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Autonomic nervous system, as complex, multi-faceted neural networks has now emerged as an important system involved
in various neuropsychiatric and neurodegenerative including memory disorders in addition to cardiovascular diseases.
Earlier research in auto-pharmacology was focussed on receptor characterisation and understanding mechanism involved in
specific conditions. Currentlfocus is more on comorbid conditions associated with complications of cardiovascular
system and neurological disorders. Interestingigre have been increased research works on metabolic dis¥idters.
another facet of research is the scientific evidence of yoga for the management of comorbid disorders associated neurological
disorders.
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Introduction respiratory rate, digestion and maintenance of internal
_ _ homeostasis was known from earlier déyzart from

The autonomlc_nervous system S one _Of f[he k(“‘\yneurological and neuropsychiatric disorders, role of

regulators for involuntary activities principally abnormal autonomic functions is implicated in comorbid

controlling below th? Ievel_of consmoqsness_to conditions associated with various cardiovascgular
manage and synchronize bodily homeostatic funCt'onSdigestive and metabolic disorders (Grassi and Ram,

and visceral activities under physical and mental StresSo416: Palet al 2014a).Various symptoms like
Earlier studies in the field of autonomic pharmacology ' y :

o roblems with the regulation of heart rate, blood
were focussed on receptor characterizations an(g

: ) ) ressure, body temperature, perspiration, and bowel
neurotransmitter control through various autacoids

Adithan. 1996 Goval and U i 2008 ) and bladder functions are assigned to alterations in
(Adithan, , Goyaland Uumran, Jitonomic autonomic controls. In last couple of years, more

nervous system outputs are based on secretory,yeniion has been paid at the cardiovascular system
activity of glands and contraction of smooth muscles, disorders, brain disorders and metabolic disorders

while inputs mainly derive from afferent sensations associated with autonomic nervous system (Indumathy
arising from visceral receptors (Bassi and Bozzali, etal., 2015; Kumar et al., 2017; Nayasial., 2016:
2015; Nive_thitr_]a et al. 2(_)16).Autonomic nervous Palet’ al., 2614a; Senan :smd Pétrosyan, 2614; U’dupa
systemh W_'th Its entt(ajng,_ paraTympatkhetlc Ian_d etal., 2007). It is now evident that autonomic nervous
sympathetic nervous divisions plays a key role in system plays a vital role in attention, self-regulation,

regulation of fur:'cl:(tlon assomate_zq with the central emotional stability and social affiliation (Rukmashi
hervous system like memomognition, movements al., 2016). Its failure is commonly observed in many

of va:_loufs muslcledlnTp;]artlclulafr v?scula_ture and neurological and neuropsychiatric disorders, including
secretion from glands. Iheroie orautonomic nrs‘rvousneurodegenerative and vascular brain diseases,

system on over visceral functions such as heart raternemory impairment, spinal cord injusnd peripheral
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neuropathies, where they trigger or enhancedeterminants. In a prospective stugygearchers have
pathological symptoms (Bansakl., 2011; Jangiret revealed a higher risk for sudden death for those
al., 2016; Shaikh anderma, 201; Totaet al., 2012b). apparently healthy individuals whose heart rate
responses are exaggerated under mild emotional stress
*and below normal during peak exercise. Therefore,
the individuals showing these symptoms required
preventive strategies to reduce the probability of
ischemic heart disease (Senan and Petrosyan, 2014).

Literature searches were done from PubMed
ScienceDirect and Google Schol@hese literature
searches were filtered for the last five years and
further publications were selected only for the
research works which were published from Indian
laboratories/Research centres by the Indian authors/ Under normal conditions, parasympathetic and
co-authors. In addition, we have reviewed the sympathetic nervous systems interact to regulate the
research works reported on yoga and its beneficialheart rate of about 70 beats per minftgivation of

effect/s on abnormal autonomic functions. sympathetic nervous system by emotional or physical
stress increases heart rate and the force of heart beat.

