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EDITORIAL

MYTHS AND MYSTERIES ABOUT COVID-19:
LESSONS FOR PAKISTAN

Tehseen Iqbal
RYK Medical College, Rahim Yar Khan, Pakistan

The COVID-19 pandemic is an ongoing global pandemic. Although experts first identified
coronaviruses in the mid-1900s, they have likely been circulating in human populations for thousands
of years. The major countries have been accused by each other of spreading this virus in the world
intentionally or by accident. Some studies reported that this virus has a potential to become a
bioweapon. Professor Sachs said that origin of COVID-19 should be looked into. Sir Jeremy Farrar
suspected that the virus was man-made. During this debate, origin of COVID-19 remains a mystery.
The Sane Advice by World Health Organization is that countries need a public health system that can
respond to the deliberate release of chemical and biological agents. Present day war is fought on many
fronts. So, all sections of society should be vigilant and respond effectively when need arises.

Keywords: Corona virus, COVID-19, Bioweapon

Pak J Physiol 2022;18(3)1-2

The COVID-19 pandemic is an ongoing global
pandemic of coronavirus disease 2019 (COVID-19)
caused by Severe Acute Respiratory Syndrome
Coronavirus-2 (SARS-CoV-2). This novel virus was
first identified from an outbreak in the Chinese city of
Wuhan in December 2019, and attempts to contain it
there failed, allowing it to spread across the globe. The
World Health Organization (WHO) declared it a Public
Health Emergency of International Concern on 30
January 2020 and a pandemic on 11 March 2020." As of
August 25, 2022, the pandemic had caused more than
596,119,505 cases and 6,457,101 deaths around the
globe, making it one of the deadliest in human history.”
In Pakistan 1,550,298 cases and 30,467 deaths are
recorded as on 23 July 2022 and cases are once again
increasing in the country.’

Myth about origin of COVID-19

Although experts first identified coronaviruses in the
mid-1900s, they have likely been circulating in human
populations for thousands of years. Some coronaviruses,
such as SARS, MERS, and SARS-CoV-2, have a
greater impact on populations.' As the great
development in the field of genetic technologies and the
production of vaccines collided with the emergence of
new pathogens, the latest of which is the emerging
SARS-CoV-2 virus that caused the COVID-19
pandemic around the world. The major countries have
been accused by each other of spreading this virus in the
world intentionally or by accident.’ Specifically, these
allegations have targeted research conducted at the
Wuhan Institute of Virology in Wuhan, China, funded
through a subaward from NIAID grantee EcoHealth
Alliance. The naturally occurring bat coronaviruses
studied through this subaward were significantly,
genetically different from SARS-CoV-2 and, therefore,
could not have caused the COVID-19 pandemic.’® A
renowned Economist Jefferay Sachs from America

claimed that the SARS-CoV-2 that caused the Covid-19
pandemic did not break out of natural reasons, instead
came ‘out of a US biotechnology lab’. He negates WHO
and also claims that COVID-19 virus was not a natural
spillover.” As on August 25, 2022, Covid-19 cases
reported from China were 6,224,767 and deaths
reported were 24,557. While from USA Cases reported
were 92,615,784 and deaths reported were 1,031,062.%
If it were from China, cases and deaths would have been
more in China. Possibly, infection affects the most the
area where infection starts!

Mystery: Is Corona virus a bioweapon?

Why was this virus studied in laboratories of different
countries? Answer given was ‘for its vaccine
development.” But the next question is that before
COVID-19 pandemic, who knew that its vaccine would
be required. So, another theory is that this virus was
being studied to develop a bioweapon. Some studies
reported that this virus has a potential to become a
bioweapon. The Centers for Disease Control and
Prevention (CDC) define bioterrorism as ‘the intentional
release of viruses, bacteria, or other germs that can
sicken or kill people, livestock, or crops.”® Many viral
agents have been studied and/or weaponized, including
some of the Bunyaviridae (especially Rift Valley fever
virus), Ebolavirus, many of the Flaviviridae (especially
Japanese  encephalitis  virus), Machupo virus,
Coronaviruses (SARS-Cov-2 that causes COVID-19),
Marburg virus, Variola virus, and yellow fever virus.”
Washington Times in its January 26, 2020 issue said,
“Coronavirus may have originated in lab linked to
China’s biowarfare program.” Famous US economist
Jeffrey Sachs, who led a two-year probe into the
pandemic’s origins, said he was ‘pretty convinced’ the
virus was the result of ‘US Lab Biotechnology.’
Professor Sachs admitted “We don’t know for sure. But
there’s enough evidence that it should be looked into
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and it’s not being investigated —not in the US, not
anywhere.”'" Sir Jeremy Farrar, an eminent British
expert admitted in a private email in February 2020 that
a ‘likely explanation’ was that the virus was man-made.
But the British scientist was shut down by his
counterparts in the US who warned further debate about
the origins of the virus could damage ‘international
harmony’. Now, as per new evidence, fever carrying
mosquitoes that were studied in Ukraine biolabs were
used to spark dengue pandemic in Cuba. Despite not
denying its involvement in the Ukrainian laboratories’
cooperation, Washington did not acknowledge that it
had conducted biological weapon research there.
Moscow asserted that Washington and Kiev (Ukraine)
had planned to develop biological weapons components
near Russia with the purpose of using them to attack the
Nation (Russia).'' During this debate, origin of COVID-
19 remains a mystery.

Lessons for Pakistan

The sane advice by World Health Organization (WHO)
is that countries need a public health system that can
respond to the deliberate release of chemical and
biological agents. Regrettable though this message may
be, the use of poison gas in the war between Iraq and the
Islamic Republic of Iran in the 1980s, the recent anthrax
incidents in the United States, and the attack with sarin
nerve agent, 6 years earlier, on the Tokyo underground,
illustrate why it is necessary to prepare.'” Present day
war is fought on many fronts. So, all sections of the
society should be vigilant and respond effectively when
need arises. Attention of the readers is drawn towards a
few incidents in Pakistan: Dengue causing mosquitoes,
Cotton pest attack, and Lumpy Skin Disease in Cows

may be bio-attacks. On the economic front, loss of
agricultural land for housing schemes, and mango trees
cutting for developing housing projects are alarming.
Mangoes export earns us foreign exchange. All of the
above may harm our country economically. Medical
field has also been a target for economic strangulation of
Pakistan as doctors send remittances in large amount.
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ORIGINAL ARTICLE

