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Abstract
Stress responsiveness is primarily regulated
by two neuroendocrine axes: the
hypothalamic-pituitary-adrenocortical
(HPA) and sympathetic adrenomedullary
(SAM) systems. A thorough review of
literature revealed that vestibular stimulation
inhibits both HPA axis and SAM axis and
decreases cortisol level and heart rate and
blood pressure within normal limits and
brings to stress- less condition. Researchers
testified the presence of inferior vestibularhypothalamic
connections.
Vestibular
stimulation directly inhibits the HPA axis
and decreases cortisol levels. Vestibular
stimulation can also inhibit HPA axis by
increasing GABA release. Vestibular
stimulation activates hippocampal formation
and hippocampus inhibits HPA axis.
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Controlled vestibular stimulation decreases
heart rate and blood pressure within normal
limits. Vestibular stimulation decreases
salivary alfa amylase levels slightly by
inhibiting SAM axis. From above
observations we conclude that controlled
vestibular stimulation can reduce stress.
It is the need of time to identify the
importance of vestibular stimulation and to
start translational research for the well being
and peak performance of human being and
also for patient care and treatment.
Keywords: Hypothalamo-pitutary-adrenal
axis, Sympathetic-adrenomedullary axis,
hippocampal formation.
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Introduction
“Stress is life and life is stress”.
The stress system is essential for individual
and species survival. Normal stress system
function is crucial for maintenance of
mental and physical health. The human
body reacts to stress by activating a complex
repertoire of behavioral and physiological
responses. Selye stated that all states of stress
are not noxious. Eustress is the one mild
brief and controllable states challenged
homeostasis, perceived as pleasant positive
stimuli to emotional, intellectual growth
and development. Distress is one which is
severe and uncontrollable physical and
psychological challenge. The vestibular
system is the sensory system that responds to
the position of the head in relation to
vestibular motion, specifically, gravity and
accelerated or decelerated motion. The
vestibular mechanism and the cerebellar and
proprioceptors in the muscles, tendons and
joints serve are
regulate
posture,
equilibrium, muscle tone
and the
orientation of the head and body in space.
The close neuro-anatomical relationship of
the vestibular system with other regulators
of sensory-motor functions is well
documented.1,2,3,4 Research has shown many
benefits from vestibular stimulation
including decreased self stimulation,
decreased
hypersensitivity,
increased
postural security, increased concentration
and attentiveness, increased balance,
increased body awareness, calming effects,

Health Sciences 2013;2(3):JS001

2

reduction of abnormal muscle tone at slow
speeds and increased alertness at high
speeds. Korner and associates found that
newborns tend not only to stop crying when
provided with vestibular input, but also
become visually alert. 5,6. Research has
proved vestibular stimulation as an effective
non verbal intervention method for the
facilitation of spontaneous language.7
Vestibular stimulation allows many
individuals to work far more effectively,
often for long periods of time. Hammam E
et al (2012) proved that low frequency
galvanic vestibular stimulation modulates
skin sympathetic nerve activity.8 Sixty-seven
studies employed some form of vestibular
stimulation as the independent variable.
Fourteen of these studies met criteria
consistent with traditionally accepted
standards of empirical inquiry in the
behavioral and biomedical sciences. The 14
studies contained 31 hypothesis tests that
evaluated the efficacy of vestibular
stimulation as a form of sensory enrichment
designed to facilitate various developmental
parameters.9 One of the newest and most
popular
adjuncts
to
therapy
for
developmentally delayed children is
vestibular stimulation.
The need for vestibular stimulation can be
observed throughout the life from newborns
and infants in the cradle to the aged in a
rocking chair. Rocking is soothing because it
is similar to the movements in utero.
The purpose of this article is to review
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research reports related to vestibular
stimulation and its role on relieving stress,
with the intent of clarifying the present
knowledge base in this area, and suggesting
future research needs.
Materials and methods
Searches of the review study register articles
from google.com, pubmed.com, British
medical journal.com, Medline, ERIC,
frontiersin.org and online standardized
journals.