Autonomic Nervous System and Car diovascular A cross-sectional study was carried on 134 rice mill

System Disorders workers and found that the rice mill workers are under

Cardiovascular functions are controlled by neural Nigh level of dust exposure which has abnormalities
factors, temperature and various hormones, and ofeen in cardiovascular system and deleterious effects
these, neural factors primarily concern the autonomic©n their blood and tissues due to high oxidative stress

nervous system, which play a major role in maintaining (Patilet al., 2015).

and regulating cardiac functiores., blood pressure Heart rate, autonomic nervous system disorders
and heart rate (Nivethithet al., 2016).Autonomic and diseases like diabetes affect the corrected QT
cardiovascular control is impaired in hypertension, (QTc) interval. Howeverthe efect of exercise that
leading to a reduction in the parasympathetic tonealters autonomic nervous system activity QT is

and to an increase in the sympathetic influences tonot clear On the other hand, incidence of sudden
the heart and peripheral vessels. The sympatheticardiac death increases many-fold post exercise.
dysfunction depends on a variety of reflex and non- Recently an interesting observation was documented
reflex mechanisms and participates at developmentrom a study with twenty-nine healthy medical
and progression of the essential hypertensive statgtudents. From this studguthors have justified that
(Grassi and Ram, 201@n experimental study was  exercise brings about detectable change in the QT
conducted to evaluate the role of sympathetic nervousnterval after a period of 5 min isometric exercise in
system and oxidative stress in hemodynamic andnormal individuals; which, in high risk individuals may
autonomic control after acute inhibition of the synthesis predispose to sudden cardiac death (Mehe.,

of nitric oxide, using intravenousy) injection of 30 2014).

mg/kg N(G)-nitro-l-arginine methyl ester in adult L o :
Wigstagr ragts.)lt has beé]n concludeg that even though Chronic mitral regurgitation is characterized by

-_adverse ventricular re-modelling and progressive left
pressor response was unaffected, reversal of Cardla\%entriculard sfunction leadin thearp')[fagigluﬁmme
autonomic responses and decline in oxidative stres Y 9

following sympathectomy in N(G)-nitro--arginine %-blockers improve left ventriculaemodelling and

methyl ester -treated rats reflects a significant role pr_ct)rg]]nfglos Ina'f?:tr:fgtszétﬁr:r?i rtrfhaélu;ﬁé:_r:: a:ns.:?;jly
for sympathetic innervation in acute N(G)-nitro-I- wi patl ! u ! !

arginine methyl ester -induced hypertension (Chaswalregurg't‘r’ltlon were subjectgo! to metoprolol or placepo.
etal., 201). The results showed beneficial effect of Metoprolol in

rheumatic mitral regurgitation, targeting the sympatho-

The relationship has been found between sudderadrenergic axis and exerted favourable effects on left
cardiac death and autonomic disbalance of nervoussentricular volumes, left ventricular end-systolic stress,
system, which affect on baro-reflector regulation of and left ventricular work. Further authors have
the heart rhythm. The importance of heart rate in warranted that more studiage required to elucidate
cardiovascular prognosis can be explained by itsthe role of3-blockers in rheumatic mitral regurgitation
relationship with major pathophysiological (Sahooetal., 2016).
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Acute and chronic stress is a risk factor for the modifications has a role in normalizing blood pressure
development and progression of coronary arterythrough autonomic function modification and thus can
disease. Increased arterial stiffness is an independertie used as a complementary therapy along with the
marker for cardiovascular disease. Cold pressor tesbther lifestyle modifications (Kunikullayatal., 2015).

is known to be associated with substantial activation _ o
of the autonomic nervous system. In a double-blind, Autonomic Nervous System and Brain Disorders

placebo-controlled, crossover studhyllanthus  nare is an autonomic dysfunction in children with
emblica extract showed a significant decrease in cold 4itantion deficit hyperactivity disordewhich is a

pressor stress test induced changes on aortic wave,ymon childhood neuropsychiatric disorder a
reflections in healthy human subjects (Fatenal ., study Rukmaniet al. (2016) have unravelled the
2014). nature of cardiac autonomic dysfunction present in