EFFECT OF GHRELIN IN ALLEVIATING NICOTINE INDUCED

OXIDATIVE STRESS IN BALB/C MICE
Hira Pervez Kiyani, Sadia Ahsin, Madiha Imran, Hira Ashraf

Department of Physiology, Foundation University Medical College, Islamabad, Pakistan

Background: Ghrelin, a hormone released from GIT mucosa is known to have antioxidant properties
by increasing the levels of antioxidant enzymes and by preventing lipid peroxidation. The current study
was designed to demonstrate the protective role of ghrelin against nicotine induced oxidative stress and
lipid peroxidation in BALB/c mice. Methods: Ninety healthy, male BALB/c mice selected through
non probability convenient sampling were sorted out into three groups having 30 mice each. Group I
(control group) was given intraperitoneal injection of normal saline (i.p.). Group II was given nicotine
at a dose of 2.5 mg/Kg body weight (i.p.), while Group III was given nicotine at a dose of 2.5 mg/Kg
body weight (i.p.) along with ghrelin at a dose of 10 ug/Kg (i.p.) on alternate days for 4 weeks. On 30"
day sampling was done for assessment of serum levels of oxidative stress enzymes (superoxide
dismutase, glutathione reductase and catalase levels) and lipid peroxidation marker (malondialdehyde)
on ELISA. Data was analysed using SPSS-24. ANOVA followed by post Hoc Tukey test were applied
and p<0.05 was considered significant. Results: Nicotine group showed significant decrease in serum
antioxidant enzymes along with significant increase in lipid peroxidation marker. Administration of
ghrelin significantly raised the antioxidant enzymes and caused decline in levels of lipid peroxidation
marker. Conclusion: Ghrelin appears to be an antioxidant due to its ability to increase the levels of
antioxidant enzymes and decrease lipid peroxidation marker in nicotine-induced oxidative stress.

Keywords: Nicotine, Ghrelin, Oxidative stress, Antioxidant enzymes, Lipid peroxidation
Pak J Physiol 2022;18(3):3-6

INTRODUCTION
Cigarette smoking is one of the leading cause of
increasing morbidity globally.' Nicotine is the
predominant chemical amongst the constituents in
cigarette smoke. Consumption forms include smoke
(cigarettes, pipes, and cigars) and smokeless tobacco
(chewable tobacco).” Nicotine is also present in
insecticides, which can lead to its accidental or
intentional poisoning. Nicotine damages many organs of
our body like lungs, heart, liver, brain and blood vessels
by increasing the production of Reactive Oxygen
Species (ROS) and by causing lipid peroxidation.’
These ROS are responsible for causing oxidative
damage which includes DNA/RNA damage, oxidation
of proteins and inactivation of membrane enzymes and
receptors.*® Smokers are at greater risk of
cardiovascular diseases, chronic obstructive lung
diseases, cancers, peptic ulcer, infertility and
hepatotoxicity. Nicotine disrupts multiple cellular
processes. Nicotine exposure produces oxidative stress
in tissues by causing depletion of glutathione content
and decreasing the activity of oxygen free radical
scavengers, like superoxide dismutase and catalase.”
Limited amount of lipid peroxidation occurs
naturally due to activity of reactive oxygen species
(ROS) produced as a result of normal metabolic
processes. High levels of ROS directly damage
membrane bound lipids which results in decrease in the
cell membrane fluidity and an increase in membrane

permeability resulting in impairment of function of cell
membrane.”

‘Oxidative stress’ results from an imbalance
between the formation of ROS and the antioxidant
defences. Mitochondrial enzymatic antioxidant defences
like catalase (CAT), glutathione reductase (GR) and
superoxide dismutase (SOD) play a significant role in
abolishing the oxidative effects of ROS by scavenging
them and thus preventing tissue damage.’

Ghrelin, a peptide hormone having 28 amino
acids is released primarily by the stomach gastric cells
during hunger and starvation.'” Ghrelin is also released
from other tissues like pancreas, jejunum, lungs,
urogenital organs and pituitary gland." Ghrelin levels
peak before eating and decline after meal."

Ghrelin performs multiple functions, which
includes appetite stimulation, Growth Hormone
secretion, increase in GI motility and secretion. Ghrelin
has also shown to have anti-fibrotic, anti-inflammatory,
anti-oxidant, and anti-apoptotic actions.>'* Ghrelin
performs its antioxidant function by increasing the
levels of antioxidant enzymes and by preventing lipid
peroxidation."” Ghrelin decreases the expression of
inducible nitric oxide synthase and NF-kB, both of
which are responsible for production of ROS.'°

Systemic administration of ghrelin alleviates
oxidative stresses. It has been hypothesized that
intraperitoneal administration of ghrelin may have
protective role in alleviating oxidative stress in animals
who are exposed to nicotine. The current study was
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designed to determine role of ghrelin in nicotine induced
oxidative stress and lipid peroxidation in BALB/c mice
by estimating and comparing antioxidant enzymes (GR,
CAT, SOD) and lipid peroxidation marker (MDA)
levels.

MATERIAL AND METHODS

This experimental study was conducted at Foundation
University School of Health Sciences, Islamabad in
collaboration with National Institute of Health,
Islamabad, Pakistan after approval from Ethics Review
Committee of Foundation University Islamabad. The
duration of study was 18 months (2019-2021).

Ninety (90) healthy male BALB/c mice of 6—
10 weeks age, in the range of 2540 g body weight were
selected through non-probability convenient sampling
and were divided into three groups having 30 mice each.
Sample size was calculated using G power method."’
Animals were kept at animal house of NIH a week prior
to study for acclimatization to the environment (Room
temperature 2242 °C, and 12/12 hour day/night cycle).
Group I (control group; n=30) was given standardized
pellet diet and 0.65% normal saline at a dose of 1 ml/Kg
intraperitoneally (i.p.), Group II (Nicotine only group,
n=30) was given pellet diet and i.p. nicotine injection
obtained from Alfa Aesar, Johnson Matthey Company,
Great Britain at a dose of 2.5 mg/Kg body
weight(b.w.)/day for 4 weeks.'®"’

Group III (Nicotine plus ghrelin group, n=30)
was given pellet diet, nicotine i.p. injection at a dose of
2.5 mg/Kg b.w./day for 4 weeks along with ghrelin

obtained from Abbexa Ltd Cambridge, UK at a dose of
10 pg/Kg body weight i.p. on alternate days for 4
weeks.'*

On 30" day, mice were euthanized and
intracardiac sampling was done for assessment of
antioxidant ~ enzymes  (Superoxide  dismutase,
Glutathione reductase and Catalase) and lipid
peroxidation marker (Malondialdehyde) in serum by
ELISA.

