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y:0:13y:¥:(eojlf Obesity is the current burning issue in the developing countries. It has got multi facet of influence on the

human body. Autonomic nervous system has got interconnection with obesity.
Aim: To know the sympathetic activity of the Autonomic nervous system in obesity by doing isometric exercise.
Materials and Methods: The study was conducted in male and female subjects (n =60) aged between 18-30 years, taken

randomly from Guntur Medical College, Guntur.

Results and Discussion: Subjects were divided according to WHO guidelines into obese and non obese groups. Resting Heart
rate and blood pressure recorded initially and also after isometric exercise.
Conclusion: Initial clinical trials will help clinicians in eliciting autonomic dysfunction in ruling out obesity induced health

issues and finally promote health to community

I.INTRODUCTION

BACKGROUND:

Autonomic nervous system (ANS) has got pivotal role in the
utilisation and restoration of metabolic resources and the
body reserves. Obesity results from greater energy intake than
energy expenditure. Childhood over nutrition is a cause of
early obesity. Alterations of the ANS might be involved in the
pathogenesis of obesity, on the other hand the excess weight
induces ANS dysfunction, which may cause haemodynamic
and metabolic alterations that increase the cardiovascular
risk in obese individuals, making them prone to hypertension,
insulin resistance and dyslipidaemia. The autonomic nervous
system plays a major role in the integrated regulation of food
intake, involving satiety signals and energy expenditure. Thus
ANS dysregulation might favour body weight gain.
Conversely, obesity might trigger alterations in the
sympathetic regulation of cardiovascular functionl.

Interaction between the sympathetic nervous system (SNS)
and the renin- angiotensin- aldosterone system (RAAS) has
been long appreciated. RAAS activation in obesity has been
attributed to increased synthesis of angiotensinogen by
visceral fat and finally contribute to rise in blood pressure” The
assessment of ANS requires recording the response of an end
organ to physiological manoeuvre. Stimulation of rise in Blood
Pressure (BP) is a reflection of sympathetic activity and
changes in heart rate is a reflection of parasympathetic
modulation activity. Together, they determine autonomic
activity.’

Factors, such as reduced Nitric Oxide (NO) formation,
increased angiotensin II levels, baroreflex dysfunction, and
reduction in adiponectin and ghrelin levels may contribute to
alteration of sympathetic nervous system (SNS) in obesity.
These factors likely to precipitate their individual effects on
SNS activity and blood pressure. * Low resting muscle
sympathetic nerve activity may be at risk for body weight gain
resulting from a lower metabolic rate. It is documented that
low sympathetic activity and a low activity of adrenal medulla
leads to development of central adiposity’ The rise in resting
heart rate in obesity was primarily due to withdrawal of
parasympathetic tone rather than increased sympathetic
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activity or increased intrinsic heart rate. However, obesity
impairs renal-pressure natriuresis and causes sodium
retention. Sodium retention and volume expansion in obesity
are not due to renal vasoconstriction or decreased glomerular
filtration rate (GFR), as GFR and renal plasma flow are
elevated in obese individuals and sodium retention is due
mainly to increased renal tubular reabsorption. Obesity
increases renal tubular sodium reabsorption, impairs renal-
pressure natriuresis, and causes hypertension Elevated levels
of nonesterified fatty acids (NEFA) also contribute to
increased blood pressure in obese hypertensive subjects’.

Objectives of the study:

The primary objective was to assess the sympathetic activity of
the Autonomic nervous system in obesity by doing isometric
exercise.

II. MATERIALS & METHODS

The present study was conducted in 60 individuals (n= 60) test
and control group constitutes 30 each, their age ranging from
20 to 40 years. Subjects were taken randomly from Guntur
Medical College, Guntur. Ethical Committee clearance was
obtained from the Institutional Ethical Clearance Committee.
Prior to the study, consent was taken from the subjects to carry
out the research work and each subject was informed in detail
of the objectives and aim of the research protocol and
methods to be used. The data was collected using a
predesigned and pre tested proforma.

Since autonomic function tests are simple, non-invasive, and
reliable, they can be used as a mode of screening for
cardiovascular risk factors, which helps in early intervention
and to prevent the associated morbidity and mortality in
obese individuals and causes little discomfort to the subjects.
Data thus generated was statistically analyzed.