Hypertension, one of the modifiable risk factors children with attention deficit hyperactivity disorder
for cardiovascular disease, is known to be associated@nd showed that autonomic dysfunction causes heart
with increased oxidative stress and reducedrate variability which is a non-invasive marker of
cardiovagal modulation. Similar to hypertension, pre- utonomic nervous system in attention deficit
hypertension is associated with an increased risk ofyPeractivity disorder with sympathovagal imbalance
adverse cardiovascular evenfs.hypertension and sympathgtic dominance. In ad_dition,_ various
screening camp study concluded that pre-hypertensioPSychiatric disorders such as anxiety disorders,
in young adults is associated with increased oxidativedepression and schizophrenia are associated with
stress and altered cardiovagal modulation. The riskreéduction in overall heart rate variability with
factors for cardiovascular diseases in pre-hypertensivesympathovagal imbalance with sympathetic dominance
young adults were found to be equivalent to that of (Udupaét al., 2007). It has been reported that
middle-aged adults who are in the twilight zone for abnormal heart rate variability is found in schizophrenia

developing cardiovascular dysfunctions (Thiyagarajan Patients, suggesting a pathophysiological link between
etal., 2013). central autonomic dysfunction and symptoms of

schizophrenia and that, these could be herit#ble.

Fibromyalgia is generally associated with study was conducted to evaluate cardiac autonomic
dysautonomia and amitriptyline is the most common response to mental arithmetic stress in first-degree
drug prescribed for the treatment of fibromyalgia. In relatives of schizophrenia patients. The authors have
a preliminary studylow dose (10mg) of amitriptyline  suggested poor recovery from cardiac autonomic
was studied with autonomic function tests and blood functions alterations induced by arithmetic stress may
flow measurements in well-diagnosed patients with pe a heritable trait marker of schizophrenia
fibromyalgia. Authors have warranted that (Abhishekhet al., 2014). In an independent study
amitriptyline therapy (10mg for 3 months) increases authors have investigated the relationship between
blood flow to the affected sites. It does not affect heart rate variability measures and in the patients
autonomic tone and reactivity in the patients with suffering from depression (Jangpaegal., 2016).
fibromyalgia (Kulshreshthet al., 2012a; b). Current  They found that there was alteration in heart rate
understanding of autonomic nervous system variability present in patients with depression due to
abnormalities in fibromyalgia has been reviewed enhanced sympathetic activation relative to
elsewhere. They have concluded that a high peripheraparasympathetic component, in accordance with what

sympathetic tone causes regional ischaemia, whichmost of the prior studies have suggested.
in turn results in a widespread pain. Thus, therapeutic

interventions (e.g. exercise) that result in vasodilatation ~ Stress-induced increase in plasma corticosterone
and favourable autonomic alterations have proven to@nd norepinephrine levels used as markers for the

be effective (Kulshreshtha and Deepak, 2013). function of hypothalamo-pituitary-adrenal (ARaxis
and sympathetic nervous system respectiiiyne

In a separate prospective randomized controlledherbal drugs and secondary metabolites have been
trial study authors suggested that passive listening toreported to have anti-stress activity and normalise
Indian music along with conventional lifestyle stress-induced perturbations of serotonin, dopamine
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and its metabolites, indicating modulation of brain for recovery chances of developing infections, etc.
monoaminergic system probably mediated through theAuthors have suggested that strict management
HPA axis (Bali and Jaggi, 2016; Krishnamurtely = guidelines, pharmacotherapy and exact incidence in

al., 2013; Krishnamurthgt al., 2011; Thakuret al., pediatric population are still required (Deepékal .,
2015; Thakuet al., 2014). 2015).
Evidence indicates that inhibition of central renin An experimental study was conducted to study

angiotensin system ameliorates memory impairmentthe clinical manifestations, neurobehavioral,
in animals and humans. In an earlier experimentalhematobiochemical, oxidative stress, genotoxiaityl
study, the involvement of central angiotensin histopathological changes during acrylamide toxicity
converting enzyme in streptozotocin induced in rats. Histopathological changes observed in brain
neurodegeneration and memory impairment wasinclude neuronal degeneration, edema, and congestion,
established elsewhereqffetal., 2012a). In arecent  While spinal cord revealed demyelination in low-dose
study the role of central angiotensin converting enzyme group and bilateral necrosis with malacia, liquefaction
in cholinergic neurotransmission, brain energy of white matterand loss of myelin from gray matter
metabolism and cerebral blood flow in mice model of in high-dose groups. The authors have concluded that
memory impairment induced by injection of pathological alterations in brain and spinal cord are
scopolamine (Gta et al., 2012b).Authors have  responsible for neurobehavioral changes in rats during
concluded possible interaction between angiotensinacrylamide toxicity (Janget al., 2016).