Data was analysed on SPSS-24. Parametric
test One-way Analysis of Variance (ANOVA) was
applied for significant difference of means between the
groups followed by post HOC Tukey test, and p<0.05
was considered significant.

RESULTS

Group II (nicotine only group) showed evident oxidative
damage with significant decrease in antioxidant
enzymes levels (CAT, SOD and GR) and increase in
lipid peroxidation marker (MDA) in serum (p<0.001) as
compared to group 1. (Table-1).

In Group III mice, receiving ghrelin along with
nicotine, serum antioxidant enzymes and MDA levels
were significantly more as compared to Group II
(p<0.001 for each marker) (Table-1).

Statistically there was no significant difference
between group I and group III in antioxidant enzymes
and MDA levels (p=0.279 for CAT), (p=0.517 for
SOD), (p=0.589 for GR) and (p=0.978 for MDA)
(Table-1).

Table-1: Effects of nicotine, and nicotine plus ghrelin on hepatic tissue levels of glutathione reductase (GR),
catalase (CAT), superoxide dismutase (SOD) and malondialdehyde (MDA)

Group (Mean+SD Group-wise comparison using post-Hoc Tukey test
Control vs Nicotine vs Control vs
Control Nicotine Nicotine+Ghrelin| ANOVA Nicotine Nicotine+Ghrelin|Nicotine+Ghrelin
Variable 1) I1) (1) p-value (I vs IT) (11 vs TIT) (I vs III)
GR pg/ml 960.40+98.82 591.80+76.89 927.17+89.76 <0.001* <0.001* <0.001* 0.589
SOD ng/ml | 8798.58+243.75 | 4677.94+165.92 | 8712.87+198.42 <0.001* <0.001* <0.001* 0.517
CAT ng/ml 9.45+2.82 5.05+1.16 8.26+1.72 <0.001* <0.001* <0.001* 0.279
MDA ng/ml| 498.15+£105.63 | 4799.17+169.33 | 488.15+106.04 <0.001* <0.001* <0.001* 0.978

The results are Mean+SD. The group means were compared with one way ANOVA and post-hoc Tukey’s HSD test. *Significant

DISCUSSION

Nicotine effects most of our body organs.”' It has been
used widely as a model agent for inducing free radical
damage in animal models."”** In the present study,
nicotine was used to induce oxidative stress in animal
model and ghrelin was evaluated for antioxidant activity
against nicotine induced oxidative stress in male
BALB/c mice. The results demonstrate that ghrelin
significantly protected the animals from nicotine-
induced oxidative stress.

In our study, manifestations of oxidative stress
were observed which included significant decline in
serum levels of antioxidant enzymes CAT, GR and
SOD and rise in lipid peroxidation marker MDA.

Nicotine administration significantly lowered the levels
of antioxidant enzymes in serum as compared to the
control group. Co-administration of ghrelin with
nicotine significantly attenuated the decline in the
antioxidant enzymes caused by nicotine. The rise in
antioxidant enzymes by ghrelin proves its protective
role against oxidative stress.”

Lipid peroxidation is one of the major
manifestations of oxidative stress induced by ROS.*
One of the markers for lipid peroxidation is MDA,
which is produced by decomposition of fatty acids and
is responsible for the bio molecular changes produced
by lipid peroxidation. In this study, lipid peroxidation
induced by nicotine administration was manifested by

4 http://www.pps.org.pk/PJP/18-3/Hira.pdf


http://www.pps.org.pk/PJP/18-3/Hira.pdf

Pak J Physiol 2022;18(3)

increased levels of MDA in the nicotine group in serum
as compared to the control group. Co-administration of
ghrelin prevented the rise in MDA levels in nicotine
plus ghrelin group. Several studies support the potential
role of ghrelin to curtail lipid peroxidation.”**

Cetin Ebru et al conducted a study to assess
the hepatoprotective effect of ghrelin on CCly induced
acute liver injury in adult male Sprague-Dawley rats.
In their study a single injection of CCl; was given to
induce oxidative stress which resulted in increased
MDA levels in serum and hepatic tissue.
Administration of ghrelin (10 ng/Kg daily for 5 days)
resulted in significant decline in MDA levels in both
serum and hepatic tissue. The authors concluded that
ghrelin significantly lowered MDA levels.” This is in
line with our results of decreased MDA levels after
ghrelin treatment in nicotine induced oxidative stress.
It may be expected that ghrelin preserves the
membrane of cells against lipid peroxidation by
decreasing the concentrations of MDA due to decrease
production of ROS.

Another study, conducted by Alireza Lotfi et
al’’ to observe the effect of ghrelin on serum levels of
MDA in newly hatched chicken. The authors concluded
that ghrelin administration significantly lowers the
levels of MDA which is in line with our study.
Mahmoud Elsawy et al”® studied the effect of ghrelin on
antioxidant enzymes SOD and GPx in serum and
hepatic tissue of a male albino diabetic rats. They
concluded that in diabetes, the levels of antioxidant
enzymes are reduced while treatment with ghrelin
significantly raised their levels. This positive result is in
line with our results of increased antioxidant enzymes
levels after ghrelin treatment in nicotine induced
oxidative stress. In that study only SOD and GPx were
estimated however, we estimated the levels of SOD,
GR, CAT and MDA levels.

Basra Deniz Obay et al conducted a study to
observe the antioxidant effect of ghrelin on
pentylenetetrazole induced oxidative stress in rat.
Pentylenetetrazole decreased the levels of reduced
glutathione (GSH), CAT and SOD while treatment with
ghrelin prevented the fall in their levels.”” The results of
the above mentioned studies are comparable to our
study in which ghrelin administration improved the
levels of the antioxidant enzymes after nicotine induced
oxidative stress.

To summarize, our data showed that ghrelin
treatment prevents nicotine induced oxidative stress and
lipid peroxidation. This deduction can be used
effectively to combat oxidative stress induced by
pathological conditions. Smokers are at great risk of
developing oxidative stress induced injury, and they
may be Dbenefited from recombinant ghrelin
supplementation to prevent the damage.

