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Abstract

Background: Hypertension (HTN) has a genetic predisposition and it also impairs microcirculation, thereby, affecting the
well vascularized structures like the brainstem and causing changes in Brainstem Auditory Evoked Potentials (BAEPs).
Purpose: To find out the usefulness of BAEPs as a screening tool in apparently healthy individuals with a family history of
HTN.

Methods: One hundred and ten volunteers, aged 17 to 23 years, were enrolled in the study as participants with proper
consent. After excluding the subjects with existing diseases or co-morbidities (e.g. diabetes, HTN, schizophrenia, neuropathy,
etc.), those on ototoxic or neurotoxic drugs, a preliminary physical examination was performed, following which BAEPs
were recorded with a proper device. Statistical analysis is done with SPSS 2016 software using the chi-square test.
Results: A consistent distortion in the inter-peak latency of IlI-V waves is noted when a family history of HTN is present
in either parent or maternal grandparents. Other statistically significant findings are present in V/I1% (HTN in mother),
wave | (HTN in paternal grandfather), wave Ill (HTN in maternal grandfather), and inter-peak latency I-V (HTN in maternal
grandmother).

Conclusion: BAEP may be used as a screening tool in individuals with a family history of HTN with supportive evidence

from further studies in the near future.
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Introduction

The impairment of cochlear microcirculation is the most
frequently cited pathophysiology for sudden sensorineural
hearing loss (SSNHL).! Cochlea, supplied by the labyrinthine
artery, is highly susceptible to ischemic or hypoxic damage as
it has high metabolic activity. Hence, the etiology of SSNHL
must focus on cardiovascular risk factors like hypertension
(HTN),?2 and metabolic syndrome is an independent risk
factor for SSNHL, vertigo, and total hearing loss being poor
outcomes of it.> According to the NCEP ATP III definition,
metabolic syndrome is present if three or more of the
following five criteria are met: waist circumference over
40 inches (men) or 35 inches (women), blood pressure over
130/85 mmHg, fasting triglyceride (TG) level over 150 mg/dl,

fasting high-density lipoprotein (HDL) cholesterol level less
than 40 mg/dl (men) or 50 mg/dl (women) and fasting blood
sugar over 100 mg/dl. The blood supply through the
labyrinthine artery may be compromised, thus, reducing the
oxygen tension in cochlear fluids and lymph which may
result in SSNHL.4
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Family history of HTN influences end organ damage even
after blood adjustment, the notable ones being stroke and
intracerebral hemorrhage.> Complex modeling of blood
pressure in families suggests the inheritance of genes that
leads to a steeper rise in blood pressure with age.®” The
prevalence of HTN progresses from 7.2% in those aged 18 to
39 years up to 30.1% in the age group of 40 to 59 years and
then to 65.4% in 60 years old people and above.?

Keeping the inheritance pattern and deadly long-term
complications of HTN in mind, we aim to establish Brainstem
Auditory Evoked Potential (BAEP) as a screening test for
young individuals with a family history of HTN considering
the fact that HTN can result in sudden hearing loss.

Methods

The cross-sectional case-control study, which was conducted
between January 2019 and July 2019 was approved by the
Institute Ethics Committee. As for the subjects for this study,
apparently healthy MBBS students from IMS BHU, about
110 of them, were taken, and their BAEP waves and inter-
peak latencies were analyzed. It was based on the statistical
data available that the sample size was chosen. Family history
of HTN was confirmed verbally and relevant history with
respect to their lifestyle was also recorded.

Inclusion criteria of subjects: Non-diabetic medical
students of age group 17 to 23 years

Exclusion criteria of subjects:

1. Presence of Diabetes, HTN, or other co-morbid conditions
leading to neuropathies.

2. Subjects with neurodegenerative diseases. For example,
Parkinson’s disease and Alzheimer’s disease.

3. Subjects with hearing disorders or a family history of the
same.

4. Use of ototoxic and sedative drugs. For example,
Antipsychotics, Antidepressants, Methyldopa, Reserpine,
Phenytoin, and so on.

