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Abstract 
Background:  Polycystic  ovary  syndrome  (PCOS)  is  a  well 
recognized reproductive hormone disorder. It is often associated 
with dysautonomia and increased oxidative stress Objective: 
To  assess  the  relationship  between  cardiac  autonomic  nerve 
function (CANF) and oxidative stress in patients with PCOS. 
Methods:  This  cross  sectional  study  enrolled  30  newly 
diagnosed PCOS patients 20-35 years of age and 30 apparently 
healthy, regularly menstruating women of similar age and BMI. 
The  patients  were  enrolled  from  outpatient  Department  of 
Endocrinology,  BSMMU,  Dhaka.  CANF  was  assessed  by 
poincare analysis of RR interval, a non linear method of Heart 
Rate Variability (HRV) analysis. HRV data of all subjects were 
recorded by a digital data acquisition device, Power lab 8/35, 
AD  instruments, Australia,  with  lab  chart  software  analysis. 
Oxidative stress was assessed by plasma catalase and plasma 
Malondialdehyde  (MDA)  levels.  For  statistical  analysis 
unpaired  “t”  test  and  Pearson’s  correlation  test  were  used. 
Results:  In  this  study,  resting  pulse  rate,  systolic  blood 
pressure(SBP), diastolic blood pressure(DBP) were significantly 
higher  (p<0.001,  p<0.01,  p<0.01  respectively)  and  standard 
deviation of the short term RR interval variability (SD1), ratio of 
short  term  and  long  term  variability  (SD1/SD2)  ratio  were



significantly lower (p<0.001)  in PCOS than those of healthy
controls. In addition, plasma catalase levels was significantly
lower (p<0.01) and plasma MDA levels was significantly higher
(p<0.001) in PCOS patients compared to controls. On correlation
analysis, SD1 showed negative correlation with plasma catalase
and plasma MDA levels (p>0.05) in PCOS patients. In addition
SD1/SD2 ratio showed positive correlation with plasma catalase
and negative correlation with plasma MDA levels (p>0.05) in
these group of patients. But all these correlations were
statistically not significant. Conclusion: The present study
reveals association of autonomic dysfunction and higher
oxidative stress with PCOS but it failed to show evidence for
any interrelationship between them.

Key words: Heart rate variability, SD1,SD2, polycystic ovary
syndrome, MDA, catalase.

Introduction

olycystic ovary syndrome (PCOS) is a
well recognized condition of reproductive
hormone disorder.1 PCOS is usually

associated with multiple cysts in ovaries and
infertility in large number of patients.2

The prevalence rate of obesity or overweight in
the PCOS population is about 50% and most of
them have android phenotype which is partly
responsible for insulin resistance and
consequent hyperinsulinemia.3 Obesity and
hyperinsulinaemia has long been known to cause
derangement in autonomic functions associated
with chronic sympathetic over activity and
decreased vagal cardiac modulation.4-7

.Heart rate variability (HRV) analysis is a useful
noninvasive tool widely used for measuring
CANF. Among different methods of HRV analysis,
Poincare plot analysis (PPA) is more sensitive
and easier technique in nonlinear method.8 CANF
is affected in PCOS with sympathetic hyperactive
and hypo parasympathetic6-7or there may be  no
change in CANF.5,9

Oxidative stress represents imbalance between
body oxidant and antioxidant system10 increased
oxidative stress has been reported in PCOS

P patients.11-13  lipid peroxidation product
Malonaldehyde (MDA) is an oxidant and serum
catalase as an antioxidant are  important marker
for oxidative stress. PCOS patients are at
increased risk of cardiovascular disease (CVD)
due to the associated insulin resistance,
hypertension, central obesity, and dysli-
pidemia.14-15

Several previous studies investigated HRV in

PCOS by time domain and frequency domain

method but HRV data by Poincare analysis (non

linear method) is scarce.16 Altered HRV and

higher oxidative challenges have been reported

in PCOS but the correlation of Poincare data of

HRV with oxidative stress has not been

published. Therefore, this study has been

designed to investigate the relationship between

Poincare analysis of HRV and oxidant and anti-

oxidant level in patients with PCOS.

Methods

Setting & study participants

In this cross sectional study carried out in the
Department of Physiology of BSMMU, Dhaka,
from 2018 to 2019, 30 newly diagnosed PCOS
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patients, aged 20-35 years were enrolled from the

outpatient Department of Endocrinology,

BSMMU by purposive sampling. Similar age and

BMI apparently healthy women with regular

menstrual cycles (early follicular phase) were

taken as controls. Sample size was calculated by

a statistical formula based on effect size in

published results by similar article.