CONCLUSION

Evident effect of ghrelin in attenuating nicotine induced
oxidative damage illustrates that ghrelin exhibits
antioxidant properties. Co-administration of ghrelin
partially restored the antioxidant enzyme levels (SOD,
CAT GPx with corresponding decline in lipid
peroxidation.
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ORIGINAL ARTICLE

DIAGNOSTIC ACCURACY OF FOCUSED ASSESSMENT WITH
SONOGRAPHY IN TRAUMA FOR VISCERAL INJURIES IN BLUNT
ABDOMINAL TRAUMA PATIENTS KEEPING CT AS GOLD STANDARD

Syeda Komal Siraj, Faiza Akram, Syed Salahuddin Shah*, Waheed Khan, Saima Zeb**
Department of Radiology, Ayub Teaching Hospital, Abbottabad, *Paediatric Surgery, Lady Reading Hospital, **Endocrinology, Hayatabad

Medical Complex, Peshawar, Pakistan

Background: Blunt abdominal trauma is common and is associated with intra-abdominal injury.
Focused assessment with sonography in trauma (FAST) is extremely sensitive and specific test for the
diagnosis of visceral injury in such patients with added benefit of quick scan and bedside availability.
This study was conducted with an aim to establish the diagnostic accuracy of FAST for diagnosing
visceral injuries in blunt abdominal trauma patients. Methods: This study involved 247 patients of both
genders aged 18-60 years, referred to Department of Diagnostic Radiology with history of blunt
abdominal trauma. All these 247 patients underwent FAST and CT abdomen. The results of CT scan
were taken as gold standard and those of FAST were judged accordingly as true/false positive/negative.
Results: Visceral injury was diagnosed in 167 (67.6%) patients on FAST while CT scan confirmed
visceral injury in 165 (66.8%) patients. There were 155 true positive, 12 false positive, 10 false negative
and 70 true negative cases which yielded 93.94% sensitivity, 85.37% specificity, 91.09% accuracy,
92.81% positive predictive value and 87.50% negative predictive value for FAST in detecting visceral
injury. Conclusion: FAST is fairly sensitive, specific, and accurate in diagnosing visceral injury among
blunt abdominal trauma. Its non-invasive, radiation-free nature, and widespread bedside availability
advocate its preferred use in place of CT in diagnosis of visceral injury in blunt abdominal trauma cases.

Keywords: Accuracy, Sonography, Trauma, Abdominal, Visceral, Scan
Pak J Physiol 2022;18(3):7-10

INTRODUCTION

Trauma is 3™ commonest cause of death in all ages and
is first commonest cause of mortality in people of 5-25
year age. It inflicts huge resources in healthcare system.'
Prevalence of intra-abdominal injury after blunt trauma
has been reported as high as 13%. Commonest causes of
blunt abdominal trauma include vehicle accident, fall,
assault, and industrial mishaps, liver being the
commonest injured organ followed by spleen, gut,
retroperitoneal haematoma, and other organs. Males are
more frequently involved compared to females.”

Computed Tomography (CT) is gold standard
in evaluation of intra-abdominal injury in blunt
abdominal trauma patients for parenchymal organ
injuries as well as detecting small bowel and mesenteric
injuries, and associated hemoperitoneum. It provides an
accurate evaluation of visceral injuries, thus helping the
surgeons to select the correct initial clinical emergency
management.” But it requires unavoidable time delay,
needs patient transfer, and is inappropriate for
hemodynamically unstable patients.* Increased rate of
mortality and morbidity in trauma patient is mostly due
to delay in early diagnosis or misdiagnosis.

Focused assessment with sonography in
trauma (FAST) is used in evaluation of trauma patients
since past 30 years. Identification of free fluid within the
peritoneal cavity, pleural spaces and pericardium can be
detected promptly with FAST on patient arrival in
Accident and Emergency Department. It is targeted on

dependent intra-peritoneal sites where blood is most
likely to collect: the hepatorenal space (i.e., Morrison’s
pouch), the inferior portion of the intra-peritoneal cavity
(including pouch of Douglas) and lienorenal recess.
Other advantages of FAST include evaluation of solid
organ injury, fractures, pneumothorax, sequential
examinations, as well as use in pre-hospital transport
and multiple casualty settings as a triage tool.® FAST
takes less time, is cost-effective, non-invasive,
repeatable and easily accessible. It can also be used for
unstable patients in resuscitation area. Moreover,
surgeons and emergency physicians with limited
experience in ultrasound can also perform FAST after a
brief training.* FAST is becoming the common earliest
screening investigation in majority of Accident and
Emergency Departments worldwide, and is also part of
the Advanced Trauma Life Support program for
assessment of the hypotensive trauma patient.’ The
sensitivity and specificity of FAST to detect visceral
injuries after blunt abdominal trauma has been reported
as 93.5% and 84.4% respectively; CT scan revealed
visceral injury in 44%.’

Trauma leading to visceral injuries is very
common in our population and early diagnosis and early
treatment is of extreme importance to reduce the
morbidity and mortality. The present study aims to
detect the diagnostic accuracy of FAST in the
assessment of visceral injuries in blunt abdominal
trauma patients keeping CT scan as gold standard.
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PATIENTS AND METHODS

The study was conducted after approval from Hospital
Ethical and Research Commiittee. All patients presenting
to Emergency Department with suspicion of visceral
injury after blunt abdominal trauma were included in the
study after written informed consent. The inclusion
criteria were patients with clinical suspicion of visceral
injury after blunt abdominal trauma who were
hemodynamically stable, with age range of 18—60 years.
Exclusion criteria were pregnant patients, penetrating
trauma and burns, already operated, and
hemodynamically unstable patients.

Detailed history was taken from the patients
followed by clinical examination, FAST, and CT. All
scan were performed under a single standard technique
and were reported/reviewed under supervision of a
single competent radiologist. Data were recorded on a
pre-designed proforma, entered on and analyzed using
SPSS-20, and 2x2 tables were generated to calculate
sensitivity, specificity, positive predictive value,
negative predictive value and diagnostic accuracy of
FAST against CT scan as the gold standard.

RESULTS

Mean age of the patients was 34.1+11.7 years. There
were 186 (75.3%) male and 61 (24.7%) female patients
with a male to female ratio of 3:1. Road traffic accident
was the most frequent cause and was observed in 59.1%
patients followed by fall from height (32.4%) and
assault (8.5%).

Visceral injury was diagnosed in 167 patients
on FAST while CT scan confirmed visceral injury in
165 patients (Table-1). No statistically significant
differences were observed in the frequency of CT
confirmed visceral injury in several subgroups based on
patient’s age (p=0.898), gender (p=0.814) and mode of
injury (p=0.619) (Table-2).