Experimental Protocol

The study constitutes estimation of height, weight, body mass
index. Portable stadiometer is used for measuring height. For
the measurement of standing height, the subject was asked to
stand with his/her back against the board. Standing height for
each subject was measured by making the subject stand
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barefoot with heels, buttocks and shoulders touching the
vertical surface and head in the Frankfurt plane. The back,
scapulae and buttocks are in contact with the vertical board if
possible, or whichever part of the body touches the board first.
The weight was measured barefooted and the subject is asked
to step up backwards onto the scale and stand still over the
center of the scale with body weight evenly distributed
between both feet. The subject's arms should be hanging
freely by the sides of the body, with palms facing the thighs.
The subject should hold his/her head up, and face forward.
BMI was calculated using Quitlet's formula, BMI = Weight (In
Kilograms)/ Height*(In Metres).

Tests for autonomic function were done in the laboratory using
isometric hand grip test. During isometric contraction with
Handgrip dynamometer, muscle gets a chance for liberal
blood flow during relaxation, but flow remains restricted
throughout the activity. Therefore there is not much scope for
impairment of circulation which causes delay in the onset of
fatigue.

Subjects were asked to take rest for 30 minutes and then
resting heart rate and resting blood pressure were recorded.
Procedure for hand grip test was explained to the subjects and
experiment was done with dominant hand. Subject was
asked to compress the handle with maximum effort as hard as
possible and the tension developed was measured and again
after 3 minutes subject was asked to repeat the same
procedure till he gets fatigue. Heart rate and blood pressure
were measured as soon as the subject has stopped the
procedure. Post exercise values of heart rate, blood pressure
of non obese group were compared with the post exercise
values of heart rate and blood pressure of obese group. In the
IHG test, there is rise in heart rate and blood pressure. The
normal response is rise in systolic pressure of more than 30mm
Hg andrise in the heart rate by about 30%.

Statistical Analysis

Data were reported as mean and standard deviation
[mean=*SD]. Means were compared between two groups by
unpaired 't' test. A 'p'value of <0.05 was considered
statistically significant. Descriptive statistical analysis was
carried out in the present study by using SPSS software.

III. RESULTS
Table 1: metabolic parameters of 2 groups before and after
exercise

Parameter |Normal Obese t' Value |'p' Value
Height 161.80+7.77 [159.33+6.93 |1.2952 |0.2004
Weight 59.87+6.27 |72.10+5.08 |8.3039 |0.0001
BMI 22.807+1.289 (28.447+1.834|13.7803|0.0001
Heart Rate |75.80%+5.61 |62.47+7.13 [8.0508 |0.0001
Post

Exercise

Sbp 125.87+4.90 [150.73+7.40 |15.3494|0.0001
Post

Exercise

Dbp 81.80+1.92 |[101.00+7.35 |13.8465|0.0001
Post

Exercise

In the present study, we compared BMI of non obese and
obese individuals, 'p' value was found to be 0.0001 which was
statistically significant. Even the results of heart rate and BP
were found to be statistically significant (0.0001). It proves,
there was a close association between BMI and cardiac
parameters.

IV.DISCUSSION

We have correlated BMI with heart rate and blood pressure.
We found statistically significant increase in blood pressure
and decrease in heart rate in obese individuals when

compared to non obese group and our results coincides with
yaylalietal’.

During the early phases of obesity, primary sodium retention
exists as a result of increase in renal tubular reabsorption.
Plasma renin activity, angiotensinogen, angiotensin II and
aldosterone values display significant increase in obese
individuals. Insulin resistance and inflammation may
promote an altered profile of vascular function and
consequently hypertension. Leptin and other neuropeptides
are possible links between obesity and the development of
hypertension. Obesity should be considered as a chronic
medical condition which is likely to require long-term
treatment.’
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Fig 1. Relation between obesity and hypertension

In terms of metabolism, the sympathetic nervous system is
fundamental in controlling daily energy expenditure via the
regulation of resting metabolic rate. It is important to note that
not all organs are targeted equally by the sympathetic
nervous system with the metabolic effects ensuring increased
central sympathetic outflow is dependent on the adrenergic
receptors present in the target organ’.