5. Subjects with psychiatric disorders.

6. Strokes, severe head injuries.

7. Subjects with peripheral neuropathy.

Peripheral neuropathy was ruled out by performing various
tests. Besides a pressure test with the back of a pencil,
proprioception (sense of the position of joints), both proximal
and distal, were tested by asking the subject to keep his eyes
closed, followed by rotating a limb in various directions,
allowing it to stay in that particular direction and then finally
asking the subject to place the other limb in the same position
without actually seeing the position of the former limb. Several
other tests, including a pain test using a pinprick and tendon
pinch, tactile localization and discrimination, and temperature
tests using warm and cold objects, were also performed.
Measurement of the body height of the subjects was taken
by asking the subjects to stand firmly on the ground against
the wall and the height was noted by a measuring scale

fixed to the same wall, after sliding a flat object down up to
the head.

A digital device was used to take the weight. By dividing the
weight in kilograms by the square of height in meters, the BMI
of'the subjects was calculated. The respiratory rate was counted.
Using the radial arteries, the pulse was counted bilaterally and
all parameters were noted. Blood pressure was noted using a
sphygmomanometer. BAEP was carried out with a proper
BAEP device called BERAGRAPH (Medical Systems, 389,
Industrial area, Phase-II, Chandigarh) under standard
conditions. After directing the subjects to be comfortable, the
skin of the forechead and both the mastoid were made grease
free. The subject was asked to give up any jewelry, cell phones,
or other devices that could hinder the process. While the active
electrode was placed on the vertex, the placement of the
reference electrode was made on the mastoid and that of the
ground electrode was made over the forehead. The headphone
was in position, the low filter was 100 Hz and the high filter
was 10 kHz. Brief click monoaural stimuli were used at 55 dB
2,000 times (11 per second) and the wave pattern was noted.

The normal range of sound perception of an apparently
healthy individual is approximately from 20 to 80 dB with
slight individual variations, provided the perception is not
that of noise. Fifty-five decibel lies within this favorable
range, thus, 55 dB has been used to avoid subjective bias. We
recorded all waves in the rarefaction setting. The room was
soundproof. At least two readings from each ear were taken to
confirm the reproducibility of the waveform; the absolute
latencies of waves I-V and inter-peak latencies I-III, I-V,
I1-V were recorded along with V/I ratio percentage (V/I %).
The entire process is conducted after taking proper consent
from the subject. The following parameters are recorded
during the BAEPs study:

Wave I: Acoustic nerve (1.4—1.8 ms)

Wave II: Cochlear nucleus (2.8 ms)

Wave III: Superior olivary nucleus (3.6—4.1 ms)
Wave IV: Nucleus of the lateral lemniscus (5.1 ms)
Wave V: Inferior colliculus (5.5-6.0 ms)

Wave VI: Medial geniculate body

Wave VII: Originates between medial geniculate body to
auditory complex?®

Inter-peak latency I-11I: 1.6-2.6 ms

Inter-peak latency I-V: 3.5-4.5 ms

Inter-peak latency I1I-V: 1.4-2.4 ms

Normal V/I %: 50%-300%

Statistical analysis was done using SPSS 2016 software
trial version by chi-square test.

Results

History of HTN in Father

No significant association was found in subjects with a family
history of HTN in the father with the BERA waves I, 111, V;
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inter-peak latencies I-III, I-V, and III-V (left ear) and also
with V/I ratio.

A total of 94 subjects (85.5%) have a positive history of
HTN in fathers while the rest 16 (14.5%) do not.

According to Table 1, the proportion of individuals
showing normal latency is much higher in those without a
family history of HTN in the father (93.6%) in comparison to
those with a family history (75%). Out of the total subjects in
the group with family history, 6.2% showed decreased inter-
peak latency while 18.8% showed increased interval. The
results are statistically significant (p = 0.011).

History of HTN in Mother

No significant association was found in subjects with a family
history of HTN in mothers with the BERA waves I, III, V;
inter peak latencies I-III and III-V and also with V/I ratio
(right ear).

One hundred and three (93.6%) subjects lacked a history
of HTN in their mother while the other seven possessed it
(6.4%).

According to Table 2, a significantly higher proportion of
individuals show normal inter-peak latency between the I and
V waves of the right ear (92.2%) if they do not have a history
of HTN in the mother, having which the percentage drops to
71.4%. Equal proportions of subjects show increased and
decreased latencies (14.3% each) in those with the stated
family history.

According to Table 3, a significantly higher proportion of
individuals show a normal time interval between the 11l and V
waves of the left ear (96.1%) if they do not have a history of
HTN in the mother, having which the percentage drops to
85.7%. A 14.3% of individuals show decreased latency
among those with HTN in mothers.

