(EDHF) - and also vasoconstrictors -Endothelin-1
(ET-1), Thrombaxane A2 (TxA2) and Prostaglandin
H2 (PGH2).”® Veins exhibit a less pronounced
endothelium-dependent control and a different
response profile to endogenous vasoactive
substances than arteries.”" Other factors such as
reactive oxygen species, cytokines, fibrinogen,
thrombin, oxidized LDL and vasostatins also
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play role in venous regulation.*™ Myogenic
control of veins is less important than arterial
one. Pharmacological agents can also modulate
venous tone."*

Neural control

Neuralcontrol of veins is through sympathetic
control, vasomotor center and neurotransmitters
released by the sympathetic nervous fibers
ie norepinephrine, adenosine triphosphate,
neuropeptide Y and calcitonin gene related
peptide.”?

Norepinephrine

Adrenergic varicosities contain the enzymatic
apparatus  necessary  for  Norepinephrine
(NE) biosynthesis, storage and release. NE is
synthesized through hydroxylation of tyrosine
to desoxy phenylalanine (DOPA), followed by
DOPA decarboxylation to dopamine. The final
step involves the 3-hydroxylation of dopamine
to norepinephrine by dopamine 3-hydroxylase
presentin storage vesicles in adrenergic varicosities.
NE enters the synaptic cleft and activates the
adrenoceptors on the vascular cells. Removal of
norepinephrine is by uptake in the nerve endings,
degraded by the intraneuronal monoamine oxidase
(MAO), diffusion to the capillaries, uptake by the
effector cells and enzymatic degradation by MAO
and catechol-O-methyl transferase (COMT) to
inactive metabolites.>* NE activates post junctional
receptors mainly al and a2 for control of vascular
tone.! a2 A and a2 Bfor arterial contraction and a2
C for venous vasoconstriction.!

Adenosine triphosphate (ATP)

It is released from the vesicles in the sympathetic
nerve terminals, acts locally and post-junctionally
being hydrolyzed by ecto ATP- ase.nduces an
inward current via ligand-gated channels and
causes both vasoconstriction and vasodilation.
Purinoreceptors (P2X) receptors are responsible for
the vasoconstrictor response and Purinorceptors
(P2Y) receptors mediate the relaxing response.’

Neuropeptide Y (NPY)

Acts on receptors Y1 and Y2 subtypes. Y1 receptor
is located mainly post-junctionally and are involved
in vasoconstriction. Y2 receptors were detected at
pre- and post-junctional sites and mediate the pre-
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junctional inhibition of norepinephrine release. **

Calcitonin gene-related peptide (CGRP)

It is contained in both adrenergic and NANC (non-
adrenergic non-cholinergic) fibers distributed
to different components of the cardiovascular
system.'®1?

Cholinergic Innervation

Studies have revealed two separate cholinergic
systems in the vascular wall. Endothelial cells
represent the intrinsic, intimal system; regulator of
basal vascular tone. Perivascular autonomic nerve
fibers represent the extrinsic, adventitial system.
Acetylcholine (ACh) can contract and relax vascular
tissue. Vasodilation being endothelium-dependent
and mediated via muscarinic M3 receptors.??!

Non-Adrenergic Innervation

(NANC)

ATP, VIP (vasoactive intestinal peptide), CGRP,
and NO were designed as neurotransmitters
released by the NANC fibers.?*!

Non-Cholinergic

Hormonal control

Hormones responsible for maintenance of venous
tone are Catecholamines, Angiotensin, Estrogenand
progesterone. Other hormones like (vasopressin,
somatostatin, insulin, thyroid hormones)also
contribute.

Catecholamines are synthesized and released
from the chromaffin cells of the adrenal medulla in
response to emotional stress. The most important
catecholamine secreted is epinephrine.*® a2 and
B adrenoceptors exist on endothelial cells and
contribute to the regulation of vasomotor tone.
a2 adrenoceptors stimulates the release of NO.*

Angiotensins play an important role inrenin
angiotensin system (RAS). All components of
RAS except renin, are produced in several tissues,
including vessel wall.? Angiotensinogen mRNA
and protein was identified in vascular smooth
muscle, endothelium, and perivascular fat. ACE
was found in the adventitia, endothelial cells and
vascular smooth muscle cellsin culture. Angiotensin
IT exerts two types of effects: vasoconstriction and
aldosterone release. It also causes pressor effect at
very low doses.”