Vestibular system has been shown to have
connections with the HPA-axis (Figure 1). 10
Electrical and caloric stimulation of
vestibular pathways results in a response in
PVN ( para ventricular neurons) neurons in
the guinea pig 11,12 and an increase in plasma
AVP (arginine vasopressin) in the rat.13
Retrograde viral tracing in the rat brain has
demonstrated the presence of a direct
vestibulo-paraventricular projection14 and
similarly
a
paraventricular–vestibular
pathway has also been described.15

Neuro-anatomical pathways

Figure 1.| Diagrammatic representation of the interconnections between vestibular system and
hypothalamus and autonomic axes and other central nervous system structures
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The presence of inferior vestibulo
hypothalamic connections are testified. 16
Vestibular system is also having projections
to Suprachiasmatic Nucleus and raphe
nucleus.17 The neurobiological correlates of
these phenomenological interrelations may
be projections from vestibular nuclei to
cortical and sub-cortical brain regions that
are also involved in the regulation of mood
states.18
Most Vestibular signals are not consciously
perceived and are usually appreciated
through effector pathways classically
described as the vestibule-ocular, vestibulespinal, vestibule-colic and
vestibule
19
autonomic reflexes.
Autonomic
responses
to
vestibular
stimulation are regionally selective and have
defined a 'vestibulosympathetic reflex' in
animals.20 There is substantial evidence that
anatomical connections exists between
vestibular and autonomic nuclei. Numerous
animal studies have shown functional
interactions between vestibular and
autonomic
systems.21,22,23
However,
relatively few studies have examined
vestibular-autonomic
interactions
in
24,25
humans.
The
mechanisms
and
underlying physiological basis of vestibularautonomic interactions are not fully
defined.26,27 Over the last 2-3 years there
have been a number of direct
electrophysiological demonstrations that
vestibular stimulation affects head direction
cells in the anterior thalamic nuclei and

Health Sciences 2013;2(3):JS001

4

place cells in the hippocampus. These
studies demonstrate the importance of
vestibular-hippocampal interactions for
hippocampal function but also raise the
possibility that the hippocampus may be
important for compensation of vestibular
function following peripheral or central
vestibular lesions.28 Over the last 2-3 years
there have been a number of direct
electrophysiological demonstrations that
vestibular stimulation affects head direction
cells in the anterior thalamic nuclei and
place cells in the hippocampus. These
studies demonstrate the importance of
vestibular-hippocampal interactions for
hippocampal function but also raise the
possibility that the hippocampus may be
important for compensation of vestibular
function following peripheral or central
vestibular lesions.29
Controlled vestibular stimulation directly
inhibits the HPA axis
Vestibular symptoms after unilateral
vestibular de-afferentation (UVD) activated
stress axis. swaying appears to decrease
salivary cortisol levels in African elephants. 30
Auditory, tactile, visual and vestibular
intervention may reduce infant stress in
infants, as the infants who received these
interventions showed a significant steady
decline in cortisol.31 vestibular stimulation is
performed twice a day for ten days by using
infant water bed in infants, decreased
urinary cortisol levels significantly when
compared with control group.32 salivary
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samples are collected before and after
vestibular stimulation and significant steady
decline in cortisol after vestibular
stimulation is observed.33
Twenty-three healthy adult volunteers
(male & female) were subjected to
rotational (yaw, pitch, roll) and
translational vestibular stimulations
(surge, heave, sway) which were
performed on a hexapod. They observed
slight increase in the mean salivary
cortisol level towards end of rotational
vestibular stimulation and decrease in
mean salivary cortisol level towards end of
translational vestibular stimulation.34 The
soothing effects produced by rocking and
other forms of stimulation may be related
to brainstem inhibitory mechanisms.35
Markia B et al., (2008) reported that
vestibular stimulation modulates HPAaxis.

Controlled vestibular stimulation inhibits
HPA axis by increasing GABA release
Noisy galvanic vestibular stimulation
promotes GABA release in the substantia
nigra in animals.36 GABAergic inhibition
controls the activity of the hypothalamicpituitary-adrenal (HPA) axis , which
mediates the body’s response to stress. In
addition to the actions of stress-derived
steroid
hormones
on
GABA(A)Rs,
GABA(A)Rs reciprocally regulate the
production of stress hormones. 37
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Neuro-anatomical and pharmacological
studies have established GABA-mediated
inhibition of the HPA axis at the level of the
PVN. The origin of this innervation is a
series of local hypothalamic and adjacent
forebrain regions that project to stressintegrative hypophysiotropic CRH neurons.
38