converting enzyme and cholinergic neurotransmission
and that beneficial effect of perindopril can be
attributed to improvement in central cholinergic
neurotransmission and cerebral blood flow

Neurological manifestations of elapid snakebites
include neuromuscular paralysis and cerebrovascular
complicationsAutonomic manifestations are observed
in almost two third of patients following moderate to

The deregulation of cholinergic system and S€vere envenomatioA._study on a 10-year o'Id boy'
associated neuronal damage is thought to be a majow@s conducted after bite of a common Indian krait
contributor to the pathophysiologic sequelae of and authors have concluded that posterior _revgr3|ble
hypobaric hypoxia-induced memory impairment. 'ukoencephalopathy can be a late complication of
Uniquely, the muscarinic receptors also play a role in In_dlan krait .blte secondgry to autonomlc instability
zinc uptake. In an experimental stythe mechanistic ~ With systemic hypertension (Kaustekal., 2014).
relationship between memory dysfunction and zinc Circadian rhythm sleep disorder-advanced
homeostasis in brain was evaluated. The authors havgjeep-phase type is a relatively uncommon disorder
suggested that the free chelatable zinc released during, o1y seen among the elderly population. Impaired
hypobaric hypoxia might play a critical role in the ¢jrcadian rhythms have been reported in
neuror_lal dam'age and alt(_aratlon in chollnerglc function neurodegenerative conditions. In a styztients of
associated with hypobaric hypoxia-induced memory pjkinsonian syndromes, diagnosis of multiple system
impairment. Furtherthey haye speculated that ZinC  atrophy were made, supported by MRI findings and
chelation might be a potential therapy for hypobaric eyigence of autonomic dysfunction. On a detailed
hypoxia-induced cognitive impairments (Udayabanu examination, the patient was observed to have

etal., 2012). symmetrical bradykinesia and cogwheel rigidity of
limbs followed by progressive supranuclear palsy
(Shuklaet al., 2015). Moreoverauthors have
warranted that more prospective assessment for
circadian sleep disorders may introduce useful insights
into similar associations.

Paroxysmal sympathetic hyperactivity is a
condition in which there is extreme autonomic
dysregulation leading to multiple episodes of
sympathetic hyperactivityrheir incidence after the
traumatic brain injury in pediatric populations is a
neglected circumstance. From a case stitdyas Autonomic Nervous System and Metabolic
been reported that the presence of paroxysmalDisorders
sympathetic hyperactivity is known to produce poorer
outcome in terms of overall mortalitime needed  Autonomic dysfunction can occur as a secondary
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condition of another disease process, like obesity &to non-obese subjects indicating reduced sympathetic
diabetes. Obesity is associated with varied activity in healthy obese adults (Grewsal., 2015).
combinations of abnormalities in the autonomic It was found that postmenopausal women who had
nervous systenA strong association between falls significantly decreased values of heart rate variability
and syncope in elderly subjects with post-prandial tests also had altered lipid profile. These findings
hypotension has been established. Howepest- showed that the changes in sex hormone levels, after
prandial hypotension has received less attention,menopause may alter the autonomic nervous system
although it occurs more frequently than orthostatic response and lipid metabolism and further suggesting
hypotension and represents substantial cause fothat dyslipidaemia may be an important factor for
morbidity and mortality (Ambarisét al., 2005). Ina  development of autonomic dysfunction with decreased
recent comparative study of pre and post-prandialsympathovagal activity (Chaudhuei al., 2012a;
blood pressure recordings in obese and non-obes€haudhurgt al., 2012b). In a recent studie link of
young adults, it has been concluded that post-prandiahyperlipidemia, inflammation and oxidative stress to
hypotension was significantly higher in obese than in cardiovascular risks in subclinical hypothyroidism was
non-obese patients (Sequeira and Rosario, 2016). explored. The authors have concluded that
. . sympathovagal imbalance is associated with sub-
Altered endocrinal and autonomic nervous clinical hypothyroidism. Though dyslipidemia,

system responses to stress may link impaired Ir'tra"lnflammation and oxidative stress contributed to

uterine growth with later cardiovascular disease in yorease baro-reflex sensitivitgubclinical

gestational diabetic mothers. It has been reported th ypothyroidismper se contributed maximally to it
maternal diabetes during pregnancy is associatedwitrbecreased baro-reflex sensitivity could bé a
higher cardiosympathetic stress responses in thephysiological basis of increased cardiovascular risks

offspring, which may contribute to their higher in patients with sub-clinical hypothyroidism
cardiovascular disease risk (Krishnawetrail., 2015). (Syamsundeet al., 2017)

