Roohi Khan / Afr.J.Bio.Sc. 6(9) (2024) 274-280 ISSN: 2663-2187

https://doi.org/ 10.33472/AFJBS.6.9.2024.274-280

(e

Research Paper Open Access

African Journal of Biological Sciences

Journal homepage: http://www.afjbs.com

Investigating Autonomic Nervous System in PCOS: Handgrip Strength,
Heart RateVariability, and Valsalva Ratio Relationship.

Roohi Khan!, (Dr.) Mohammad Hifzur Rehman?, (Dr.) Suraiya Khanam!,

(Dr.) Khaleel Ahmed Manik'**, (Dr.) Gauhar Hussain'.

1. Department of Physiology, Integral Institute of Medical Sciences and Research, Integral University Lucknow, U.P.

2. Department of Physiology, Career Institute of Medical Sciences and Hospital, Lucknow, U.P.
U*Corresponding Author :- (Dr.) Khaleel Ahmed Manik (Khaleelahmedmanik774@gmail.com) Professor (Dr.)

in the Department of Physiology, Integral Institute of Medical Sciences and Research, Integral

Article History

Volume 6,Issue 9, 2024
Received: 23 Apr 2024

Accepted : 30 Apr 2024

doi: 10.33472/AF)BS.6.9.2024.274-280

University Lucknow, U.P.

ABSTRACT
Recent studies reveal that polycystic ovary syndrome (PCOS) might be associated with

cardiovascular autonomic dysfunction, but with inconsistent results.The aim of this study is
to investigate autonomic nervous systems in PCOS women such as heart rate variability,
valsalva maneuver and Handgrip strength. These tests are non-invasive tests. Heart rate
variability, a spontaneous variation in the rhythm of the human heart from one beat to the
next, occurs in a healthy state, used to measure both sympathetic and parasympathetic
activity. Handgrip strength, refers to the maximum static force a hand can exert by squeezing
a dynamometer, used to measure sympathetic activity. And the Valsalva ratio (VR) used to
measure parasympathetic activity. PubMed, Google Scholar and SCOPUS were searched for
studies comparing cardiovascular function between women with obese and non-obese PCOS.
PCOS diagnosis relies on Rotterdam's criteria, necessitating the presence of two out of three
indicators: polycystic ovaries, anovulatory cycles, or hyperandrogenism as the syndrome
transitions from a reproductive ailment to a metabolic disorder, characterized by features such
as insulin resistance, impaired glucose tolerance, type 2 diabetes mellitus (DM2),
dyslipidemia, and cardiovascular risk factors. 19 studies were included to analyze. Some of
the studies resulted in heightened cardiac vagal modulation and reduced sympathetic cardiac
modulation among a group of women with PCOS but most of them have demonstrated
cardiovascular autonomic dysfunction, characterized by diminished vagal tone and
heightened sympathetic activity, but observed in obese individuals compared to non-obese
ones. Consequently, obesePCOS patients are believed to face an elevated risk of developing
cardiovascular problems. These findings highlight the significance of early screening and
management of metabolic abnormalities in women with PCOS, considering the connection
between cardiac health and impaired autonomic function.

KEYWORDS: Obese PCOS, non-obese PCOS, Autonomic Function Test, Valsalva
maneuver, Handgrip strength, Heart Rate variability, and Hormonal Parameters
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INTRODUCTION
Polycystic ovarian syndrome is a chronic endocrine disorder that affects women of reproductive age, often

leading to menstrual irregularities, infertility, excess hair growth, acne, and obesity, among other symptoms.*

The World Health Organization (WHO) approximates that around 116 million women globally,
constituting 3.4% of the female population, are affected by Polycystic Ovary Syndrome (PCOS). Prevalence
rates of PCOS vary significantly worldwide, ranging from 2.2% to 26%. In India, it is estimated that
approximately 10% of women are affected by PCOS; however, there is a lack of reliable official data on its
prevalence in the country.? Obesity and PCOS have a mutually reinforcing relationship, with each condition
exacerbating the other in an ongoing cycle. Studies report that 30-75% of women with PCOS are affected
by obesity.?