It was reported that GABAergic neurons in
the bed nucleus of the stria terminalis,
preoptic area, and hypothalamus can
directly inhibit PVN outflow and thereby
reduce ACTH secretion. These inhibitory
and PVN-projecting neurons are controlled
by descending information from limbic
forebrain structures, including glutamatergic
neurons of the ventral subiculum, prefrontal
cortex, and GABAergic cells from the
amygdala and perhaps septum.39
Controlled vestibular stimulation may inhibit
HPA axis by influencing hippocampal
formation
High frequency electrical stimulation of
specific vestibular sensory regions of the
right labyrinth in anaesthetized guinea pigs
induced an evoked field potential in the
hippocampal formation bilaterally with a
latency with a latency of about 40ms
following stimulation onset.40
Caloric
vestibular
stimulation
in
vestibular
dysfunction
activated
hippocampal
formation and activated hippocampal
formation inhibits stress axis.41 There is
considerable,
although
not
entirely

An Open Access Peer Reviewed E-Journal

Viewpoint- Can controlled vestibular stimulation reduce stress?

consistent, evidence that the hippocampus
inhibits most aspects of HPA activity,
including basal (circadian nadir) and
circadian peak secretion as well as the onset
and termination of responses to stress. 42
Hippocampal lesions are associated with
hypersecretion of glucocorticoids during
stress-induced activation of the HPA axis
(Figure
2).43,44,45,46,47,48,49
Whereas

stimulation of the hippocampus inhibits the
adreno-cortical stress response.50,51,52 The
hypothesis that the hippocampus plays a
role in tonic neuronal inhibition of HPA
axis. Ventral subiculum plays a particular
role in the mediation of the hippocampal
formation inhibitory control of the HPA
axis.53

Figure 2. Diagrammatic representation of the interactions between hippocampus, amygdala,
glucocorticoids and hypothalamo-pitutary-adrenal axis.
Controlled vestibular stimulation inhibits
SAM axis; controlled vestibular stimulation
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reduces heart rate and blood pressure
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Stress responsiveness is primarily regulated
by two neuro endocrine axes: the
hypothalamic-pituitary-adrenocortical
(HPA) and sympathetic adreno medullary
(SAM) systems .54,55,56

blood pressure
stimulation.60

In decerebrate, paralyzed cats, vestibular
stimulation resulted in increased rate and
depth of respiration and marked
elevation of blood pressure. When the
stimulation strength was reduced (controlled
stimulation) and the evoked respiratory
effect is weak or questionable, the blood
pressure declined.57 Sandra Jan Edwards MA
et al ( 2010) described the effects of a
programmed vestibular stimulation on heart
rate change in two children with Down's
syndrome exhibiting congenital heart
defects. The stimulation programme was
applied twice weekly for eight weeks. The
total amount of controlled rotatory
vestibular stimulation provided within each
trial was approximately 1.5 minutes, and the
average intensity of the stimulation was at a
frequency of about 0.5 Hz. Heart rate was
recorded before and after each programmed
stimulation. The two children responded
physiologically to stimulation: their heart
rate decreased but remained within normal
limits. 58 Vestibular stimulation has been
consistently found to reduce blood pressure
in animals by reducing sympathetic
activity.59 Two factors namely decrease in
the heart rate controlled by vagus nerve and
decrease in heart tone controlled by vaso
regulating centre, determine the effect of

Recently salivary alpha amylase (sAA) has
emerged as a novel biomarker for
psychosocial stress responsiveness within the
sympathetic
adreno-medullary
(SAM)
61
system.
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drop

after

vestibular

Controlled vestibular stimulation decreases
salivary α amylase

Lotta Winter et al (2012) observed slight
decrease insalivary alpha amylase at the end
of vestibular stimulation on a motion
simulator. However this effect was not
statistically significant.
Discussion
A thorough review of literature revealed that
vestibular stimulation inhibits both HPA
axis and SAM axis and decreases cortisol
level and heart rate and blood pressure
within normal limits and brings to stressless condition. The presence of inferior
vestibulo hypothalamic connections is
testified. Vestibular stimulation can directly
inhibit the HPA axis and decreases cortisol
levels. Vestibular stimulation inhibits HPA
axis by increasing GABA release, and
increased GABA inhibits HPA axis.
Vestibular stimulation also inhibits HPA
axis by activating hippocampal formation.
controlled vestibular stimulation decreases
heart rate and blood pressure within normal
limits. Vestibular stimulation decreases
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salivary alpha amylase levels slightly by
inhibiting SAM axis. In our review, we are
suggesting the controlled vestibular
stimulation as vestibular under stimulation,
do not have any effect or mild effect and
over stimulation causes nausea, vomiting
and radical fluctuations in pulse and
respiration.
Limitations
Our hypothesis has not been tested
experimentally. Work is in progress in our
Centre to prove or disprove this hypothesis.
Conclusion
From the above discussion we conclude that
controlled vestibular stimulation reduces
stress. It is the need of time to identify the
importance of vestibular stimulation and to
start translational research for the well being
and peak performance of human being and
also for patient care and treatment.

system. Philadelphia, PA, FA Devis
Co.,1979; pp 60-67.
3.