According to Table 4, the proportion of individuals with
normal values is almost equal. Those without a history of
HTN in mothers show an increased value of V/I%L in a
greater proportion (41.7%) when compared to the other group
(14.3%). A 28.6% of subjects among those with a history of
HTN in mothers show a low value and a lower proportion
(14.3%) show an increased value. The results are statistically
significant.

Table I. Inter Peak Latency Between Wave Ill and Wave V of Right Ear (llI-VR).

Decreased Normal Inter-peak Increased Inter-peak
HTN in Father Inter-peak Latency Latency Latency Total P-value
Absent 0 88 (93.6%) 6 (6.4%) 94 (85.5%) 0.011
Present | (6.2%) 12 (75%) 3 (18.8%) 16 (14.5%)
Abbreviation: HTN, hypertension.
Table 2. Inter Peak Latency Between Wave Il and Wave V of Right Ear (llI-VR).
Decreased Inter- Normal Inter-peak  Increased Inter-peak
HTN in Mother peak Latency Latency Latency Total P-value
Absent 0 95 (92.2%l) 8 (7.8%) 103 (93.6%) 0.001
Present I (14.3%) 5(71.4%) 1 (14.3%) 7 (6.4%)
Abbreviation: HTN, hypertension.
Table 3. Interval Between Wave Ill and Wave V of Right Ear (Ill-VL).
Decreased Normal Inter-peak  Increased Inter-peak
HTN in Mother Inter-peak Interval Interval Interval Total P-value
Absent 0 99 (96.1%) 4 (3.9%) 103 (93.6%) 0.01
Present I (14.3%) 6 (85.7%) 0 7 (6.4%)
Abbreviation: HTN, hypertension.
Table 4. The Ratio of Wave V Amplitude to Wave | Amplitude in Percentage of Left Ear (V-IL).
HTN in Mother Decreased Value Normal Range Increased Value Total P-value
Absent 3 (2.9%) 57 (53.3%) 43 (41.7%) 103 (93.6%) 0.005
Present 2 (28.6%) 4 (57.1%) I (14.3%) 7 (6.4%)

Abbreviation: HTN, hypertension.
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Family History of HTN in Paternal Grandfather

No significant association was found in subjects with a family
history of HTN in the paternal grandfather with BERA except
wave [ of the right ear.

One hundred and nine (99.1%) subjects do not have any
history of HTN in paternal grandfather while only one subject
(0.9%) has a positive history.

According to Table 5, the only subject with a positive
family history showed increased latency of wave I in the right
ear. Among the other subjects without a family history, 56
(51.4%) had increased latency, 40 (36.7%) had normal latency
and 13 (11.9%) had increased latency.

Family History of HTN in Paternal Grandmother

No significant association was found in subjects with a family
history of HTN in the paternal grandmother with BERA.

Family History of HTN in Maternal Grandfather

No significant association was found in subjects with a family
history of HTN in maternal grandfather with BERA waves I,
IITI (left ear), V; inter-peak latencies I-II1, I-V, III-V (left ear),
and V/1% ratio.

One hundred and six (96.4%) don’t have a history of HTN
in their maternal grandfather, and four (3.6%) have it.

According to Table 6, the proportion of subjects in the
decreased latency range of the III wave of the right ear is
almost triple in the case of subjects without a positive family
history of HTN in the Maternal grandfather (75.5% as
compared to 25.0%). Normal latency was almost three times
more in the subjects with a positive family history of the same

Table 5. Wave | of Right Ear (IR).

(75% as compared to 22.6%). No subject with a positive
family history showed increased latency while only two
subjects showed increased latency in the other group. The
findings are nearly statistically significant.

According to Table 7, a significantly high proportion of
subjects have normal inter-peak latency when they don’t have
the history (91.5%) as compared to those with the history
(75%). Only one subject shows decreased latency who
belongs to the group with positive family history. Nine (8.5%)
subjects have increased latency and they belong to those
without a family history. The results are statistically
significant.

Family History of HTN in Maternal Grandmother

No significant association was found in subjects with a family
history of HTN in maternal grandmother with BERA waves;
inter-peak latencies I-I1I, I-V (left ear), III-V (left ear), and
V/1% ratio.

One hundred and two subjects (92.7%) don’t have this
family history while eight (7.3%) have the history.