PCOS diagnosis relies on Rotterdam's criteria, necessitating the presence of two out of three
indicators: polycystic ovaries, anovulatory cycles, or hyperandrogenism.® Polycystic ovarian morphology is
diagnosed through transvaginal ultrasonography, which should reveal either 12 or more follicles measuring
2-9 mm in diameter in each ovary or an increased ovarian volume (>10 mL) without a dominant follicle >10
mm.* The underlying mechanisms of PCOS are complex and not fully understood, though genetic and
environmental factors likely contribute significantly to its development. Additionally, obesity and
dysfunction in the hypothalamic pituitary-ovarian (HPO) axis may also play a role. Hyperandrogenism and
insulin resistance are recognized as key factors in PCOS pathology, with approximately 60% to 80% of
patients exhibiting hyperandrogenism and 50% to 80% showing signs of insulin resistance.’

As the female's age advances, the syndrome transitions is from a reproductive ailment to a metabolic
disorder, characterized by features such as insulin resistance, impaired glucose tolerance, type 2 diabetes
mellitus (DM2), dyslipidemia, and cardiovascular risk factors.® Women, whether lean or overweight, are
prone to exhibiting these metabolic characteristics, which are considered significant etiological factors in
PCOS’. Cardiovascular disease ranks among the top causes of mortality in women. Certain studies have
indicated the occurrence of cardiovascular risk factors in women with PCOS during early adulthood.
Approximately 46.9 million individuals are believed to suffer from cardiovascular disease in India. ®. In the
Australian Longitudinal Study on Women’s Health, which followed a community-based cohort, it wasfound
that women who self-reported having PCOS had a higher incidence of hypertension compared to control
women, regardless of BMI, within the age range of 28-33 years (5.1% versus 1.0%, respectively)® In clinical
settings, we encounter two categories of PCOS patients: one group who are obese and other groups who are
non obese®. Patients exhibit variations in their hormonal parameters, and there is a notablecorrelation between
the autonomic nervous system and cardiovascular mortality."’

The autonomic nervous system regulates numerous bodily functions. In individuals with good
health, the sympathetic and parasympathetic nervous systems maintain equilibrium, termed sympathovagal
balance, crucial for maintaining internal stability."' The sympathetic nervous system (SNS) and
parasympathetic nervous system (PNS) have opposite functions, maintaining a dynamic equilibrium under
normal conditions. Dysregulation in their interplay can result in various autonomic modulation-related
disorders. '* The gastrointestinal tract contains the enteric nervous system, which works in conjunction with
the parasympathetic nervous system and sympathetic nervous system to controldigestion and absorption™
The overall function of the body is chiefly regulated by the sympathetic and parasympathetic nervous
systems. Neurotransmitters, namely acetylcholine (ACh) and norepinephrine
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(NE), play vital roles in nerve function. Within the parasympathetic system, both pre- and postganglionic
neurons release ACh. Presynaptic ACh primarily acts on nicotinic receptors in autonomic ganglia, while
postsynaptic ACh affects muscarinic receptors in effector organs. In the sympathetic system, preganglionic
neurons release ACh, whereas postganglionic neurons release NE, serving as the primary sympathetic
neurotransmitter. NE acts on a and B adrenergic receptors in target organs." Increasingly, studies have
revealed that autonomic dysfunction plays a role in the progression of PCOS. '3!® The function of the ovary
is controlled not only by hormones but also by neural signals. Neural innervation includes the sympathetic
superior ovarian nerve and the ovarian plexus nerve originating from the upper lumbar segment via visceral
nerve fibers, as well as parasympathetic nerve input through the vagal nerve, which is regulated by the central
nervous system (CNS).!"” Research indicates that women diagnosed with PCOS often exhibit compromised
cardiac autonomic functions, specifically decreased activity of parasympathetic (vagal) * and increased
activity of sympathetic nervous system.' Earlier studies, involving humans, have demonstrated that
sympathetic nerve activity regulates ovarian steroid production, follicle growth, and the ovulation process®*
Many women with PCOS experience heightened activity in their sympathetic nervous system, often without
realizing it, which is linked to elevated androgen levels, anovulation, and menstrual irregularities, potentially
contributing to the disorder's development.'®!*?!" Sympathetic tone appears to be elevated generally, as
indicated by a rise in resting heart rate, reduced heart rate variability, hypertension, heightened systolic blood
pressure during exercise, slower heart rate recovery post-exercise, elevated muscle sympathetic nerve
activity, and increased levels of adrenergic metabolites in the serum and urine.?*?! Persistent overactivity of
the sympathetic nervous system is linked to central obesity, and the obesity worsens this overactivity *%,
Studies have shown that females with PCOS may experience heightened sympathetic activity locally,
including increased ovarian sympathetic nerve activity and expression of nerve growth factor. Additionally,
there's an observed increase in sympathetic activity in adipose tissue, along with changes in adrenoceptor
expression in both the ovaries and the periventricular nucleus of the hypothalamus.?®

