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Is Thyroid Dysfunction Affecting Oxidative Stress Index in Semen
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Background: Declining trend of semen quality has become a major public health problem. Oxidative stress is playing major role in the
current scenario of poor male fertility potential. Thyroid hormones have a pivotal role to play in that context as it potentially alters the
oxidative status of the semen. Thus, in present study effect of thyroid abnormalities on oxidative status of semen quality is explored.
Objective: This study aimed to determine the relationship between Thyroid dysfunction and Oxidative stress in semen of infertile couple.
Subjects and Methods: The study included 100 Semen samples from the males of infertile couple attending the infertility clinic JNMCH
AMU in the year 2016-2018. TSH levels were determined and simultaneously Total Antioxidant Capacity and Oxidative stress status of
semen samples was evaluated by colorimetric method. The effect of thyroid dysfunction on Oxidative stress of semen was assessed using
Pearson moment correlation test. Results and Conclusion: Higher values of TSH caused significant reduction in TAC and elevation of
oxidative stress Index. Thereby showing that Thyroid dysfunction adversely affects the oxidative status and compromises male reproductive

function.
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Introduction

Infertility is considered as major health as well as social
problem in India. Infertility refers to the condition where an
infertile couple is not able to conceive after 12 months of
unprotected sexual intercourse. ! Approximately 5-15% of
all married couples in country are facing this problem. 2
Generally, the social stigma is attached to female partner
but around 50 % males are also contributing to infertility.
About 50 % of male partners experiencing infertility do not
seek professional help and up to 25% of couples seeking
infertility treatment do not complete a male factor
evaluation,F! Rate of fertility has been decreasing during the
last few decades which is a serious concern.

Recent evidences have pointed to the presence of elevated
oxidative stress in abnormal semen samples.l Oxidative
stress is defined as an imbalance between the generation of
reactive oxygen species (ROS) and the protective action of
antioxidant systems responsible for their neutralization and
removal.!

Testis have a substantial amount of unsaturated fatty acids,
which is potent substrate to generate ROS reactive oxygen
species along with limited antioxidant capacity. Thus, there
is much higher susceptibility towards oxidative damage in
testis as compared to another cells.®!

Hyperthyroidism appears to make tissue more vulnerable to
oxidative damage. As thyroid hormone revitalizes

physiological functions, it is quite inevitable that elevated
level of thyroid hormone would overstimulate metabolic
state, and increase free radical formation

resulting in oxidative damage and generation of free
radicals in different tissues.["!

Hypothyroidism also leads to alterations in testicular redox
status, oxidant production, and testicular oxidant capacity
due to hypometabolism. Both transient and persistent
decrease in thyroid hormone levels have been demonstrated
changes in antioxidant defense mechanism during gonadal
development and maturation. 8!

Therefore, in in order to explore the impact of thyroid
dysfunction on oxidative stress levels, the study was
conducted so as to find out effective ways to reduce
oxidative by optimizing thyroid status and thereby
improving male reproductive health through improvement
of semen parameters.

Subjects and Methods

This was a Prospective cohort study between June 2016 to
June 2018. AIll the males of infertile couple attending
infertility clinic outpatient department (OPD) of Jawaharlal
Nehru Medical College and Hospital, Aligarh, Uttar
Pradesh, India were taken as subjects. Ethical clearance
from the Institutional Ethics Committee (IEC) of Jawaharlal
Nehru Medical College and hospital was taken in order to
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conduct this study. Patients were enrolled after taking
written informed consent and satisfying inclusion and
exclusion criteria.

Inclusion Criteria

All the males of infertile couple attending infertility clinic
for couple infertility in reproductive age group

Exclusion Criteria

Males having systemic diseases (such as diabetes,
hypertension, cancer), Endocrinal abnormalities which may
affect male reproductive function. Subjects diagnosed with
any sexually transmitted diseases, Males undergoing
therapies such as radiotherapy and chemotherapy,
urogenital problems or any other serious chronic diseases
that might have an impact on reproductive system were not
included.

Methodology

We recruited 100 men who attended infertility clinic at
JNMCH after fulfilling the inclusion criteria. Detailed
history was taken and physical examination performed.
Baseline physical and sociodemographic characteristics
were documented such as age, BMI (WHO classification
2014), alcohol addiction, 1 smoking Index, % educational
qualification, and religious status.