According to Table 8, the proportion of subjects within the
normal range of inter-peak latency between Wave I and Wave
V in the right ear is significantly more in the case of subjects
without a positive family history of HTN (84.3%) as compared
to those with a positive family history of HTN (62.5%).
Among those with a positive family history, three (37.5%)
showed decreased time intervals between the I and V waves
of the right ear which is a significantly higher proportion as
compared to those without the similar history, 10 (9.8%). No
subject with a positive family history of HTN showed
increased latency while six subjects showed increased latency
in the other group. The data is nearly statistically significant.

HTN in Paternal Grandfather Decreased Latency = Normal Latency Increased Latency Total P-value
Absent 56 (51.4%) 40 (36.7%) 13 (11.9%) 109 (99.1%) 0.031
Present 0 0 I (100%) | (0.9%)

Abbreviation: HTN, hypertension.

Table 6. Wave lll of Right Ear (llIR).
HTN in Maternal Grandfather Decreased Latency Normal Latency  Increased Latency Total P-value
Absent 80 (75.5%) 24 (22.6%) 2 (1.9%) 106 (96.4%) 0.057
Present | (25.0%) 3 (75.0%) 0 (0.0%) 4 (3.6%)

Abbreviation: HTN, hypertension.

Table 7. Interval Between Wave lll and Wave V of Right Ear (IlI-VR).
HTN in Maternal Decreased Inter- Normal Inter-peak
Grandfather peak Latency Latency Increased Inter-peak Latency Total P-value
Absent 0 97 (91.5%) 9 (8.5%) 106 (96.4%) <0.001
Present I (25%) 3 (75%) 0 4 (3.6%)

Abbreviation: HTN, hypertension.
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Table 8. Interval Between the Wave | and the Wave V of the Right Ear (I-VR).

HTN in Maternal Decreased Inter- Normal Inter-peak

Increased Inter-peak

Grandmother peak Latency Latency Latency Total P-value
Absent 10 (9.8%) 86 (84.3%) 6 (5.9%) 102 (92.7%) 0.057
Present 3 (37.5%) 5 (62.5%) 0 (0.0%) 8 (7.3%)

Abbreviation: HTN, hypertension.

Table 9. Interval Between Wave lll and Wave V of Right Ear (llI-VR).
HTN in Maternal Decreased Inter- Normal Inter-peak  Increased Inter-peak
Grandfather peak Latency Latency Latency Total P-value
Absent 0 94 (92.2%) 8 (7.8%) 106 (96.4%) 0.001
Present I (12.5%) 6 (75%) I (12.5%) 4 (3.6%)

Abbreviation: HTN, hypertension.

According to Table 9, a significantly high proportion of
subjects have normal latency when they don’t have a history
(92.2%) as compared to those with a history (75%). One
subject shows increased latency (3.6%) among those who
have a positive family history. Eight other subjects with
increased latency belong to the group without any positive
history for the same (7.8%). Only one subject shows decreased
latency who belongs to the group with positive family history
(12.5%). The results are statistically significant.

Discussion

From the results above, we can see a consistent distortion in
the inter-peak latency of III-V waves when a family history of
HTN is present in either parent or maternal grandparents.
This finding is accompanied by a few other findings in this
study that have been mentioned.

The hypothesis which might explain the above can be
stated by the authors as follows. The ascending auditory
pathway through the brainstem is the one concerned with
waves 11, IV, and V in BAEP and this is the most consistently
affected in our study. The brainstem which houses many of
the critical centers in our body has a rich vascular supply.
HTN, being a vascular entity, will affect those areas with rich
blood supply early as compared to those with low vascularity.
However, the study participants are healthy, with some having
a family history of the disease. HTN has a genetic component®’
as well which might cause early microvascular organ damage
to the highly perfused structures like the brainstem? that have
not become clinically apparent in healthy individuals with a
family history of HTN and the brainstem houses the auditory
pathway. So, the auditory pathway may incur some damage
without being manifested clinically and this might explain the
findings in our study.

Arterial HTN causes dysfunction of the entire auditory
system, more in the central auditory pathway, as per
Przewozny et al. and there is impaired sound localization,

which might go unnoticed even in the eyes of the patient
himself and the attending physician. Some authors have
even shown HTN only to be a weak risk factor for hearing
loss.!0:11

Hence, we can observe that there are discrepancies in the
studies performed to date and this might be attributed to
confounding factors such as age and ethnicity. With further
study in the near future, the evidence of the usefulness of
BAEP in screening healthy individuals with a family history
of HTN might be clearer.