Demyelination of the autonomic nervous system

occurs early in vitamin B deficiency and the impact A partial loss of beta-cell mass and beta-cell
of maternal vitamin B,deficiency during pregnancy dysfunction in type 2 diabetes mellitus is associated
on neuronal function in the offspring is poorly with amyloid deposition but whether it is causal or
documented. Howevgin a birth cohort studyt has consequential is debated. In type 2 diabetes, the
been reported that children born to mothers with asympathetic inputs are known to increase which could
lower vitamin B, status have a reduced cardiac result in suppression of the secretion process. The
sympathetic activitytHoweverlong-term implication  increase in the retention time due to this suppression
of this needs to be evaluated by follow-up studies can allow polymerization. Moreovien a prediabetic
(Suchariteet al., 2014). state, parasypathetic stimulation increaseéscell
proliferation. Therefore, a combination of contrasting
actions of sympathetic and parasympathetic systems
could lead to increase in the amyloid deposifiwatve
etal., 2014). Insulin secretion is generally regulated
by sympathetic and parasympathetic nervous systems
and modulates the concentrations of hypothalamic
neuropeptides and monoaminergic neurotransmitters,

di | ¢ in obesit linked t and, in turn, hypothalamic monoamines regulate the
cardiovascuiar parameters in obesity aré inked 10 ratinn of insulin by pancreatic beta céllgesion

_sym?athovggal |mba:]I|an:,te,_ dWh'Ch IS cc()jntlrlbuted Sy of the ventromedial hypothalamus produces all the
Insulin resistance, dyslipidaemia and low-grade o res of metabolic syndrome including insulin

inflammation. Low frgqugncy to high frequency ratio resistance and hyperinsulinemia (Ral., 2011).
of heart rate variability predicts abnormal

cardiovascular parameters in obegitythe same year Although cardiovascular risks are reported in
another study suggested that blood pressure respondiest-degree relatives of type 2 diabetics, effects of
to cold pressor test was reduced in obese comparedender on sympathovagal imbalance and

Pathophysiological mechanisms and role of
sympathovagal imbalance in the prediction of
abnormalities in cardiovascular functions in obesity
has been revealed for the first time by Indumaghy
al. (2015). They have concluded that sympathovagal
imbalance in obesity is due to both increased
sympathetic and decreased vagal actidibnormal
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cardiovascular risks in these subjects have not beertardiac autonomic function, hyperinsulinemia, insulin
investigated. Howevea multiple regression analysis resistance, oxidative stress parameters, inflammatory
study demonstrated that sympathovagal imbalance igesponse, and impaired fasting glucose in which one
more intense in male first-degree relatives of type 2factor perpetuates another leading to the progression
diabetics, and sympathovagal imbalance is associatedf disease(Thiyagarajanet al., 2012). In an
with increased cardiovascular risk due to insulin independent studycardiovascular autonomic
resistance, dyslipidemia, inflammation, and oxidative dysfunction was found in type 2 diabetes mellitus and
stress in these subjects (ladl., 2014a). essential hypertension in a South Indian population
(Hazariet al., 2012). Though cardiovascular risks are
reported in first-degree relatives of type 2 diabetics,

sudden_ cardiac d_e_ath in rheuma’F0|d arthritis andthe pathophysiological mechanisms contributing to
ankylosing spondylitis. The autonomic neuropathy €aNhese risks are not known. In a multiple-regression

be assgssed by cgrdiovascular autonomic reflex teStanalysis during an investigation in type 2 diabetic

gcco:}o_lmg to i‘_’v'ng’hzjarf rate reiﬁ)ondse to Oleelosubject, the association of sympathovagal imbalance
reathing, stan Ing, avaisalva te_\sts, 00T PresSUre it risks in these subjects was established. Fyrther

response to standing and handgrip tests and SUdomOt%{uthors have concluded that sympathovagal

function can be gssessed _by Sudospan. In an OPeNmbalance in first-degree relatives of type 2 diabetics
label, 12-week pilot study in 60 patients, synthetic occurs due to sympathetic activation and vagal