Exclusion criteria

All the subjects were free from cardiac disease,

respiratory disease, renal disease, diabetes

mellitus and thyroid disorders. Women, who were

pregnant or lactating or under treatment for

infertility were excluded from this  study.

Procedure

The protocol of this study was approved by the

Institutional Review Board of BSMMU. After

briefing about the study, informed written

consent was taken from each subject. Detail

family, medical and dietary history was recorded

in a preformed data schedule and thorough

physical examination was done. Resting pulse

rate, BP, height, weight were measured and BMI

was calculated. Then 7 ml of venous blood was

collected for estimation of fasting plasma glucose,

serum SGPT, serum TSH and serum creatinine in

the laboratory of Department of Biochemistry and

Molecular Biology by autoanalyzer and plasma

catalase and plasma MDA in the Department of

Physiology by Catalase Assay Kit by colorimetric

method using Quantiamate RM2012 and by

MDA- ELISA kit using AMP Platos R II

Microplate Reader. (Elabscience Biotecnology Inc

2018).

Then the subjects were advised to follow some

instructions to prepare for HRV. They were

advised to finish their meal by 9:00 pm on the

previous night of HRV test day, avoid any type

of stress and not to take any sedative or hypnotic

medication. They were requested to take a light

breakfast without tea and coffee and to attend

the autonomic nerve function test laboratory in

the Department of Physiology, BSMMU between

8:00 am to 9:00am on the test day. The subject

was advised to take rest for 15-20 minutes in a

controlled laboratory environment. During this

period she was not allowed to talk, eat or drink,

to perform physical or mental activity or sleep.

ECG was recorded on lead II for 5 minutes by

data acquisition device Power Lab 8/35 (AD

Instrument, Australia). HRV recording was

analyzed by Lab chart software.

Statistical analysis

Data were expressed as Mean ± SD. Statistical

analysis was done using SPSS version 16.

Independent sample ‘t’ test and pearson

correlation coefficient test analysis were done, p

value of < 0.05 was considered as statistically

significant.

Results

Anthropometric data of all subjects are given in

Table I. Both groups were similar for age, BMI

and waist hip ratio. Mean resting pulse rate

(p<0.001), SBP and DBP (p<0.01) were

significantly higher and mean values of SD1 and

SD1/SD2 were significantly (p<0.001) lower in

PCOS compared to controls. But no significant

difference was observed in SD2 (p>0.05) when

compared between the PCOS and control group.

In addition, in group PCOS, mean values of

plasma catalase (p<0.01) was significantly lower

and plasma MDA level (p<0.001) was significantly

higher than that of control group (Table II).

On correlation analysis, SD1 was negatively and

SD1/SD2 ratio was positively correlated with

plasma catalase levels but both were statistically

non significant (p>0.05) in PCOS patients (Table

III). In addition, SD1 and SD1/SD2 ratio were

negatively correlated with plasma MDA level but

were statistically non significant(p> 0.05) in these

group of patients (Table III).
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Table I: Age, BMI and WHR in two groups (N=60)

Variables PCOS Control p value

(n= 30) (n= 30)

Age 26.27±4.29 27.93±3.92 0.141

(Year) (20-35) (22-33)

BMI 29.65±3.50 29.00±2.54 0.415

(Kg/m2) (25.09-38.28) (25.38-34.58)

WHR 0.88±0.07 0.86±0.05 0.168

(0.75-1.10) (0.76-0.96)

Data were expressed as Mean ± SD. Values in parentheses indicate ranges; Statistical analysis was done by
Independent sample t-test; BMI- Body Mass Index; WHR- Waist Hip  Ratio; PCOS - Polycystic ovary
syndrome; n- Number of subjects in each group, N = Total number of subjects.