Strengths of the study: (a) Kept the confounding factors
like age and ethnicity to a bare minimum. (b) No conflict of
interest. (c¢) Inclusion and exclusion criteria have been
followed strictly to avoid any discrepancy with bias and
confounding. (d) The study has been able to give an insight
into the use of BAEP as a screening tool in individuals with a
family history of HTN.

Limitations of the study: (a) Small sample size. (b)
Subjects have been gathered from a pool of medical students
only, hence a small aspect of selection bias may exist

Conclusion

BAEP may be used as a screening tool in individuals with a
family history of HTN with supportive evidence from further
studies in the near future since the results support that BAEP
shows changes in the early life of asymptomatic individuals
with a family history of HTN.
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Abstract

Multiple sclerosis (MS) is a global health concern affecting around 2.6 million people. It is characterised by neural inflammation,
myelin breakdown and cognitive decline. Cognitive impairment, especially reduced cognitive processing speed (CPS), which affects
up to 67% of MS patients and frequently manifests before mobility concerns, is one of the disease’s most serious side effects.
Effective adaptation and the application of cognitive rehabilitation treatments depend on the early diagnosis of cognitive
impairment. Although pharmaceutical therapies have some drawbacks, endurance training has become a promising alternative.
Intensity-controlled endurance exercise has the ability to delay the onset of MS symptoms and enhance cognitive function.
Exercise has also been shown to have neuroprotective effects in a number of neurological disorders, including MS, Parkinson’s
disease and stroke. This includes both aerobic and resistance training. A mix of aerobic exercise and weight training has
shown promise, especially for people with mild cognitive impairment, but according to recent studies any amount of physical
activity is beneficial to cognitive performance.

In conclusion, this in-depth analysis highlights the crucial part endurance exercise plays in treating MS-related cognitive
impairment. It improves not only neurological health in general but also cognitive performance. Exercise can help control MS
in a way that dramatically improves quality of life and well-being.
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Around 2.6 million p osis (MS), a condition of the central
nervous system. Neuronal aggravation and weakening of
myelin tissue are signs of MS, prompting scarring of the focal
sensory system and debilitated brain capability. This
condition’s progression varies due to individual pathological
processes, psychological factors and environmental
influences, leading to a wide variety of symptoms and
lifestyle challenges. Common symptoms include fatigue,
decreased mobility, pain, mood disturbances and cognitive
decline, all of which profoundly impact quality of life and
social participation. Thus, people with MS may engage in less
physical activity and exercise than people without MS.!

Cognitive impairment (CI), particularly slower cognitive
processing speed (CPS), is a significant consequence of MS.
Up to 67% of MS patients experience CPS impairment, which
often appears before progressive mobility issues. The
cognitive functions most affected include information
processing speed (IPS), complex attention, working memory,
visuospatial skills and executive functions, with dysexecutive

disorders predominating in the disease’s advanced stages and
an amnestic profile in relapsing-remitting MS.2

The presence of CI at the time of a MS diagnosis is
considered a poor prognostic marker for long-term
development. Early signs of MS, such as involvement in
verbal memory and IPS, serve as indicators of more severe
impairment in the future.? Early detection of CI is crucial to
ensure proper social and occupational adaptation and to
facilitate the implementation of specific cognitive
rehabilitation techniques.?
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The process of detecting CI in individuals diagnosed with
MS involves a thorough assessment of their performance on
cognitive tests. CI may be indicated when their test
performance significantly deviates, typically by 1.5 to 2
standard deviations, from the established normative mean in
approximately 20-30% of the test parameters. Alternatively,
CI may be identified if their performance falls notably below
the expected standard, by about 1.5 to 2 standard deviations,
in at least two distinct cognitive domains. Pharmaceutical
therapies, including first-line disease-modifying drugs and
cognitive rehabilitation, have shown limited effectiveness in
treating CPS impairment. MS patients often experience poor
physical and mental health, reduced driving ability and a
dependency on caretakers. This underscores the importance
of employing a range of strategies, including aerobic exercise
training, to address CPS impairment in MS.2

Endurance exercise, also called aerobic exercise, it is
typically carried out at an intensity below the maximum.
Periods of elevated heart rate and breathing characterise
endurance exercises. It has been discovered to significantly
delay the onset of symptoms in people with MS.?

Tsai et al. discovered that serious rigorous exercise done
for 30 minutes at a moderate pace, which corresponds to
65%—75% of the individual target heart rate reserve (HRR),
had a good effect on individuals’ mental powers such as
contemplation, acknowledgement and recall.* It has been
demonstrated that endurance training has significant impacts
on a variety of tissues and organ systems in a wide range of
animal species.’