Blood investigations and semen samples were collected.
Blood samples were taken from patients using aseptic
precautions and was evaluated for Hemogram and Serum
TSH, and T4 levels were assessed using CLIA Kit
(Chemiluminescence Immunoassay. American Thyroid
Association was considered as the standard body of
reference.

ATA reference range

l. Euthyroid: 0.4-4.0 milliunits per litre [ m U/L]

Il. Hyperthyroid :<0.4 milliunits per litre [ m U/L]
Il. Hypothyroid: >5.5 milliunits per litre [ m U/L]
Oxidative Stress Index (OSI) and Total antioxidant
capacity (TAC)

The semen samples were collected from the subjects,
centrifuged for separation of plasma, and stored at -80°C
until further analysis was done for oxidative stress index
(OSI) and total antioxidant capacity (TAC).

From this sample, semen plasma OSI and TAC was
measured by colorimetric method and expressed as
millimole (mM).

Total Oxidative Status (TOS)

Oxidants present in the semen sample oxidize the ferrous
ion-o-dianisidine complex to ferric ion. The oxidation
reaction was enhanced by glycerol molecules, which were
abundantly present in the reaction medium used in the test.
The ferric ion made a colored complex with xylenol orange
in an acidic medium. The color intensity was measured
spectrophotometrically, and was proportional to the total
amount of oxidant molecules present in the sample. The
assay was calibrated with hydrogen peroxide and the results
were expressed in terms of micromolar hydrogen peroxide
equivalent per litre (umol H202 Equiv./L)

Total Antioxidant Capacity (TAC)

The 2,2'-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid)
(ABTSe+) radical cation-based assays are among the most
abundant antioxidant capacity assays. Measurement

methods were based on the decolorization of ABTS radical
by the presence of antioxidants in the sample in acetate
buffer. (ABTS) is incubated with meth myoglobin and
hydrogen peroxide to produce ABTS+. These species were
blue-green. Antioxidants present in the sample cause a
reduction in absorption proportional to their concentration.
This reaction was monitored spectrophotometrically and the
bleaching rate was inversely related to the TAC of the
sample. The reaction was calibrated with Trolox, which is
widely used as a traditional standard for TAC measurement
assays, and the assay results are expressed in mmol Trolox
equivalent/L.

Automated Calibration-After manual spectrophotometric
optimization processes, the assay kits were applied to an
automated analyzer (Aeroset) and final TOS and TAC is
estimated. Followed by calculation of Oxidative Stress
Index through Formula for each semen sample.

Oxidative Stress Index (OSI) = TOS/TAC x 100
Methodology: Correlation between TSH levels and
Oxidative stress was evaluated using Moment Pearson
Correlation Test. Chi square and unpaired t-test was used to
analyze Qualitative and quantitative data. SPSS 25 was used
to assess the data.

Resu lts

In present study, mean age distribution of the study
subjects(N=100) was 34.27+5.3 yrs. Mean BMI was
25.99+2.97. Majority of the population followed religion
Islam. Primary infertility was the major concern of the
study population.

Of 100 subjects, 22(22.00%) were smokers10 where 15
were moderate,6 light and lheavy smoker and 8(8.00%)
were alcoholics9 where 7 were mild and 1 moderate drinker
respectively. Gutka was consumed by 32 % of the
population.

The number of Euthyroid cases were 73(73.00%), whereas
24(24.00%) and 3(3.00%) were hypothyroid and
hyperthyroid respectively, diagnosed on the basis of serum
TSH and T4 levels. No cases of subclinical hypothyroidism
were reported. The Mean value of serum TSH (mU/L) in
study subjects was 3.39 + 2.57 with median (25th-75th
percentile) of 2.6(2.05-3.92).