_dlsease-modlfymg ant_l-rheumanc drug showgd withdrawal. The sympathovagal imbalance contributes
improved parasympathetic and sudomotor dysfunctlonto pre-hypertension status and cardiovascular risks
in both disease-modifying anti-rheumatic drug-naive caused by insulin resistance, dyslipidemia
rheumatoid arthritis and ankylosing spondylitis patients inflammation and oxidative stress in first-degree

(Syngleetal., 2015). relatives of type 2 diabetics (Ratlal., 2013b).

Hyperthyroidism is known to increase food
intake and central administration of thyroid hormone
shows acute orexigenic effects and T3 influences
appetite and glucose homeostasis by modulatingDuring an observational study in a tertiary care centre
circulating ghrelin, an important orexigenic hormone. of urban India, patients with advanced gastrointestinal
In an experimental studyZucker fatty rats and pelvic malignancies were treated with neurolytic
demonstrated acute orexigenic and hyperglycemichlocks of the sympathetic axis (ultrasonography-guided
effects of T3 which is associated with ghrelin secretion neurolysis of celiac plexus, superior hypogastric plexus
and activity This efect seems to be mediated via and ganglion impar) to overcome intolerable side
vagus nerves, and is independent of glucoregulatoryeffects of oral morphine and patient dissatisfaction.
hormones (Patet al., 2014). In a study with psoriatic  Further authors have suggested that ultrasonography-
arthritis patients, Syngket al. (2013)have concluded  guided sympathetic axis neurolysis may be employed
that cardiovascular autonomic and peripheral early in patients with incurable abdominal or pelvic
sympathetic neuropathy occurs in psoriatic arthritis. cancer (Bhatnagat al., 2012).

Parasympathetic function is more commonly found ) o o
to be abnormal than sympathetic function. However ~Autonomic dysfunction is common in children
parasympathetic function is more commonly found to With Rett syndromeA study was conducted in a

be abnormal than sympathetic function in psoriatic tertiary care teaching hospital in north India for more
arthritis patients. than a six-month period to evaluate cardiovascular

autonomic dysfunction. It was found that children with
Altered cardiac autonomic function measured Rett syndrome exhibited significant cardiovascular
by heart rate variability is observed in early stages ofagutonomic dysfunction in the form of sympathetic
diabetes but the relationship between impaired fastingoveractivity parasympathetic underactivitgnd
glucose and heart rate variability was not clear sympathovagal imbalance (Kungirl., 2017).
However from a cross-sectional blinded stuityvas o _ _
proved that continuous interplay between the altered ~ Sudomotor dysfunctionis well established in type

Autonomic neuropathy is a risk predictor for

Autonomic Nervous System and Miscellaneous
Disorders
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2 diabetes mellitus and reflects small fibre neuropathy sectional studychildren suiering from Duchenne
cardiovascular autonomic neuropathy and peripheralmuscular dystrophy have demonstrated alteration in
sympathetic autonomic neuropathy a cross-  autonomic tone. In addition, loss of vagal tone and an
sectional studyassociation of sudomotor function with increase in sympathetic tone were observed in these
ankle-brachial index and C-reactive protein in type 2 children (Dhargavet al., 2014).

diabetes mellitus patients was explovegthors have

concluded that sudomotor dysfunction is associatedAutonomic Nervous System and Yoga

with significant peripheral artery disease, vascular yqq4 js a science that facilitates homeostasis, an
inflammation and impaired glycaemic status (Chahal 5 cient way of life intended to improve the quality of
etal., 2017). Cushing syndrome is associated With jio of 4 individual. Practice of yoga is proposed to
increased cardiovascular morbidity and mortaltty a1 the autonomic nervous system and affect the
is also associated with other cardiac risk factors like o5 jigvascular functioning. Exercise is considered an
hypertension, diabetes mellitus and obesity ,.centaple method for improving and maintaining
Cardiovascular autonomic function impairment could physical and emotional healtAlthough yoga is
predict cardiovascular morbidity and mortality a historically a spiritual discipline, a growing body of