Table II: Resting cardiovascular parameters, HRV Poincaré measures and oxidant and antioxidant in
two groups (N=60)

Variables PCOS (n= 30) Control (n= 30) p value

Pulse rate 83.47±7.06 74.97±7.85 0.000***

(beats /min) (76-102) (62-90)

SBP 121.27±7.80 115.07±6.80 0.002**

(mmHg) (110-135) (100-125)

DBP 79.73±5.09 75.63±5.47 0.004**

(mmHg) (70-88) (65-88)

SD1 16.92±4.69 26.77±10.48 0.000***

(ms) (8.63-25.83) (11.76-61.08)

SD2 54.24±15.97 58.84±17.02 0.285

(ms) (21.73-99.63) (17.77-115.80)

SD1/SD2 0.32±0.09 0.46±0.14 0.000***

ratio (0.19-0.58) (0.23-0.96)

Plasma catalase 170.53±67.69 224.90±80.11 0.006**

(U/ml) (79.00-282.00) (108.00-389.00)

Plasma MDA 532.94±234.29 204.55±96.82 0.000***

(ng/ml) (101.3-952.5) (82.04-478.8)

Data were expressed as Mean ± SD. Values in parentheses indicate ranges; Statistical analysis was done by

Independent sample t-test; SBP- systolic blood pressure; DBP- diastolic blood pressure;SD1- Standard deviation

of short term RR interval variability; SD2- Standard deviation of Long term RR interval variability; SD1/SD2

ratio-Ratio of short term and long term RR interval variability; MDA- Malondialdehyde; PCOS - Polycystic

ovary syndrome; n- Number of subjects; ***p<0.001; **p<0.01, N = Total number of subjects.
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Discussion

The present study assessed the relationship
between CANF and oxidative stress in newly
diagnosed PCOS patients aged 20-35 years. Age,
BMI and WHR in both groups agrees to the
observations in similar studies.5,7,17-18 In this
study, association of higher resting pulse rate,
SBP and DBP with PCOS patients are similar to
previous studies.6-7 These results indicate more
deviation of autonomic tonic activity in PCOS
from normal.

Analysis of Poincare plot evaluates the
sympathovagal balance and observing the beat-
to-beat HRV. This analysis provides three indices:
the standard deviation of the short term RR
interval variability (minor axis of the cloud, SD1),
the standard deviation of the long term RR
interval variability (major axis of the cloud, SD2)
and SD1/SD2 represents the ratio of short term
and long term variability However, this plot may
display abnormalities that are not detectable with
traditional time and frequency domain measures
easily.19In this study, significant decrement in
SD1 and SD1/SD2 ratio and no significant
changes in SD2 indicates association of  low
parasympathetic activity with PCOS patients.
Similar decrement of SD1 was noticed by Saranya
and his collaeges.16

In the present study, significantly lower plasma
catalase levels in PCOS patients suggesting a
lower anti-oxidant status in these series of
patients agree with other investigators reporting

similar observations.11, 20-23 In addition, plasma
MDA level was significantly higher in PCOS
patients than that of controls resembling to the
observations in similar studies.13,21,22,24 These
results demonstrate presence of higher oxidative
stress in the current series of PCOS patients.
Research evidence suggested that obesity,
insulin resistance and hyperglycemia contribute
to an increase oxidative stress in PCOS.

Oxidative stress affects rostral ventrolateral
medulla (RVLM) neurons causing sympatho
excitation via interactions with NO. NO exerts a
tonic inhibition of central SNS activity by
releasing GABA in the RVLM and it also facilitates
baroreceptor mediated vagal tone21-23. ROS
interacts with NO, therefore decreased NO
availability in the RVLM could result in
sympathetic over activity and decrease
parasympathetic activity25-27.

On correlation analysis, SD1 showed non
significant negative correlation with plasma
catalase and plasma MDA levels in PCOS
patients. In addition SD1/SD2 ratio showed non
significant positive correlation with plasma
catalase and negative correlation with plasma
MDA levels in these group of patients.

So, the correlation analysis of this study did not
present significant relationship between CANF
and oxidative stress in patients with PCOS.
However, no mechanism of our research findings
could be proposed as no previous study on
CANF and oxidative stress in PCOS was found
to compare our result.

Table III: Correlations of Poincaré  HRV measures with plasma catalase and MDA levels in PCOS
(n=30)

Variables                                          Catalase                                MDA

r value p value r value p value

SD1(ms) -0.060 0.752 0.220  0.24

SD1/SD2 ratio 0.014 0.940 -0.044  0.816

Statistical analysis was done by Pearson’s correlation coefficient test; PCOS- Polycystic ovary syndrome

MDA- Malondialdehyde n- Number of subjects; SD1- Standard deviation of short term RR interval variability;

SD1/SD2 ratio- Ratio of short term and long term RR interval variability.
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Conclusion

Based on the results of this study it is concluded
that autonomic dysfunction and oxidative stress
is associated with PCOS but autonomic
dysfunction may not be related to oxidative stress
in PCOS.

Conflict of interest  None
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