When cross-tabulated diagnosis of visceral
injury on FAST with that of CT scan, there were 155 true
positive, 12 false positive, 10 false negative and 70 true

Table-5: Cross-tabulation of FAST and CT scan for diagnostic performance in visceral injury after blunt trauma
abdomen across age groups (n=247)

negative cases (Table-3). The sensitivity, specificity,
accuracy, positive predictive value and negative
predictive value for FAST in detecting visceral injury are
tabulated as Table-4. Similar tabulation was done based
on age, gender and mode of injury (Table-5, 6).

Table-1: Diagnosis of visceral injury on FAST and
abdominal CT scan (n=247)

Modality |Visceral Injury Frequency Percent (%)
FAST Yes 167 67.6

No 80 324
CT Scan Yes 165 66.8

No 82 332

Table-2: Stratification of visceral injury confirmed
on CT scan across various subgroups (n=247)

Subgroups [ n_ [|Visceralinjury[n (%) [ p
Age
%8739 years 176 118 (67.0%) 0.898
40-60 years 71 47 (66.2%)
Gender
Male 186 125 (67.2%) 0.814
Female 61 40 (65.6%) ’
Mode of Injury
RTA 146 97 (66.4%)
Fall from 80 52 (65.0%
hotan (65.0%) 0.619
Assault 21 16 (76.2%)

Chi-square test, Observed difference was statistically insignificant
Table-3: Cross-tabulation of FAST and CT scan for

diagnostic performance in visceral injury after blunt
trauma abdomen (n=132)

CT Scan
FAST Visceral injury No Total
Visceral injury 155° 12° 167
No 10° 707 80

*True Positive= 155, "False Negative= 10, ‘False Positive= 12,
True Negative= 70

Table-4: Diagnostic performance of FAST in
visceral injury after blunt abdominal trauma

Statistical Parameter Formula Value
Sensitivity — 93.94%
Specificity e 85.37%
Accuracy i 91.09%
Positive Predictive Value - j_ . 92.81%
Negative Predictive Value & f = 87.50%

CT Scan
Age group FAST Visceral Injury No Total Diagnostic Performance
18-39 years Visceral Injury 111 8 119 SN=94.07%, SP=86.21%, PPV=93.28%,
(n=176) No 7 50 57 NPV=87.72%, AC=91.48%, PR=67.05%
40-60 years Visceral Injury 44 4 48 SN=93.62%, SP=83.33%, PPV=91.67%,
(n=71) No 3 20 23 NPV=86.96%, AC=90.14%, PR=66.20%

SN= Sensitivity, SP= Specificity, AC= Accuracy, PPV= Positive Predictive Value, NPV= Negative Predictive Value, PR= Prevalence

Table-6: Cross-tabulation of FAST and CT scan for diagnostic performance in visceral injury after blunt trauma
abdomen across gender groups (n=247)

CT Scan
Gender FAST Visceral Injury No Total Diagnostic Performance
Male Visceral Injury 118 9 127 SN=94.40%, SP=85.25%, PPV=92.91%,
(n=186) No 7 52 59 NPV=88.14%, AC=91.40%, PR=67.20%
Female Visceral Injury 37 3 40 SN=92.50%, SP=85.71%, PPV=92.50%,
(n=61) No 3 18 21 NPV=85.71%, AC=90.16%, PR=65.57%

SN= Sensitivity, SP= Specificity, AC= Accuracy, PPV= Positive Predictive Value, NPV= Negative Predictive Value, PR= Prevalence
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DISCUSSION

Blunt abdominal trauma is among the commonest
causes of injuries and is mainly caused due to
automobile accidents. The rapid rise in number of
automobiles and its aftermath has caused rapid rise in
victims to blunt abdominal trauma. Motor vehicle
accidents cause 75 to 80% of blunt abdominal trauma.'
Other causes of blunt abdominal trauma include fall
from height, being hit with blunt objects, sport trauma,
industrial accidents and bomb blasts."* Blunt abdominal
trauma is usually not apparent thus often missed unless
meticulously and repeatedly looked for. Delay in
diagnosis and inadequate treatment of the abdominal
injuries causes increased mortality.! Even in the
presence of the best techniques and advancements in
diagnostic and supportive care, the morbidity and
mortality rates are still high. The reason for increased
mortality and morbidity can be interval between trauma
and hospitalization, inappropriate and lack of adequate
surgical treatment, delayed diagnosis, postsurgical
complications and accompanying trauma specially to
head, thorax and pelvis.?

The early assessment of unstable trauma
patients must be rapid and unequivocal to accurately
guide the diagnostic and therapeutic interventions in
accordingly.l"3 CT scan is the gold standard in
assessment of intra-abdominal injury in blunt abdominal
trauma patients but it demands unavoidable time delay,
needs patient transfer, and is inappropriate for
hemodynamically unstable patients.” Plain radiography
of the chest and pelvis and FAST produce early results
that has direct influence on further management. The
FAST targets to determine any abnormal abdominal
fluid collection within the peritoneal, pericardial, and
other potential spaces. In hemodynamically unstable
trauma patients, any free fluid suggests FAST-positivity
and is assumed to represent hemorrhage.*’ Recent
studies claimed that FAST was an extremely sensitive
and specific test for the diagnosis of visceral injury with
added benefit of quick scan and bedside availability.”
However, the available evidence contains controversy.

In the present study, the mean age of the
patients was 34.1+11.7 years —the most productive
time of life. Similar mean age has been reported by
Mohsin et al* among blunt abdominal trauma patients
presenting at Liaquat National Hospital, Karachi. Latif
et al’ from Combined Military Hospital, Lahore, and
Janjua et al from Pakistan Institute of Medical
Sciences, Islamabad also reported similar results. A
relatively lower mean age of 30.5+11.2 years has been
reported by Bano e al'' among patients presenting at
Civil Hospital Karachi while much higher mean age of
39.4+12.1 years has been reported by Mushtaq ef al'>
from Nishtar Hospital Multan. Waheed et al"* reported
comparable mean age among such patients in KSA.

There was a male predominance among our patients.
This is in line with Janjua er al'’, Latif et af, and
Mohammadi et al'* from Iran. This younger age and
male predominance can be attributable to mode of
injury (RTA, 59.0% cases) which frequently involves
young males.

Road traffic accident was the most frequent
cause in our patients followed by fall from height, and
assault. Latif et a’ from CMH Lahore, Bano et al''
from Civil Hospital Karachi, and Musiitwa ez al” from
Uganda reported similar frequencies of RTA, fall from
height and assault among such patients.

