
Can Controlled Vestibular Stimulation Delay Brain Aging?

Aging is believed to be a first-order risk factor for most neurodegenerative disorders. Brain changes do not occur to the same extent in all brain regions.7 
Men and women may also differ with frontal and temporal lobes most affected in men compared with the hippocampus and parietal lobes in women. 
The neurotransmitters most often discussed with regard to ageing are dopamine, serotonin and acetyl-choline. Vestibular stimulation modulates the 
neuro-transmitters which are involved in brain aging and delay aging. Hence we recommend controlled vestibular stimulation to all. This in the need of 
time to identify the importance of vestibular system and to start translational research in this area.
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INTRODUCTION
timulating vestibular system by controlling direction, 
duration, frequency and intensity. Ideal direction, S

duration, frequency and intensity are yet to be determined. 
Hammam E etal  suggested that low frequency stimulation is 
benefitial.[1] Winter etal in  reported that they have observed 
decrease in salivary cortisol in volunteers who subjected to front 
to back motion on a hexapod.[2] As people age, they change in a 
myriad of ways — both biological and psychological. Some of 
these changes may be for the better, and others are not. Aging 
causes changes to the brain size, vasculature, and cognition. The 
brain shrinks with increasing age and there are changes at all 
levels from molecules to morphology. Incidence of stroke, white 
matter lesions, and dementia also rise with age, as does level of 
memory impairment and there are changes in levels of 
neurotransmitters and hormones.[6] Aging is believed to be a 
first-order risk factor for most neurodegenerative disorders. 
Brain changes do not occur to the same extent in all brain 
regions.[7] Men and women may also differ with frontal and 
temporal lobes most affected in men compared with the 
hippocampus and parietal lobes in women.[8, 9] The most widely 
seen cognitive change associated with ageing is that of memory. 
Memory function can be broadly divided into four sections, 
episodic memory, semantic memory, procedural memory, and 
working memory.[10]

The neurotransmitters most often discussed with regard 
to ageing are dopamine and serotonin. Dopamine levels decline 
by around 10% per decade from early adulthood and have been 
associated with declines in cognitive and motor performance.[11, 
12] Serotonin and brain derived neurotrophic factor levels also 
fall with increasing age and may be implicated in the regulation 
of synaptic plasticity and neurogenesis in the adult brain.[16] A 
substance related to neurotransmitter levels, monoamine 
oxidase, increases with age and may liberate free radicals from 
reactions that exceed the inherent antioxidant reserves.[17] Other 
factors that have been implicated in the aging brain include 

calcium dysregulation,[18] mitochondrial dysfunction, and the 
production of reactive oxygen species.[19]

Another factor to consider with regard to the aging brain 
and its cognitive performance is hormonal influence. It is known 
that sex hormones can affect cognitive processes in adulthood and 
that changes in sex hormones occur in ageing particularly in 
women at menopause. Women also have a higher incidence of 
Alzhimer's disease (AD) even when longer life expectancy is 
taken into account.[13] Growth hormone levels also decline with 
age and may be associated with cognitive performance although 
the evidence is far from clear.[6]

The neuronal cell loss that occurs with aging has been 
partly attributed to increased production of nitric oxide and high 
caspase activity. Exogenous MLT administration might delay 
brain aging (by moderation of death of neurons and glia) via 
decreasing the nitrite/nitrate level.[3] Vestibular system is also 
having projections to Suprachiasmatic Nucleus and raphe 
nucleus.[4]The circadian release of the hormone melatonin is 
regulated by the suprachiasmatic nucleus (SCN), which feeds 
back into the nucleus to modulate sleep and circadian phase 
through activation of the MT(1) and/or MT(2) melatonin 
receptors.[5]

The purpose of this article is to review research reports 
related to vestibular stimulation and its role in brain aging, 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. 