Decreased heart rate in the obese individuals is due to the
lowered sympathetic response activity at the level of target
tissue but not due to the increased level of catecholamines".

V.CONCLUSION

From the study we assume that, 23 to 32.1 kg/m’ of BMI are
found to be cardiac risk category of young individuals. With
this we conclude that early clinical interventions will help in
the autonomic modulation as a treatment for obesity. This will
help in reducing the risk of fatality and lethality of cardiac risk
factors. Since, autonomic function tests are cost effective,
easily available, can be used as diagnostic tool for early
evaluation of obesity related complications in community
trails.

ACKNOWLEDGEMENTS

We express our sincere and heart full gratitude to the
opportunity and support provided by the professor and HOD
of Guntur Medical College & Hospital Guntur (A.P). We are
extremely thankful for the support provided by our faculties of
Department of Physiology (GMC). Last but the most, we would
like to thank all the MBBS students of first, and third semester
of Guntur Medical College & Hospital for extending their
cooperation.

DECLARATIONS

Conlflict of Interest: None declared

Source of funding: No funding sources

Ethical approval: The study was approved by the Institutional
Ethics Committee of Guntur Medical College & Hospital,
Guntur.

Limitations: First, the sample used in this study was a
convenient sample and thus findings need to be interpreted
with caution. Further qualitative studies are needed for better
understanding to plan for interventions.

14 = GJRA - GLOBAL JOURNAL FOR RESEARCH ANALY SIS



REFERENCES

1.

Guarino D, Nannipieri M, lervasi G, Taddei S, Bruno RM. The Role of the
Autonomic Nervous System in the Pathophysiology of Obesity. Front Physiol.
2017;8:665.

Straznicky NE, Grima MT, Sari CI, Lambert EA, Phillips SE, Eikelis N, et al.
Comparable Attenuation of Sympathetic Nervous System Activity in Obese
Subjects with Normal Glucose Tolerance, Impaired Glucose Tolerance, and
Treatment Naive Type 2 Diabetes following Equivalent Weight Loss. Frontiers
in Physiology. 2016;7(516).

Jain A, Singh N, Gupta R. Autonomic Reactivity Differs in Young Adults
Classified using Revised Indian and WHO Guidelines for Obesity. ] Clin
DiagnRes. 2016;10(9):Cc01-cc4.

Kalpana B, Shenoy J, Kumar J, Bhat S, Dutt A. Study of sympathetic nerve
activity in young Indian obese individuals. Archives of Medicine and Health
Sciences. 2013;1(1):29-32.

da Silva AA, do Carmo ], Dubinion ], Hall JE. The role of the sympathetic
nervous system in obesity-related hypertension. Curr Hypertens Rep.
2009;11(3):206-11.

Hall JE, Brands MW, Hildebrandt DA, Kuo ], Fitzgerald S. Role of sympathetic
nervous system and neuropeptides in obesity hypertension. Braz ] Med Biol
Res. 2000;33(6):605-18.

Fidan-Yaylali G, Yaylali YT, Erdogan C, Can B, Senol H, Gedik-Topcu B, et al.
The Association between Central Adiposity and Autonomic Dysfunction in
Obesity. Med Princ Pract. 2016;25(5):442-8.

Simran Grewal VG, Int J Cur Bio Med Sci. Effect of obesity on autonomic
nervous system. CurrentSciDirect Publications; 2011. p. 15-8.

Thorp AA, Schlaich MP, Relevance of Sympathetic Nervous System Activation
in Obesity and Metabolic Syndrome. Journal of Diabetes Research.
2015;2015:11.

Kim JA, Park YG, Cho KH, Hong MH, Han HC, Choi YS, et al. Heart rate
variability and obesity indices: emphasis on the response to noise and
standing. ] Am Board Fam Pract. 2005;18(2):97-103.

GJRA - GLOBAL JOURNAL FOR RESEARCH ANALY SIS * 15

VOLUME-8, ISSUE-7, JULY-2019 * PRINT ISSN No. 2277 - 8160