study with 25 patients with CushirggSyndrome  o\ijence supports the belief that yoga benefits physical
underwent a battery of cardiovascular autonomic j,4 mental health (Petet al., 2015). Beneficial

functioqtestsincluding deep breath t¥sisalvatest,  atacts of yoga have been postulated to be due to
handgrip test, cold pressor test and response 1quqqyation of the autonomic nervous system. It has
standing from lying position. This study showed that peen agyised that life-style modifications such as yoga
chronic endogenous hypercortisolismin Custsing’ 4 exercise would enable achieve the sympathovagal
associated with an impaired sympathetic pajance and blood pressure homeostasis in pre-
cardiovascular autonomic functioning (Jyotstw., hypertensives (Muralikrishnaal., 2012: Paétal.,
201). 2012). The practice of yoga is gaining immense
A study was conducted to assess the Popularity with a wide range of practices. Recent
sympathovagal balance in patients with polycystic research and descriptions from the ancient texts are
ovary syndrome and found that polycystic ovary often_ concurrent with regard to the effe(_:ts of the
syndrome patients have altered autonomic modulationPractice, taking into account expected differences
in the form of increased sympathetic and decreased’&tween modern scientific terms and those used in
parasympathetic reactivity and heart rate variability the original texts. The voluntarily regulated yoga
and this sympathovagal imbalance exposes them t(preathin_g has distinct effec_ts on m_etaboli_sm, the
cardiovascular morbidities (Sarangaal., 2014). autonomic nervous system, higher brain functions, and
Some of the physiological factors and athletic mental state. The effects of meditation on nervous
performance might show variation along the phasesSyStém and mental state are even clearde§ and
of menstrual cycle. The alterations seen in theseSingh, 2013). Meditation is a complex process
physiological parameters of various systems relatinginvolving change in cognition, memognd social and
to oscillations in hormonal levels do affect the €motional control, and causes improvementin various

autonomic nervous system and metabolic functions.cardiovasculameurological, autoimmune, and renal
In a prospective study (consecutively for two Pathologies. Meditation also became widely used in
menstrual cycles in all three phases), authors haveénedical and psychological treatment therapies for
suggested that cyclical variation in endogenous Stréss-related physical and mental disorders (Jindal
reproductive hormones increases the muscle strengti§t @, 2013). From an independent stualythors have

al., 2017). student volunteers who had never practiced

meditation before the studyhey warranted that
Duchenne muscular dystrophy is a hereditary practice of meditation produced a relaxation response
neuromuscular disorder frequently associated witheven in the young adult subjects who had never
progressive cardiac dysfunction, and is one of thepracticed meditation before. The practice of
common causes of death in these children. In a crossneditation reduced the physiologic stress responses
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without taking away the beneficial effect of stress, authors have concluded that yogic practices are
namely improved memory scores (Mohahal., helpful in the prevention of age-related degeneration
201). by changing cardiometabolic risk factors, autonomic

. . function, and brain-derived neurotropic factor in a
A study was intended to assess the influence thealthy male (Padt al., 2014b)

short-term practice of yoga for a month on heart rate

variability. The authors have concluded that autonomic From an investigational study on 30 normal
balance tilts toward parasympathetic predominanceyoung healthy engineering students published
after 1 month practice of yogaif\dy et al., 2016) elsewhere reported that yoga-practising group showed
and this study was consonant with the earlier significantimprovement in various cognitive functions,
independent study put forward substantially greatersuch as performance enhancement, neural agtivity
parasympathetic activity in yoga practitioners (Peter attention, and executive function. It also resulted in
etal., 2015). During earlier prospective randomized increase in the heart rate variabiliparasympathetic
comparative trial (to assess and compare the effectmervous system activitgnd the balanced autonomic
of yogic training and swimming on resting heart rate nervous system reactivity (Nagenétal., 2015). In
variability in normal healthy young volunteers) the same yeaa study with 10 type 2 diabetic subjects,
concluded that practicing yoga seems to be the modeuthors have explored the role of regular practice of
of exercise with better improvement in autonomic yoga on cognition in type 2 diabetes and studied the
functions as suggested by resting heart rate variabilityrelation between cognition and the functional status
(Sawane and Gupta, 2015). In a studgtients  of autonomic nervous system by considering cardiac
diagnosed with coronary artery disease were allowedautonomic function tests. They have concluded that
to yogic intervention consisted of 35-40 min/day  regular practice of yoga in combination with oral
days a week over a period of 18 months. This studyhypoglycemic agents has a positive effect on cognition
concluded that yoga therapy is beneficial for the in type 2 diabetes (Rajadial., 2015).