In the present study, visceral injury was
diagnosed in 66.8% of patients with blunt abdominal
trauma on CT scan. Our observation is similar with that
of Gul et al'® who reported visceral injury among 68.0%
of blunt abdominal trauma patients presenting at DHQ
Hospital, Mirpur, AJK. Mohsin ez al® have reported the
frequency of visceral injury to be 74.0% among such
patients at Liaquat National Hospital, Karachi.
Comparable frequency of visceral injury as 63.6% and
63.8% has been reported by Janjua et al' in local
population and Waheed e al” in KSA respectively.
FAST was found to have 93.94% sensitivity, 85.37%
specificity, 91.09% accuracy, 92.81% positive
predictive value, and 87.50% negative predictive value
in detecting visceral injury. Our results are in agreement
to those of Hamid ez al’, Mohsin et al®, and Latif et al’
who observed similar sensitivity of FAST in patients
with blunt abdominal trauma. Much lower sensitivity of
36.6% has been reported by Kanai ef al' in Iran while
much lower specificity of 67.0% has been reported by
Nnamonu et al'® in Nigeria. A possible explanation for
this conflict among studies can be the hardware and
operator dependent nature of ultrasound.

The present study further adds to the already
available evidence on the topic. The results of the
present study are in line with the other studies already
published in local population and establish the role of
FAST in the emergency evaluation of victims of blunt
abdominal trauma. Owing to non-invasive and radiation
free nature of ultrasound along with widespread and
bedside availability FAST appears to be superior to CT
scan which exposes the patients to radiations, requires
patients transfer causing unavoidable delay, and is not
available at many district setups.

The strengths of our study are large sample
size of 247 patients and that we stratified the data to
address effect modifiers. A very strong limitation to the
present study is that it was a single centre experience
and considering the hardware and operator dependent
nature of ultrasound which is generally agreed to be a
source of inter-observer variability. There is need for a
multi-centre trial to further establish the role of FAST in
the diagnostic evaluation of patients presenting in
emergency with blunt abdominal trauma.
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CONCLUSION

FAST was found to be 93.9% sensitive, 85.4% specific
and 91.1% accurate in diagnosing visceral injury among
patients with blunt abdominal trauma. Its non-invasive,
radiation-free nature, and easy bedside availability
advocate its preferred use in place of CT in diagnosis of
visceral injury in blunt abdominal trauma cases.
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Background: Oxidative stress plays a major role in the development of insulin resistance and
pancreatic beta cell dysfunction. Taurine and beta-alanine have been documented to act as antioxidants.
The aim of this study was to compare the antioxidant effect of taurine and beta-alanine in type 2
diabetic rats. Methods: This Laboratory based experimental study was conducted in Department of
Physiology at Army Medical College, Rawalpindi, in collaboration with National Institute of Health,
Islamabad, from July to Sep 2018. Ninety male Sprague-Dawley rats were randomly divided into three
groups; diabetic control (DC), diabetic beta-alanine (DBA), and diabetic taurine group (DTau). All
ninety rats were fed with taurine free-high fat diet for a period of four weeks, and administered low-
dose streptozocin on the 14™ day for the induction of type 2 diabetes mellitus. Also, DC rats were
supplemented with 0.02% (w/v) taurine, DBA rats with 3% (w/v) beta-alanine, and DTau rats with 3%
(W/v) taurine in their respective drinking water, for a period of four weeks. At day 21, plasma glucose
levels and insulin resistance were measured to confirm development of type 2 diabetes mellitus in the
three groups. At the end of four weeks, terminal intracardiac sampling was done to measure 8-
isoprostane levels. Results: 8-isoprostane levels were significantly increased in diabetic group. Taurine
supplementation ameliorated these effects as compared to beta-alanine. Conclusion: Taurine reduces

oxidative stress in type 2 diabetes mellitus.

Keywords: High fat diet, Oxidative stress, Taurine supplementation
Pak J Physiol 2022;18(3):11-4

INTRODUCTION

Oxidative stress (OS) is a major direct pathway in the
development of insulin resistance (IR) and type 2
diabetes mellitus (T2DM) in both rodent and human
studies.'”” An important consequence of excessive
reactive oxygen species and OS, especially linked with
IR and diabetes, is lipid peroxidation (LPO). LPO can
be measured by its primary (lipid hydroperoxides and
conjugated dienes) or secondary (thiobarbituric reactive
substances and F,-isoprostanes) end products. Among
these, the F,-isoprostanes (F,-IsoPs) have surfaced as a
direct and reliable measure of OS. F,-IsoPs are
prostaglandin-like compounds derived non-
enzymatically, through free radical, such as superoxide
anion (O, )-catalysed peroxidation of arachidonic acid.
F,-IsoPs are first formed in esterified form in tissues,
and thereafter enter the circulation in the free form. 8-
isoprostane-PGF2a (8-IP), the most abundant F»-IsoPs,
has proved to be highly precise lipid biomarker for in
vivo OS in both animal and human studies. Elevated
levels of 8-IP are reported in biological fluids in T2DM
patients.>

Tau is a methionine and cysteine-derived
amino acid found in mammalian tissues. Reduced Tau
levels have been reported in diabetes." An inverse
correlation exists between plasma Tau levels and
diabetic ~ complications,  while, dietary = Tau
supplementation reduced OS and alleviated diabetic

complications, implicating Tau as a conditionally
essential amino acid in disease states associated with
high OS, such as DM and metabolic syndrome.’

With regard to its antioxidant property, Tau is
responsible for ensuring normal electron transport chain
(ETC). In doing so, Tau protects mitochondria from
excessive formation of O, . Tau forms a conjugate with
uridine on mitochondrial transfer RNA (tRNA) and
forms 5-taurinomethyluridine [tm’(S*)U] for adequate
formation of mitochondrial encoded proteins (MEPs),
which are functional subunits of respiratory chain
complexes. Since, the Tm’(S)U content of tRNA is
dependent on Tau levels, Tau deficiency causes a
paucity of MEPs (ND5 and ND6) and disruption in
activities of complexes I and III of the respiratory chain.
This diverts electron to the acceptor oxygen resulting in
excessive O, generation and hence, increased 0s.°

Beta alanine (BA) is another emergent class of
therapeutic agent, reported to positively affect metabolic
control in various animal models of diabetes, as well as,
in human subjects with T2DM, on account of antioxidant
properties. In the body, BA combines with L-histidine to
form the dipeptide carosine (B-alanyl-L-histidine).””
Carnosine (CAR) is a non-enzymatic free-radical
scavenger. At physiological concentrations, CAR alters
the reactivity of O,, by directly reacting with, and
forming a charge-transfer complex with O, radical.
Being a natural dipeptide, CAR also reduces LPO.”’
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Diabetes-associated increased OS in various
organs is followed by micro- and macrovascular
complications." Therefore, mitigating OS is a major
target for preventing, managing, and treating T2DM.
This has steered the path for investigation of new
compounds having strong antioxidant properties.” The
current study aimed to compare the antioxidant effect of
Tau and BA, in type 2 diabetic Sprague-Dawley rats.