Estrogens mediates its beneficial actions via
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nuclear receptors, named ERa and ERP which
decrease vascular tone, has cytoprotective action
on the vascular wall, increase of HDL cholesterol,
decrease of LDL cholesterol, causes inhibition of
LDL-oxidation and decreases plasminogen and
fibrinogen levels. The relaxing effect is caused
by:increased synthesis of endothelium-dependent
relaxing factors (NO, PGI2, EDHF)!, decreased
production of vasoconstrictor factors, such as
endothelin® or superoxide anion %, decreased
calcium entry into vascular smooth muscle cells*
and decreased a-adrenergic responsiveness in
venous smooth muscle cells, thereby decreasing
venous tone and contributing to the pathogenesis
of varicosities?. There is enhancement of venous
compliance after ingestion of oral estrogen-
containing contraceptives and occurrence of
varicose veins.??

Progesterone produce a dose-dependent
relaxation mediated by a receptor-activated cAMP
mechanism.*

Other Hormones which havearole to play include
vasopressin, somatostatin, insulin and thyroid
hormones. The constrictor action of vasopressin
seems to be lower in veins, compared to arterial
preparations, due to a low population or sensitivity
of receptors sites for this peptide.’®' Somatostatin
presents both venoconstrictor and venodilator
actions. The dilator effect of somatostatin was
reported in the venous portal tree. A combination
of somatostatin, vasopressin, and nitroglycerin
seems to be very effective in patients with portal
hypertension®*. Insulinplays a role in the regulation
of vascular tone in human vessels, including
venous tone by attenuating vasoconstrictor
responses to pressor agonists and increasing the
vasorelaxing effect. Mechanism of insulin-induced
vasodilation are decreased vascular sensitivity to
a-adrenergic agonists and an enhanced sensitivity
to B-adrenoceptor agonists®; stimulation of nitric
oxide release from endothelial cells®%; activation of
ATP-dependent potassium channels.***” Insulin has
Long term actions in vascular smooth muscle cells,
such as increase of Na*-K*-ATP-ase and Na*-Ca*
exchanger.®®* Thyroid Hormones have positive
inotropic and vasodilator effects.*

Local control

Local control of veins is achieved by Metabolic,
Humoral, Ions and Endothelium derived factors.
PO, represents animportant factor in local metabolic
regulation venous tone. Chronic hypoxia impairs
venous smooth muscle contractility.*! Acute hypoxia
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increases venous smooth muscle contractility.
Anoxic constriction is mediated by ET-1 release.’
Lowered pH and increased PCO, decreases smooth
muscle contractility.*? Lactateis produced by the
venous wall, even in normoxic conditions; in case
of local hypoxia, lactate release is elevated, because
LDH (lactate dehydrogenase) subunit composition
in venous tissue is better suited for transformation
of pyruvate into lactate ®. In pre-eclampsia,
absence of lactate induced dilatation of placental
vessels may contribute to the fetal complications
due to impaired blood flow and vasospasm.*
Adenosine is well known for itspowerful relaxing
effects in vascular beds. P1-purinoceptors present
an agonist potency and their activation induces
changes in intracellular cAMP mechanism. ATP
and ADP (adenosine diphosphate) are components
of platelets and erythrocytes, and can also be
released from endothelial cells and smooth muscle
cells.® Activation of P2-purinoceptors can produce
either vasoconstriction or vasodilation. Endothelial
P2 receptors usually mediate relaxation via
production of NO.