Heart rate variability (HRV), a spontaneous variation in the rhythm of the human heart from one beat to
the next, occurs in a healthy state. This variability is regulated by the autonomic nervous system, whichis
constantly influenced by both internal and external stimuli.?” Heart rate variability, a spontaneous variation
in the rhythm of the human heart from one beat to the next, occurs in a healthy state. This variability is
regulated by the autonomic nervous system, which is constantly influenced by both internal and external
stimuli.'' While patients with PCOS exhibit significant metabolic abnormalities, some studies have indicated
minor impairment in HRV among these women®®, Handgrip strength, measured noninvasively, refers to the
maximum static force a hand can exert by squeezing a dynamometer. ** This tool has been used to forecast
general bodily strength and functional capabilities across various demographics, while also gathering data
on nutritional status, muscle mass, physical function, and overall health.3*32 Demographic information and
socioeconomic factors, like age, gender, income and employment influence both hand grip strength (HGS)
and skeletal muscle strength. Additionally, lifestyle choices, health behaviors, and overall health, including
any existing medical conditions, play a role, ** as well as several physical factors, such as muscle mass, body
mass index (BMI),* hand dimensions * and androgens ** are also relevant. Few studies have investigated
HGS in women with PCOS, and the results are conflicting. *¢
The Valsalva ratio (VR) indeed provides valuable insights into the function of the cardiovascular autonomic
nervous system (ANS), encompassing both parasympathetic and sympathetic activity, along
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with vascular sympathetic nervous system activity. It's a comprehensive test for assessing overall ANS
function. *’

MATERIAL AND METHODS

In conducting this review, we utilized electronic searches of literature databases such as Google Scholar
PubMed and SCOPUS, employing keywords including 'obese PCOS,' 'non-obese PCOS,' 'Autonomic
Function Test,' 'Valsalva maneuver,' 'Handgrip strength,' 'Heart Rate variability,' and 'Hormonal Parameters.'
Additionally, we examined the bibliographies of relevant articles to supplement our search. In total, 53
articles were identified for inclusion in this review."

100 articles identified
(PubMed:40, Google Scholar:25, SCOPUS:35)

Abstracts of 76 articles were screened for
eligibility

23 articles excluded after a review of
abstracts

[ 53 full-text articles assessed for eligibility ’

and included in systematic review

DISCUSSION
This study has examined the correlation between autonomic status and hormonal fluctuations in both obese

and non-obese patients with polycystic ovarian syndrome (PCOS). Kayastha F.R. et al,*® demonstrated that
the average BMI was 22.45 in the lean PCOS group and 30.91 in the obese PCOS group, mirroring findings
by Makhija et al * and Ali et el*’. Gupta P et al*! and numerous other studies have also observed elevated
waist-to-hip ratios (WHR) in obese women with PCOS. It was observed that central obesity is more prevalent
in obese women with PCOS compared to lean counterparts.