METHODOLOGY

This laboratory-based experimental study was done at
Department of Physiology, Army Medical College,
Rawalpindi, and National Institute of Health, Islamabad,
from July to Sep 2018, after approval of the Ethical
Committee of the College.

Preliminary assessment of plasma glucose was
done to exclude rats with pre-existing derangement in
glucose metabolism. Ninety male Sprague-Dawley rats,
aged 6090 days, and weighing 250+50 grams, were
selected for the study. Rats were kept in 2x3 feet steel
cages, fitted with clean water bottles, in a well-ventilated
room at 20-22 °C, on 12-hour light/dark cycle.

Rats were divided randomly into 3 groups:
diabetic control (DC), diabetic BA (DBA) and diabetic
Tau (DTau). All rats were fed for 4 weeks, with Tau
free-high fat diet (Table-1). DC rats were supplemented
with 0.02% (w/v) Tau which represented Tau content of
standard rat chow, DBA rats with 3% (w/v) BA, and
DTau rats with 3% (w/v) Tau in their respective
drinking water for a period of 4 weeks.

Table-1: Composition of taurine free-high fat diet

Ingredients Weight (g/Kg)
Animal fat 310
Casein 250
Cholesterol 10
Vitamin and mineral mix 60
DL-Methionine 3
Yeast powder 1
Sodium chloride 1
Powdered taurine free diet: 365
i. Cornstarch 122.2385
ii. Casein 78.11
iii. Dextrised cornstarch 40.365
iv. Sucrose 36.5
v. _Soybean oil 51.1
vi. Cellulose 18.25
vii. Mineral mix 12.775
viii. Vitamin mix 3.65
ix. L-cystine 1.095
X. Choline bitartrate 0.9125

On 14" day of study, a single, low-dose (35
mg/Kg body weight) injection of streptozotocin (STZ)
(Calbiochem, USA) was given intraperitoneally, in the
lower-right quadrant of the abdomen of all rats, to
induce T2DM with insulin resistance. At day 21%, tail
vein blood samples were obtained to measure plasma
glucose and insulin resistance, to confirm development

of T2DM." The same diet and supplementation were
continued for another week.

On completion of 4 weeks of study, rats were
euthanized by overdose of ether anesthesia. Terminal
blood samples were collected by intracardiac sampling,
in sodium fluoride tubes for plasma, and in gel separator
tubes for serum. The samples were centrifuged and
stored at -80 °C until assayed. Plasma glucose was
measured by glucose oxidase method (Linear
Chemicals, Spain), serum levels of insulin were
measured by Sandwich ELISA (Cayman Chemical
Company), and HOMA-IR was calculated from these
values. Serum 8-IP was measured by enzyme immune
assay (Cayman Chemical Company).

Data was entered and analysed on SPSS-21 to
calculate Mean+SD of all variables. ANOVA and Post-
hoc Tukey test was applied for comparison between
groups, and p<0.05 was considered significant.

RESULTS

At the completion of 3 week, T2DM was confirmed
according to criteria. At the end of the study, Post hoc
Tukey’s HSD revealed statistically significant
difference in the levels of 8-IP between control and Tau
(p=0.00), and between BA and Tau (p<0.001). Non-
significant difference in 8-isoprostane levels was found
between control and BA groups (p=0.07) (Table-2).

Table-2: Comparison of 8-isoprostane levels among
groups of diabetic rats, by Post Hoc Tukey’s Test at

completion of the study
DC DBA DTau
8-1P (pg/ml) (n=30) (n=30) (n=30)
MeanSD | 219.83+64.15 | 190.79+£54.35 | 141.33+23.26
P 1&11=0.07 |11 & I1<0.001*| I& III=0.00*
*Significant
DISCUSSION

In this study the high fat diet-low dose STZ model of
T2DM was used because this model closely resembled
the human T2DM in its natural history and metabolic
profile."’ The effect of Tau and BA supplementation on
oxidative stress related parameter were examined in
diabetic rats. Tau significantly (p=0.00) ameliorated OS
in supplemented rats in comparison to rats
supplemented with BA.

Tau has been documented to reduce OS
indices in other experimental studies. In one such study,
STZ-induced diabetic Wistar dams were orally
supplemented with Tau (1 g/Kg bodyweight/day) from
5™ till 12™ gestation day, and euthanized on the 13™ day.
The authors found that after the 8 days of treatment, Tau
reduced the OS marker, malondialdehyde (MDA) in
diabetic dams (p<0.05) as well as in mitochondrial and
cytosolic fractions of embryonic milieu (p<0.05). The
authors further found Tau to be embryo-protective in
pregnant diabetic dams, and suggested Tau to be used as
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a supplemental therapeutic in diabetic pregnancies.'’ In
a study by Zhang et al, mice were injected once daily
with iron, 5 days a week, for a total of 13 weeks, to
produce iron overload with consequent hepatic
dysfunction and increased OS. Tau treatment elevated
hepatic Tau levels (40%), improved hepatic function,
and reduced ROS formation, liver LPO, and OS. The
authors suggested Tau as a therapeutic agent with
potential to reduce iron overload-induced hepatic
damage."”

In contrast to animal studies, the results of the
few clinical trials that have explored the effect of Tau
consumption on OS, are contradictory. In one such
trial in which type 2 diabetic patients consumed Tau
(3,000 mg daily for 4 months), no effect on OS status
was reported. It could be because the sample size of
the study was small due to the recruitment of only
freshly-diagnosed cases of T2DM, and hence, lack of
significant alterations in OS marker.” On the other
hand, Maleki et al, conducted a novice controlled
clinical trial in type 2 diabetics and found that Tau
supplementation (1,000 mg, thrice daily, for 8 weeks)
significantly decreased levels of serum MDA (26.33%,
p=0.00). The authors attributed these findings to the
suppression of superoxide generation in the
mitochondria, as well as to stimulatory effect of Tau
on the activities of antioxidant enzymes superoxide
dismutase (5.1%, p=0.00) and catalase (4.22%,
p=0.00), culminating in markedly reduced generation
of ROS.