4. Kornhuber H. The vestibular
system. Hand book of sensory
physiology. New York, NY,
Springer-Berlag 1974; 6 and 7:2241.
5. Korner and Grobstein, Management
of motor disorders of children with
cerebral palsy. Cambridge University
Press. p 89.
6. Catherine Harman. Distress and
attention interactions in early
infancy. Motivation and Emotion
1997;21: No.1.
7.

References

Brodal A, Ponpeiano O (eds): Basic
aspects central vestibular
mechanism. In: Progress in Brain
Research Vol 37. Amsterdam, The
Netherlands, Elesevier-NDU
1972;pp 230-247.

Magrun WM, Ottenbacher K, MC
Cue S, Keefe R. Effects of vestibular
stimulation on spontaneous use of
verbal language in developmentally
delayed children. Am J Occup Ther
1981;35:101-4.

1. Nauton R (ed). The vestibular
system. New York, NY, Academic
Press Inc., 1975.

8. Hammam E, Dawood T, Macefield

2. Baloh B, Honrubia K: Clinical
neurophysiology of the vestibular

VG. Low frequency galvanic
vestibular stimulation evokes two
peaks of modulation in skin

Health Sciences 2013;2(3):JS001

8

An Open Access Peer Reviewed E-Journal

Viewpoint- Can controlled vestibular stimulation reduce stress?

sympathetic nerve activity. Exp
Brain Res 2012; 219:441-446.
9. Ottenbacher KJ. The efficacy of
vestibular stimulation as a form of
specific sensory enrichment. Clinical
Pediatrics 1984;23:428-433.
10. Saman Y, Bamiou DE, Gleeson

M and Dutia MB . Interactions
between stress and vestibular
compensation – a review. Front
Neurol 2012; 3: 116.

15. Horowitz SS, Blanchard J, Morin

LP. Medial vestibular connections
with the hypocretin (orexin)
system. J Comp Neurol 2005;487:
127–146.

16. Bouille C, Bayle JD. Effects of

limbic stimulations or lesions on
basal and stress-induced
hypothalamic-pituitaryadrenocortical activity in the
pigeon. Neuroendocrinology 1973;13:
27752–55.

11. Azzena GB, Melis F, Caria MA,

Teatini GP, Bozzo G. Vestibular
projections to hypothalamic
supraoptic and paraventricular
nuclei. Arch Ital Biol 1993;131:
127–136.

17. Rubin RT, Mandell AJ, Crandall

12. Liu F, Inokuchi A, Komiyama S.

Neuronal responses to vestibular
stimulation in the guinea pig
hypothalamic paraventricular
nucleus. Eur Arch Otorhinolaryngol
1997; 254: 95–100.
13. Horii A, Koike K, Uno A, Uno Y,

Kubo T. Vestibular modulation of
plasma vasopressin levels in
rats. Brain Res 2001; 914:179–184.
14. Markia B, Kovacs ZI, Palkovits M.

Projections from the vestibular
nuclei to the hypothalamic
paraventricular nucleus:

Health Sciences 2013;2(3):JS001

morphological evidence for the
existence of a vestibular stress
pathway in the rat brain. Brain
Struct Funct 2008;213:239–245.

9

PH. Corticosteroid responses to
limbic stimulation in man:
Localization of stimulus
sites. Science 1966;153;767–768.

18. Jacob and Furman. Psychiatric
consequences of vestibular
dysfunction. Curr Opin Neurol
2001 ;14:41-6.
19. Holstein GR, Martenelli GP,

Fredrich VL. Anatomical
observations of the caudal vestibulesympathetic pathway. J Vestib Res
2011;21:49-62.

An Open Access Peer Reviewed E-Journal

Viewpoint- Can controlled vestibular stimulation reduce stress?

20. Balaban CD. Vestibular autonomic
regulation including motion sickness
and the mechanism of vomiting.
Curr Opin Neurol 1999;12:29-33.
21. Yates BJ. Vestibular influences on
the autonomic nervous system. Ann
NY Acad Sci 1996; 781: 458-473.
22. Yates BJ, Jakus J, Miller AD.
Vestibular effects on respiratory
outflow in the decerebrate cat. Brain
Res 1993; 629: 209-217.
23. Yates BJ. Vestibular influences on

the sympathetic nervous system.
Brain Res Brain Res Rev 1992; 17:
51-9.
24. Biaggioni I, Costa F, Kaufmann H.