reduction in body mass index, waist circumference, . . .
systolic and diastolic blood pressure, and heart rate Comparative cardiovascular effects of different
i.e., a significant positive effect was observed when yoga Asanas (Dhanurasana,Vakrasana,

yoga therapy was used as an adjunct in patients wit anusirasasana, Matsyasana and Shavasana) in
coronary artery disease (Ralal., 2013a) ealthy young volunteers has been reported elsewhere
b ' (Bhavananiet al., 2014). This study also provided

A general review on the effect of various initial evidence of differential cardiovascular effects
pranayama (breathing technigues) on cardiovasculaof Asanas and subtle fifences between right and
and autonomic variable suggested that slow type ofleft sided performance. Furtheauthors have
yogic breathing technique was reported to producesuggested that cardiovascular recovery is greater after
beneficial effect on cardiovascular and autonomic the performance of thAsanas as compared to
variables while fast breathing techniques do not shavasan; thus, implying a better response when effort
produce such &fcts. Howeverdifferent types of  precedes relaxatioApart from the varioudsanas,
Pranayama techniques produce different effects andreathing techniques are regularly recommended for
the mechanisms behind these effects are not fullyrelaxation, stress management, control of
understood (Nivethithet al., 2016) Aging is generally ~ psychophysiological states, and to improve organ
associated with a decline in cardiovascdatonomic  function.Yogic breathing, defined as a manipulation
function, and brain-derived neurotropic facReports  of breath movement, has been shown to positively
are scanty regarding whether yoga can improve ageaffect immune function, autonomic nervous system
related degenerative changes in healthy active menimbalances, and psychological or stress-related
A study was conducted in healthy people to evaluatedisorders. Therefore, Sudarshan Kriya yoga can be a
the role of yoga in improving age-related degenerativebeneficial, low-risk, low-cost adjunct to the treatment
changes and significant decrement of cortisol, of stress, anxiefypost-traumatic stress disorder
adrenocorticotropic hormone, and increment in depression, stress-related medical illnesses, substance
serotonin, dopamine, and brain-derived neurotropicabuse, and rehabilitation of criminal offenders (Zope
factor was noted following yogic practice. Moreqver and Zope, 2013)A study with 30 healthy male
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volunteers showed maximum changes in autonomicConcluding Remarks
variables and the breath rate during the state of
effortless meditation (dhyana). The changes were all , , .
suggestive of reduced sympathetic activity and/or @utonomic functions have been explored and its

increased vagal modulation. During dharana, therecom_OrIOIOI conplﬂmps assouated. W'_th various
was an increase in skin resistance. The changes irqard|ovasculard|gest|ve and metabolic disorders are
heart rate variability during ekagrata and cancalatawe” documented. Howevemore focus n(_aeds to_ t_)e
were inconclusive @lleset al., 2013). Efect of short- rendered for the management of comorbid conditions
term and long-term Brah’makumaris Raja yoga associated with autonomic failures and complications
associated with cardiovascular system and

meditation on physiological variables like heart rate, loaical disord | th bolic disord
respiratory rate, systolic blood pressure and diastolic"€urological disorders along with metabolic disorders.

blood pressure was evaluated in 100 subjects practicing!)‘;/‘oreovelr emeging research outcome in the field of

Raja yoga meditation. This study suggests that the utonomic Nervous system must be a_gooq target for
long-term practice of Raja yoga meditation improves neuropsychiatric and neurodegenerative disorders as

basic cardio-respiratory functions due to shifting of well as various cardiovasculdigestive and metabolic

the autonomic balance in favour of parasympatheticd'Sorders'Aloart from pharmaco-therapeutic

instead of sympathetic system (Sukhsohale andmana_ger_nents of al_Jtonomlc fallures_ and its
Phatak, 2012). complications, modulations of the autonomic nervous

system by practice of yoga have been postulated. It
is evident from several research that yoga is beneficial
in improving the quality of life of an individual suffering
from autonomic failures and its complications.

During the last few decades, implications of abnormal
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