The dysfunction of the hypothalamic-pituitary-ovarian axis is believed to play a role in the
development of PCOS. Elevated estrogen levels produced by the ovaries disrupt normal feedback
mechanisms, resulting in an increase in LH levels, consequently elevating the LH/FSH ratio in women with
PCOS compared to those without PCOS. Typically, the LH/FSH ratio is raised in PCOS patients. While most
studies indicate higher LH levels and LH to FSH ratios in PCOS women compared to controls, the absence
of these markers does not necessarily exclude a diagnosis of PCOS. Gupta P*? and Kayastha F.R.* found no
distinction in BMI's correlation with LH/FSH ratio among women with PCOS. Conversely, Liou T.H et al,
# observed that obese PCOS patients exhibited decreased LH levels and LH to FSH ratio compared to non-
obese counterparts.

In a study conducted by Sangeetha M.C. et al** 21.42% of individuals in the non-obese group and
23.38% in the obese group exhibited high serum TSH levels. However, this disparity was not deemed
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statistically significant. Notably, 23.02% of women with PCOS were found to have serum TSH levels >
4.2 ulU/ml, contrasting with the findings of Ramanand et al**, who reported a thyroid dysfunction prevalence
of 15%.

Various research investigations have established a connection between PCOS and autonomic
function tests (AFTs). Because vagal discharge primarily regulates resting heart rate, those with PCOS might
undergo decreased vagal tone, resulting in a modified sympathovagal balance during periods of rest.
Prasad A and Azad M K et al*” categorized the study group of 27 women diagnosed with PCOS into two
groups based on BMI: Group I with BMI > 25 and Group II with BMI < 25. A comparison of heart rates in
beats per minute between the two groups revealed highly significant results (p < 0.001), with mean heart
rates + standard deviation reported. Similar findings were obtained by Rajalakshmi et al* in their study. Also
in the study of Prasad A and Azad M K?*, observed a correlation between obesity, PCOSin women, BMI,
and WHR, alongside an increase in LFnu and LF/HF ratio indicating sympathovagal imbalance. Conversely,
Sa et al*’. discovered that 16 weeks of aerobic exercise led to enhanced cardiac vagal modulation, reduced
sympathetic cardiac modulation in 15 women with PCOS, reflected in increased RMSSD, HF, and HFnu
powers, and decreased LF and LFnu powers. Saranya et al'® observed arise in DBP during IHG, mirroring
findings by Sharma V et al®> which is also indicating significantly elevated DBP in PCOS patients during
Isometric hand grip exercise. Additionally, Kogure G.S et al*®* demonstrated that the PCOS group exhibited
higher Hand grip strength compared to the non-PCOS group. Conversely, Pattnaik S et al** demonstrated that
overweight patients with PCOS did not exhibit a significant difference compared to the control group.
Hashim Z H et al®® found no statistically significant differences in the valsalva ratio between obese and non-
obese women with PCOS and their respective control groups, mirroring the findings of Shrivastava R et al®'.
However, in contrast, Sukhera et al*> Akhter A et al*® and Sharma V et al® observed lower vagal activity in
PCOS patients compared to controlswhen investigating parasympathetic reactivity through Valsalva ratios.

CONCLUSION

To conclude, there is evidence suggesting that women diagnosed with PCOS may experience
cardiovascular autonomic dysfunction. Several research studies, including those by Rajalakshmi et al*,
Prasad A and Azad M K*” Akhter A et al,> and Sharma V et al® have demonstrated cardiovascular autonomic
dysfunction, characterized by diminished vagal tone and heightened sympathetic activity, leading to a
disrupted sympathovagal balance at rest. But Sa J C et al*’
16 weeks resulted in heightened cardiac vagal modulation and reduced sympathetic cardiac modulation
among a group of 15 women with PCOS. Hashim Z H et al®
display changes in autonomic function, with a more pronounced sympathoexcitation observed in obese

individuals compared to non-obese ones. Consequently, obese PCOS patients are believed to face an elevated

discovered that engaging in aerobic exercise for

demonstrated that women diagnosed with PCOS

risk of developing cardiovascular problems. These findings highlight the significance of early screening and
management of metabolic abnormalities in women with PCOS, considering the connection between cardiac
health and impaired autonomic function.
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