Experimental animal models of MS substantially support
exercise-induced changes in the entire brain structure and
function; however, direct evidence from human studies has
yet to be proven.® In human research, exercise appears to
improve peripheral biomarkers linked to neural health and
outcomes assessed by neuroimaging, implying that it may
assist in sustaining the general health of the brain.”$

Exercise undeniably enhances one’s health and wellbeing,
and it also has neuroprotective effects on the central nervous
system. Human trial evidence supports the neuroprotective
benefits of exercise in the prevention of MS, Parkinson’s
disease and stroke.>* Exercise can improve the overall
neurological function of the entire brain and minimise
neuronal apoptosis and neurodegeneration in MS patients. It
can also help stimulate neuroplasticity.’

According to a recent systematic review, there is no
minimum threshold at which exercise can be advantageous to
cognition. This indicates that any amount of physical activity
is beneficial to cognitive function. Additionally, a recent
meta-analysis found that individuals with mild cognitive
impairment (MCI) benefit most from a combination of
aerobic exercise and resistance training, while those with
dementia benefit most from resistance training.!?

However, research over the past 30 years has highlighted
that exercise is essential for symptom control and illness
modification. Exercise advice for persons with MS has

changed over time. Since individuals with MS often need and
request regular guidance on exercise training, the neurologist,
working in collaboration with the multidisciplinary team,
plays a pivotal role in this process. Exercise training is a risk-
free intervention with no long-term negative consequences.
Exercise training has a high rate of compliance and can help
with a variety of MS symptoms and limitations. Exercise
training should be given to MS patients on a regular and early
basis.!

Endurance exercise is a low-cost, widely available
treatment that benefits numerous organ systems. It promotes
major health benefits by reducing a variety of diseases,
including metabolic, cardiovascular and neurological issues,
while also improving a number of physical performance
indicators.> Activity for perseverance diminishes mind
maturing, safeguards memory and insight and eases the side
effects of neurodegenerative ailments. Neurogenesis,
epigenetic alterations, angiogenesis, autophagy, neurotrophin
and cytokine production and release, and neuronal survival
and plasticity may all be enhanced by it.3

Significant progress has been achieved in understanding
the connection between exercise and neurological well-being.
According to studies in both human and animal models,
regular exercise improves memory, cognition and mood and
guards against a range of neurodegenerative diseases.!! An
epidemiological study found that endurance training is an
effective treatment for anti-aging. It likewise exhibits
an improvement in overall mental capability.”> Neuronal
survival is improved, synaptic plasticity is enhanced and
disease progression is slowed by endurance exercise.
Endurance training improves sleep, increases growth factor
release, neurogenesis and angiogenesis, and reduces insulin
resistance, neuroinflammation, stress and anxiety. As a result
of these advancements, general psychological and
neuropsychological health is improved. Endurance training
also lowers the likelihood of ischemic injury and increases
the number of mitochondria in skeletal muscle, both of which
are key components of neurodegenerative disorders.?

According to a recent comprehensive analysis, there is no
minimal barrier to the cognitive benefits of exercise, meaning
that any level of activity is better than none. A recent meta-
analysis also revealed that while resistance training is
effective for individuals with dementia, aerobic exercise
combined with resistance training is beneficial for those with
MCI.13

The main measure of how exercise impacts an older
person’s brain structure is an increase in hippocampal volume.
In the case of cognitive impairment, the hippocampus reveals
structural and functional abnormalities. The mean annualised
hippocampus shrinkage rates for AD subjects were 4.66%
and 1.41%, respectively, per nine trials that included 595 AD
patients.!

Cl, specifically a slower CPS, is one of the most significant
consequences of MS. People suffering from MS are in poor
physical and mental health, are unable to drive and require
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medical attention. Exercise can improve overall brain function
while decreasing neuronal death and degeneration. According
to an epidemiological study, endurance exercise is an effective
anti-ageing treatment. It also demonstrates an improvement
in the general brain function. Endurance exercise improves
synaptic plasticity, neuronal survival and disease progression.
Aerobic exercise can help people with MS in a variety of
ways, including better cardiovascular health, increased
energy, improved mood, increased muscular strength and
neuronal protection. Regular exercise and sufficient medical
treatment can enhance the general wellness and quality of life
of patients with MS.
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