Oxidative stress status was documented for each sample,
using standard methods as described and similarly Total
Antioxidant Capacity was obtained for each sample. Mean
TAC was calibrated to be 4.253+1.297 and Mean Oxidative
Stress Index was estimated to be 0.1688+0.067. as shown in
Table 1. [Table 1]

Correlation of TAC with TSH

In our study, mean of serum TSH was 3.39137+2.571 and
mean TAC was 4.253+1.297. Pearson correlation test
showed that there is significant negative correlation
between serum TSH

and TAC (r-value -0.39 and p-value <0.001). It therefore
suggests that higher values of TSH can decrease Total
antioxidant capacity which may prevent oxidative stress
which is responsible for deteriorated semen quality.
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Above table shows that in our study, mean of S.TSH was
3.391+2.571 and mean OSI was 0.1688+0.067. Pearson
correlation test showed that there is significant positive
correlation between S. TSH and OSI (r-value 0.579 and p-

value <0.001). Thus it shows that as TSH level increases it
result in increase in Oxidative stress levels and therefore
may result in impaired reproductive function as shown in
Table 2. [Table 2]

Table 1: Patient Charachteristics

Patient characteristics Frequency/Mean value Percentage
Age 34.27+5.3 yrs
BMI 25.99+2.97
Alcohol 8 8.00%
Tobacco consumption 32 32.00%
Smoking 22 22.00%
Serum TSH(mU/L)
Euthyroid 73 73.00%
Hyperthyroid 3 3.00%
Hypothyroid 24 24.00%
Mean + SD 3.36+25

Median(25th-75th percentile) 2.6(2.05-3.92)

- L . 0.1688+0.067

Oxidative stress Index Total Antioxidant Capacity 4.953+1.297

Table 2
Mean SD r-value P- value
S. TSH 3.39137 2.571
TAC 4.253 1.297 -0.39 <0.001
osl 0.1688 0.067 0.579 <0.001
Discussion Hypothyroidism can significantly alter the oxidative stress

The mean Age group of the study population was 34.27+5.3
years and similarly multiple studies quoted the same age
group,t1213 as the couple is keen for conception and
reports promptly when they are unable to conceive due to
social pressure.

Mean BMI of the group was 25.99+2.97, most were in
overweight category and correlation with Oxidative stress
Index was assessed using Pearson Correlation was obtained
which showed positive but insignificant correlation (BMI-
r=0.362 and p- 0.405 ).Studies have reported that oxidative
stress did increase with an increase in BMI, primarily due to
an increase in seminal macrophage activation.!l Others
have demonstrated that oxidative stress increases with
increasing BMI and age, as a sequel to an impaired
antioxidant status.*™ The difference may be due to patients
falling in to overweight category rather than obese which
majority of the studies have reported

Further we found that 22% were smokers. The means of
OSI was compared in smokers and non-smokers using
unpaired t-test and no significant difference was found (t-
value=.612; p value=.432) showing thereby that smoking
did not affect Oxidative stress levels in subjects. Others
have reported that Infertile men who smoke cigarettes have
higher levels of seminal Oxidative stress than infertile
nonsmokers.[*6171 The difference may be due to the levels of
smoking, as in our study most were light to moderate
smokers as opposed to the studies where smokers were
heavy.

Our study reported that there was positive and significant
correlation between OSI and TSH which suggests that as
TSH rises Oxidative stress increases, and as TSH increases
the capacity to fight oxidative stress decreases so

levels which is known to affect semen quality. . Oxidative
stress causes an imbalance between the antioxidant defense
systems and the rate of production of reactive oxygen
species (ROS). It leads to lipid peroxidation and oxidatively
damaged DNA. 8 Hypothyroidism-associated ROS is the
consequence of both increased production of free radicals
and reduced capacity of the antioxidative defense. Elevated
thyroid-stimulating hormone (TSH) alters oxidative stress
processes. Lipid peroxidation is reported to be high in
hyperlipidemia, which is a consistent biochemical feature in
hypothyroidism. [*9 Thus, majority of the studies report that
Hypothyroidism adversely affect oxidative stress level
which eventually affect semen parameters

Conclusion

In the light of the present study it is proposed that, thyroid
dysfunction  exaggerates oxidative stress levels in the
semen and thereby impairs semen quality which is also
supported by various studies, so efforts should be put to
optimize thyroid levels for improving male reproductive
health. Presently thyroid assessment is not a part of
infertility evaluation but with the growing evidence of
thyroid affecting oxidative stress levels, we may encounter
that semen parameters might not be majorly affected but
oxidative stress could be high which may lead to infertility
with subtle semen abnormalities.

Therefore, thyroid assessment may be done even when the
semen parameters are normal. Further large-scale studies
are required as supporting evidence to assess the role of
thyroid hormones in optimizing oxidative stress index and
thereby improvising male fertility.
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