Vestibular influences on autonomic
cardiovascular control in humans. J
Vestib Res 1998;8:35-41.
25. Peters K, Darlington C, Smith PF.
The effects of repeated optokinetic
stimulation on human autonomic
function. Journal of Vestibular
Research. 2000; 10: 139-142.
26. Yates BJ. Autonomic reaction to
vestibular damage. Otolaryngology –
Head and Neck Ssurgery
1998;119:106-12.
27. Denise P, Normand H, Wood S.
Interactions among the vestibular,

Health Sciences 2013;2(3):JS001

10

autonomic and skeletal systems in
artificial gravity. Astronaut Exercise
Book 1967; Chapter 8.
28. Herman JP. Neural pathways of
stress integration: Relavance to
alcohol abuse. Alcohol Research:
Current reviews 2012; 34:Issue
Number 4.
29. Smith PF. Vestibular- hippocampal
interactions. Hippocampus 1997; 7:
465-71.
30. Kelling AS. An examination of
salivary cortisol concentrations and
behavior in three captive African
elephants (Loxodonta africana) at
Zoo Atlanta. A dissertation. Georgia
Institute of Technology. December
2008.
31. White-Traut RC, Schwertz D,
McFarlin B and Kogan J. Salivary
cortisol and behavioral state
responses of healthy newborn infants
to tactile-only and multisensory
interventions. Res Nurs Health
1988;11: 31-9.
32. Yoo KH. The effects of auditory and
vestibular stimulation on stress
hormones in preterm infants. J
Korean Acad Fundam Nurs
2004;11:203-212.

An Open Access Peer Reviewed E-Journal

Viewpoint- Can controlled vestibular stimulation reduce stress?

33. White-Traut RC, Nelson MN.

Maternally administered tactile,
auditory, visual, and vestibular
stimulation: relationship to later
interactions between mothers and
premature infants. Front
Psychol 2012; 3:499.

34. Winter L, Kruger THC, Laurens J,

Engler H, Schedlowsk M,
Straumann D, and Wollmer MA.
Vestibular stimulation on a motionsimulator impacts on mood states.
Frontiers Psychology 2012; 3:499.

38. Cullinan WE, Ziegler DR, Herman
JP. Functional role of local
GABAergic influences on HPA axis.
Brain Structure and Function 2008;
213: 63-72.
39. Herman JP, Mueller NK, Figueiredo

H. Role of GABA and glutamate
circuitry in hypothalamo-pituitaryadrenocortical stress integration. In:
Stress: Current Neuroendocrine and
Genetic Approaches. Annals of New
York Academy of Sciences
2004;1018:35-45.

35. Pederson DR. The soothing effects
of vestibular stimulation as
determined by frequency and
direction of rocking. ERIC –
educational resources information
centre: ED084017.

40. Cuthbert PC, Gilchrist DP, Hicks
SL, McDougall HG, Curthoys IS.
Electro physiological evidence for
vestibular activation of the guinea
pig hippocampus. Neuro Report
2000; 11:1443-1447.

36. Samoudi G, Nissbrandt H, Dutia
MB, Bergquist F. Noisy galvanic
vestibular stimulation promotes
GABA release in substansianigra and
improves locomotion in
hemiparkinsonian rats. Plos One
2012;7: Issue 1. e29308.
doi:10.1371/journal.pone.0029308

41. Vitte E, Derosier C, Caritu Y,

37. Mody I, Maguire J. The reciprocal
regulation of stress hormones and
GABA(A) receptors. Frontcell Neuro
Sci 2011;6:4.

Health Sciences 2013;2(3):JS001

11

Berthoz A, Hasboun D and Soulié
D. Activation of the hippocampal
formation by vestibular stimulation:
a functional magnetic resonance
imaging study. Exp. Brain Res 1996;
112:523-526.
42. Jacobson L, Sapolsky R. The role of
hippocampus in feed back regulation
of hypothalamic-pitutary-adreno
cortical axis. Endocr Rev 1991;
12:118-34.

An Open Access Peer Reviewed E-Journal

Viewpoint- Can controlled vestibular stimulation reduce stress?

43. Feldman S, Conforti N: Feedback

effects of dexamethasone on
adrenocortical responses in rats with
fornix section. Hormone
Res 1976;7:56–60.