How controlled vestibular stimulation delays brain ageing?
Controlled vestibular stimulation delays brain ageing 

trough serotonin and melatonin

Serotonin is widely distributed throughout the central 
nervous system and is implicated in a variety of neural functions 
such as pain, feeding, sleep, sexual behavior, cardiac regulation 
and cognition.Age-related alterations in serotonin function may 
increase the vulnerability to psychiatric and neurodegenerative 
disorders in late life.[14] Positron emission tomography has 
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demonstrated specific aging reductions in dopamine and 
serotonin (5-hydroxytryptamine [5-HT]) receptor subtypes. 
Depression has been widely attributed to deficient 5-HT 
neurotransmission. It is also worth noting that there was a 30% to 
40% reduction in the concentration of the 5-HT metabolite, 5-
hydroxyindoleacetic acid (5-HIAA), in the ventricular CSF of 
these depressed patients, underlining the possible relationship 
between disturbances of serotonergic neurotransmission and 
depressive symptoms.[20] Vestibular stimulation relieves 
stress[22]  and increases serotonin release[21] and delays brain 
ageing. In the pinealocyte cells of the pineal gland, serotonin N-
acetyltransferase is involved in the conversion of serotonin to 
melatonin. Serotonin N-acetyltransferase may contribute to 
multifactorial genetic diseases such as altered behavior in 
sleep/wake cycle and mood disorders.[23] Vestibular system is 
also having projections to Suprachiasmatic Nucleus and raphe 
nucleus. The circadian release of the hormone melatonin is 
regulated by the suprachiasmatic nucleus (SCN), which feeds 
back into the nucleus to modulate sleep and circadian phase 
through activation of the MT (1) and/or MT (2) melatonin 
receptors.24 Exogenous MLT administration might delay brain 
aging (by moderation of death of neurons and glia) via decreasing 
the nitrite/nitrate level.3

Controlled vestibular stimulation delays brain ageing 
trough dopamine Drugs which are used for treatment of 
Parkinson's disease like L-DOPA will increase the dopamine 
levels, which leads to further complications like schizophrenia. 
In contrast vestibular stimulation treats parkinson's disease 
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without altering dopamine levels.[25]

Controlled vestibular stimulation delays brain ageing 
trough acetylcholine

As a result of the findings cited in both humans and 
animals, the primary therapeutic approach to date to address the 
cognitive loss associated with AD has been that of a cholinergic 
replacement strategy. This approach has been attempted using 
muscarinic and nicotinic-cholinergic l igands and 
acetylcholinesterase inhibitors.[26, 27] To date, however, only 
the data derived from clinical trials with acetylcholinesterase 
inhibitors (e.g., tacrine, donepezil, rivastigmine, and 
galantamine) have provided convincing evidence of an adequate 
level of efficacy and reliability in AD balanced with an 
acceptable burden of side effects. Accordingly, these agents are 

Figure Vestibular pathways that may influence basal ganglia 
transmission. RF: reticular formation, SNc: Substantia nigra 
parscompacta, SNr: Substantia nigra pars reticulata, STN: 
subthalamic nucleus, SVS: stochastic vestibular stimulation, 
Thal: thalamus.     

the only drugs currently approved by the United States for clinical 
use in AD. Due to the modest risk of hepatotoxicity associated 
with tacrine, the latter three compounds listed above are generally 
preferred. Agents such as the glutamate antagonist memantine 
have recently been associated with improvements in advanced 
AD symptomatology and may suggest one new approach to 
therapy. Caloric stimulation with hot water increased the 
glutamate release in the MVN, while that with ice water 
decreased it. It is evidenced that glutamate is a neurotransmitter 
between afferent vestibular nerve and the MVN. Electrical 
stimulation of the round window evoked the release of 
hypothalamic histamine and hippocampal ACh and these effects 
were inhibited by the blockade of second-order vestibular 
neurons by the pre-injection of 6,7-dinitroquinoxaline-2,3-dione 
(DNQX), an antagonist of non-N-methyl-D-aspartate (non-
NMDA) glutamate receptors, into the ipsilateral vestibular 
nucleus. All these findings suggest that the vestibular information 
activated the histaminergic neurons via the activation of the 
cholinergic neurons and this neuronal circuit was involved in the 
vestibulo-autonomic response.[28]

CONCLUSION
Vestibular stimulation modulates the neuro-transmitters 

which are involved in brain aging and delay aging. Hence we 
recommend controlled vestibular stimulation to all. This in the 
need of time to identify the importance of vestibular system and to 
start translational research in this area.
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