Humoral Control involves vasoconstrictors
asangiotensin II, PGF2a, Thromboxane A2,
bradykinin, histamine (H1), serotonin and

vasodilators as ANP (atrial natriuretic peptide),
BNP (brain natriuretic peptide), CNP (c-type
natriuretic peptide), PGI2, PGE2, Bradykinin,
Histamine (H2), Substance P. Angiotensins exist
in vascular tissue including venous wall.*¥
Angiotensin-converting enzyme (ACE) activity
was found in the endothelium and mast cells in
the adventitia of the vessel wall.* Angiotensin
I caused a marked venoconstriction. The
contractile response was inhibited by AT1 receptor
antagonist losartan.”” Angiotensin II potentiates the
venoconstrictorresponse via release of NE from the
nerve terminals.®** Ang II, Ang III, and Ang IV
produced concentration-dependent contractions.
The ACE inhibitor enalaprilat augmented
endothelium-dependent relaxations.® In varicose
veins, the reactivity of venous smooth muscle to
angiotensin II is impaired.®

Natriuretic Peptidesas ANP, BNP and CNP are
encoded by genes with similar structure. They
exert their affects through NP receptors. Two of
them stimulating guanylate cyclase, whereas the
third appears mostly as a clearance receptor. ANP
(mainly synthesized within the atrial myocytes),
BNP (predominantly produced in atria and brain)
and CNP from the vascular endothelium is involved
in the control of vascular tone.>*

Venous tissue is capable of producing
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eicosanoids. Both endothelium and smooth muscle
take part in production of both prostacyclin and
thromboxane.” There are two forms of COX: the
constitutive form COX-I, located in the endothelial
layer, a cytokine-inducible isoform, COX-2, in
vascular smooth muscle by IL-1f3, TNF-a, bacterial
LPS (lipo-polysaccharides), growth factors, and
phorbol esters. Venous smooth muscle expressed
higher amounts of COX-2 than the arterial one.*®
Bradykinin can be derived from a number of
different sources, including endothelium and are
considered local hormones acting in a autocrine-
paracrine manner. ACE inactivates bradykinin and
thereby blunt sendothelium-dependent relaxations
to this peptide.>? Histamine presents venoconstrictor
and venodilator actions. The H1 receptors mediate
their effects via products of inositol phospholipid
hydrolysis and increasing intracellular calcium. H2
receptors are coupled via Gs protein to adenylate
cyclase and stimulate cAMP formation, inducing
a decrease of Ca*®. Serotonin is mainly derived
from platelets acton specific 5-HT receptors, may
induce both contraction and relaxation®-®. The
relaxing action is due to inhibition of NE release
from sympathetic nerveendings, by direct vascular
smooth muscle relaxation, and by release of
EDRF*. Substance Pis an endothelium-dependent
vasodilator neurokinin effect being mediated by
NKI receptors.®5

Ions such as Sodium, Potassium, Calcium,
Magnesium, and Chloride also have a role to play in
local control of venous tone.Sodium distribution is
regulated by ¢ Na*- K* pump.®® Na*/Ca*" exchanger
transports Ca** out of the cell at expense of Na
influx, which then will be removed by the Na*- K*
pump. Sodium also takes part in- Na*-H* exchanger,
Na*/K/2Cl, and Fast sodium channels. Potassium
presents important role through direct and indirect
mechanisms, through the electrogenic Na*- K*
pump, by alterations in cell membrane permeability
and bymodulation of norepinephrine release by
sympathetic nerves.” A moderate K* elevation (5-
10 mM) produced relaxation, while a pronounced
increase, above 15 mM induced venous contraction.”
Different types of potassium channels are Ca*
activated K* channels (BK Ca*), ATP sensitive K*
channels (KATP) andvoltage gated K* channels
(KV). Calcium plays a major role in the initiation
of contraction, which depends on the increase
of myoplasmic concentration of Ca?*Calcium
influx from the extracellular pool occurs through
receptor-activated, voltage-dependent, or stretch-
activated calcium channels. Release of Ca* from
the sarcoplasmic reticulum is linked to binding of
the second messenger IP3 (ionositol triphosphate).”
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Magnesium represents a natural calcium antagonist;
it inhibits voltage-dependent, receptor-dependent,
and leak channels.”>”* Reduction of extracellular Mg*
level increases Ca*" influx with subsequent elevation
in tension and reactivity to vasoconstrictors.”*7*

Chloride transport across cell membrane is
elicited via:co-transporters, such as Na*-Cl, K*-Cl,
and Na*-K*-2Cl >, exchangers, such as Na*-HCO,/
Cland HCO, /CI; andchloride channels.”