44. Wilson MM, Greer SE, Greer MA,
Roberts L. Hippocampal inhibition
of pituitary-adrenocortical function
in female rats. Brain Res 1980;197:
433-441.
45. Kim C, Kim CU. Effect of partial
hippocampal resection on stress
mechanism in rats. Am J Physiol
1961;201: 337-340.
46. Slushier MA. Effects of cortisol
implants in the brainstem and
ventral hippocampus on diurnal
corticosteroid levels. Exp Brain Res
1966; 1: 184-194.
47. Knigge KM, Hays M. Evidence of

inhibitive role of hippocampus in
neural regulation of ACHT
release. Proc Soc Exp Biol
Med 1963;114: 67–69.
48. Moberg GP, Scapagnini U, Degroot
J, Ganong WF. Effect of sectioning
the fornix on diurnal fluctuation in
plasma corticosterone levels in the
rat. Neuroendocrinology 1971;7: 1115.

Health Sciences 2013;2(3):JS001

12

49. Feldman S, Conforti N.
Participation of the dorsal
hippocampus in the glucocorticoid
feedback effect on adrenocorical
activity. Neuroendocrinology
1980:30:52-5.
50. Bouille C, Bayle JD. Effects of
limbic stimulations or lesions on
basal and stress-induced
hypothalamic-pitutaryadrenocortical activity in the pigeon.
Neuroendocrinology 1973;13:264275.
51. Rubin RT, Mandell AJ, Crandall
PH. Corticosteroid responses to
limbic stimulation in man.
Localization of stimulus sites.
Science 1966;153: 767-768.
52. Mandell AJ, Chapman LF, Rand

RW, Walter RD. (1962): Plasma
corticosteroids: Changes in
concentration after stimulation of
hippocampus and
amygdala. Science 1962;139: 1212.

53. Shane O mara. The subiculum:
what it does, what it might do and
what neuroanatomy has yet to tell
us. J Anat 2005; 207: 271-282.
54. Herman J, Cullinan W.
Neurocircuitry of stress: control of
the hypothalamo-pitutary-

An Open Access Peer Reviewed E-Journal

Viewpoint- Can controlled vestibular stimulation reduce stress?

adrenocortical axis. Trends
Neuroscience 1997;20: 78-84.

stimulation in two children with
Down's syndrome: A pilot study.
Australian Occupational Therapy
Journal 1996;44:167–171.

55. Isogawa K, Tsuru J, Tanaka Y,
Ishitobi Y, Ando T, et al.
Association between salivary
amylase, cortisol and stress.
Handbook of Neuropsychiatry
Research 2010; pp 113–123.

59. Biaggioni I, Costa F, Kaufmann H.

Vestibular influences on autonomic
cardiovascular control in humans. J
Vestib Res 1998;8:35-41.

56. Tasker JG, Herman JP. Mechanisms
of rapid glucocorticoid feedback
inhibition of the hypothalamicpitutary-adrenal axis. Stress 2011;14:
398-406.
57. Pei Chin Tang and Bo E. Gernandt.
Autonomic responses to vestibular
stimulation: Naval Aaerospace
Medical Institute. April 1969; Serial
No.6-8.
58. Sandra Jan Edwards MA et al. Heart

60. Doneshka P, Levi E. Structural

model of vestibular effects on the
blood pressure. Acta Physiol
Pharmacol Bulg 1976;2:88-93.

61. Maruyama Y, Kawano A, Okamoto

S, Ando T, Ishitobi Y, et al.
Differences in salivary alpha-amylase
and cortisol responsiveness following
exposure to electrical stimulation
versus the Trier social stress tests.
PLoS One 2012;7: e39375.

rate response to vestibular

Health Sciences 2013;2(3):JS001

13

An Open Access Peer Reviewed E-Journal

Controlled vestibular stimulation- A physiological treatment for stress induced diabetes mellitus. International Conference and Exhibition
on Traditional & Alternative Medicine. Kumar Sai Sailesh1and Mukkadan J K.Â Vestibular system is having extensive interactions with
hypothalamic nuclei, autonomic system, dorsal and median raphe nuclei, substantianigra, hippocampal formation and modulates
pancreatic secretions. The purpose of this article is to explore the role of vestibular stimulation in treatment of diabetes mellitus and to
suggest the translational research in this area. Key Words: Controlled vestibular stimulation; Diabetes mellitus; Pancreatic secretions.
Biography. Sai Sailesh Kumar has completed Msc in Medical Physiology from KMC Manipal in 2007.