Endothelium-Derived Factors are also
responsible forshort term regulation ofvenous
tone. It produces vasodilator substances, such as
nitric oxide (NO), prostacyclin (PGI2) and EDHF
andvasoconstrictor factors, such as endothelin-1,
thromboxane A2 and prostaglandin H2.

Nitric oxide (NO) is formed from the guanidine-
nitrogen terminal of L-arginine by endothelial NO
synthase (eNOS). Itdiffuses into the underlying
vascular smooth muscle to mediate vascular
relaxation by a cGMPdependent process.'"”®
Pathophysiological use of NO are in Venous graft
spasm, Primary varicose veins and, Raynaud’s
disease. Nitrovasodilators including Glyceryl
trinitrite (GTN) and other organic nitrates, are
prodrugs, acting by the release of nitric oxide.”
The venoselectivity of these NO-donating drugs
presents both advantages (efficacy in heart failure
and angina therapy) and disadvantages (postural
hypotension, headache).*® Endothelium-derived
hyperpolarizing factors (EDHFs) induces relaxation
by reducing the open probability of voltage
-dependent calcium channelsand by the activation
of potassium channels on the vascular smooth
muscle.!”®' Important stimuli for ET-1 release are,
hypoxia and low shear stress, vasoactive substances
(epinephrine,  angiotensin  1I,  vasopressin,
bradykinin), growth factors (transforming growth
factor)®, and cytokines (1L-1).%

Other factors involved in the modulation of
venous tone are Reactive oxygen species, Cytokines,
Fibrinogen, thrombin, Oxidized Low-Density
Lipoprotein (ox-LDL) and Vasostatins.

Reactive Oxygen Species (ROS) are generated
mainly at sites of inflammation and injury. They
function as signalling molecules. At higher
concentration, they can endanger all cellular
macromolecules.” Main ROS are Superoxide Anion,
Hydrogen peroxide and OH (hydroxyl ions). Major
ROS producing systems include®: NADH/NADPH
oxidases, xanthine oxidase, lipo-oxygenases;
cyclooxygenase; P-450 monooxygenases; the
enzymes of mitochondrial oxidation, NO synthase.
Défense against ROS are superoxide dismutases
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(SOD), catalasesand peroxidases.®* Cytokines
likeIL-1 may influence venous contractility by
inducing NO synthase. Fibrinogen endothelium-
dependent relaxation effect is reversed at higher
concentrations of fibrinogen.

Myogenic control

Venous intrinsic tone play an insignificant role in
overallability of veins toregulate vascular capacity.'

Pharmacological aspects

Include Venodilator Drugs, Calcium antagonists,
Nitro-vasodilators, ACE inhibitors. Venotonic
Drugs are derived from Aesculus hippocastannum
(Horse chestnut), Ruscus aculeatus (Butcher’s
broom), Centella  Asiatica (Gotu Kola),
Bioflavinoids:Diosmin and Hesperidin.

Conclusion

Innervation, hormones, metabolic factors, ionic
environment, humoral factors, endothelium-
derived vasoactive factors, and even reactive
oxygen species and cytokines act directly on
venous smooth muscle and endothelial cells.
In addition, to their vasoconstrictor or vasodilator
actions, some of these factors may be involved in
other important physiological mechanisms, suchas
vascular hypertrophy, intimal hyperplasia, and
venular permeability.
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kept limited to 20 in case of major communications
and 10 for short communications.

More information about other reference types
is available at www.nlm.nih.gov/bsd/uniform_
requirements.html, but observes some minor
deviations (no full stop after journal title, no issue
or date after volume, etc).

Tables

Tables should be self-explanatory and should
not duplicate textual material.

Tables with more than 10 columns and 25 rows
are not acceptable.

Table numbers should be in Arabic numerals,
consecutively in the order of their first citation in
the text and supply a brief title for each.

Explain in footnotes all non-standard
abbreviations that are used in each table.

For footnotes use the following symbols, in this
sequence: *, , T, £},

Illustrations (Figures)

Graphics files are welcome if supplied as Tiff,
EPS, or PowerPoint files of minimum 1200x1600
pixel size. The minimum line weight for line art is
0.5 point for optimal printing.

When possible, please place symbol legends
below the figure instead of to the side.

Original color figures can be printed in color at
the editor’s and publisher’s discretion provided the
author agrees to pay.

Type or print out legends (maximum 40
words, excluding the credit line) for illustrations
using double spacing, with Arabic numerals
corresponding to the illustrations.

Sending a revised manuscript

While submitting a revised manuscript,
contributors are requested to include, along
with single copy of the final revised manuscript,
a photocopy of the revised manuscript with
the changes underlined in red and copy of the
comments with the point to point clarification to
each comment. The manuscript number should
be written on each of these documents. If the
manuscript is submitted online, the contributors’
form and copyright transfer form has to be
submitted in original with the signatures of all
the contributors within two weeks of submission.
Hard copies of images should be sent to the office
of the journal. There is no need to send printed
manuscript for articles submitted online.

Reprints

Journal provides no free printed reprints,
however a author copy is sent to the main author
and additional copies are available on payment
(ask to the journal office).

Copyrights

The whole of the literary matter in the journal is
copyright and cannot be reproduced without the
written permission.

Declaration

A declaration should be submitted stating that
the manuscript represents valid work and that
neither this manuscript nor one with substantially
similar content under the present authorship
has been published or is being considered for
publication elsewhere and the authorship of this
article will not be contested by any one whose
name (s) is/are not listed here, and that the order of
authorship as placed in the manuscript is final and
accepted by the co-authors. Declarations should be
signed by all the authors in the order in which they
are mentioned in the original manuscript. Matters
appearing in the Journal are covered by copyright
but no objection will be made to their reproduction
provided permission is obtained from the Editor
prior to publication and due acknowledgment of
the source is made.
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Approval of Ethics Committee

We need the Ethics committee approval letter
from an Institutional ethical committee (IEC) or
an institutional review board (IRB) to publish
your Research article or author should submit a
statement that the study does not require ethics
approval along with evidence. The evidence could
either be consent from patients is available and
there are no ethics issues in the paper or a letter
from an IRB stating that the study in question does
not require ethics approval.

Abbreviations

Standard abbreviations should be used and be
spelt out when first used in the text. Abbreviations
should not be used in the title or abstract.

Checklist
*  Manuscript Title
* Covering letter: Signed by all contributors

e Previous publication/ presentations
mentioned, Source of funding mentioned

e Conflicts of interest disclosed

Authors
* Middle name initials provided.

e Author for -correspondence,
address provided.

with e-mail

* Number of contributors restricted as per the
instructions.

* Identity not revealed in paper except title page
(e.gname of the institute in Methods, citing
previous study as ‘our study’)

Presentation and Format
*  Double spacing
* Margins 2.5 cm from all four sides

* Title page contains all the desired information.
Running title provided (not more than 50

characters)

e Abstract page contains the full title of the
manuscript

e Abstract provided: Structured abstract

provided for an original article.
* Key words provided (three or more)
e Introduction of 75-100 words
* Headings in title case (not ALL CAPITALS).

References cited in square brackets

*  References according to the journal’s instructions

Language and grammar
*  Uniformly American English

e Abbreviations spelt out in full for the first time.
Numerals from 1 to 10 spelt out

*  Numerals at the beginning of the sentence spelt
out

Tables and figures

*  No repetition of data in tables and graphs and in
text.

* Actual numbers from which graphs drawn,
provided.

* Figures necessary and of good quality (color)

e Table and figure numbers in Arabic letters (not
Roman).

* Labels pasted on back of the photographs (no
names written)

* Figurelegends provided (not more than 40 words)

e Patients’ privacy maintained, (if not permission
taken)

*  Credit note for borrowed figures/ tables provided

e Manuscript provided on a CDROM (with double
spacing)

Submitting the Manuscript
* Isthejournal editor’s contact information current?

e Is the cover letter included with the manuscript?
Does the letter:

1. Include the author’s postal address, e-mail
address, telephone number, and fax number for
future correspondence?

2. State that the manuscript is original, not
previously published, and not under concurrent
consideration elsewhere?

3. Inform the journal editor of the existence of any
similar published manuscripts written by the
author?

4. Mention any supplemental material you are
submitting for the online version of your
article. Contributors” Form (to be modified as
applicable and one signed copy attached with
the manuscript)
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