Significant reduction in OS was also noted in
Tau supplemented diabetic rats as compared to BA
treated rats (p<0.00). The difference in antioxidant
capacity of Tau and BA could be because the dosage
of BA (3%) was too low or the duration of BA
supplementation was too short to cause beneficial
effect, as opposed to Tau given in the same dose and
for the same duration. Or it could be because 3% BA,
being structurally similar to tau, competitively inhibits
Tau wuptake at transporter site, producing 50%
reduction in plasma and tissue Tau levels."*

BA also eliminates mitochondrial Tau content
by 60%." Taken together, this resulted in increased
mitochondrial superoxide generation with resultant
increased LPO and OS. Similar to our finding,
immersion of isolated neonatal cardiomyocytes of
Wistar rats for 2 days, in a 5 mM BA-containing
medium produced a 45% decrease in Tau content
along with increased mitochondrial OS. Co-
administration of 5 mM Tau with BA prevented these
effects. BA inhibited the post-transcriptional
modification of tRNA by tau, thereby negatively
impacting MEP synthesis and assembly of respiratory
chain complexes. This ultimately resulted in
accumulation of harmful oxidants (Figure-1)".

B-alanine

Taurine
—_— ﬂtm‘U IRNA L0y HNDS

ND6
loy

tFll;h""“""’

ﬂﬂespiration -— ﬂCamplex !

Figure-1: Scheme for BA-mediated increase in OS'

In the present study, 8-IP levels of diabetic BA
supplemented rats were comparable (p=0.07) with those
of control rats. This could be because of insufficient
dose of BA used in the present study (3%), or to the
absence of nutritional control during supplementation,
which may have resulted in insufficient CAR
concentration in the body, to be effective as antioxidant
and bring serum 8-IP levels down to the value where
difference with serum 8-IP levels of control rats became
significant. This could also be due to the BA-induced
Tau deficiency. It could also be that the duration of
supplementation was too short to cause any beneficial
effect. In corroboration with our study, Gibbons et al,
also documented that feeding mice for four weeks with
BA supplemented diet had no effect in reducing OS."
Kerai et al also demonstrated that rats fed on BA (3%)
supplemented diet remained susceptible to ethanol-
induced hepatic LPO, as a result of Tau depletion.'®

CONCLUSION & RECOMMENDATIONS

Tau as compared to BA, significantly improved the OS
indices in type 2 diabetic rats. Therefore, it can be used
as a supplement for the treatment of T2DM. It is
suggested that combined supplementation of alanine and
taurine should have also been investigated to assess if
together these could be more beneficial as an effective
therapeutic approach rather than when given
independently. Plasma levels of CAR in BA
supplemented rats should have been measured to
ascertain the amount of CAR generated.
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Background: Polycystic Ovary Syndrome (PCOS) is considered as one of the most common
endocrine disorder in women of reproductive age. Exact cause of PCOS is still unknown.
However, evidence for genetic basis has been reported. Reactive oxygen species and antioxidants
have been documented as key factors involved in ovarian physiological metabolism. Nrf2 is a key
transcription factor that regulates the expression of antioxidant proteins, therefore provides
protection against oxidative stress. Objective of this study was to find the association of Nrf2
(rs6721961) gene polymorphism with pathogenesis of PCOS among Pakistani population.
Methods: This case-control study was conducted in Pakistan Railway Hospital, Rawalpindi, from
Oct 2020 to Sep 2021. The study included 200 PCOS patients diagnosed according to Rotterdam
diagnostic criteria and 200 healthy controls. Blood samples of all participants were collected and
DNA was extracted by Chelex Method. Polymerase Chain Reaction (PCR) was performed to find
respective allelic frequencies of Nrf2 (rs6721961) genotype using specific primers. Results: The
frequency of CC, CA and AA genotypes of 1s6721961 polymorphism of Nrf2 gene were 72.5%,
27.5%, 0% in controls and 56.5%, 39.5%, 4% in cases. Significant association of CA genotype of
Nrf2 gene polymorphism (rs6721961) and allele A were found with PCOS (OR: 0.54, 95% CI:
0.35-0.82, p=0.004), (OR: 0.61, 95% CI: 0.42—0.89, p=0.01) respectively. Conclusion: Nrf2 gene
polymorphism (rs6721956) is significantly associated with PCOS among Pakistani population.

Keywords: Polycystic ovary syndrome, Nrf2 gene, Rotterdam diagnostic criteria
Pak J Physiol 2022;18(3):15-8

INTRODUCTION

Polycystic Ovary Syndrome (PCOS) is a common
hormonal disorder and one of the most prevalent
endocrinopathy in women of reproductive age.' This
disorder tremendously affects the quality of women’s
life during reproductive years.” Evidence suggests that
it is a multifactorial disease caused by genetic’ and
environmental® influences. Environmental influences
include diet, socioeconomic status, geography and
environmental toxins.* Moreover, polymorphisms and
differential regulation of genes are also believed to
affect the pathogenesis of PCOS.” The recent studies
carried out in different geographical locations in
Pakistan showed that prevalence of PCOS is
increasing day by day.’ A significant association has
been found between PCOS and genetic factors in
various populations all over the world.’

Reactive Oxygen Species (ROS) are
produced as by-products during ovarian physiological
metabolism and antioxidants act as factors that can
maintain the balance between ROS production and
clearance.® Previous work has established that the
balance between ROS and antioxidants greatly
influences the reproductive activities in female
mammalian animals such as endometrial changes in
luteal  phases, implantation, ovulation and
fertilization.> However, under oxidative stress

conditions, compromised reproduction and fertility
may be induced including impaired ovarian functions,
deteriorated oocyte quantity and infertility.®
Therefore, antioxidants are crucial for maintaining the
redox balance in the ovaries to support normal ovarian
function.'’

Paraoxonase 1 (PONI) gene encodes for
antioxidant enzymes. Q192R, C108-T, and L55M
polymorphisms in PONI gene are associated with the
risk of developing PCOS."" A16V polymorphism in
Superoxide dismutase 2 (SOD2) gene was also found
to be associated with PCOS."” Nuclear factor
erythroid 2-related factor 2 (Nrf2) is an important
transcription factor that regulates the expression of
antioxidant proteins, therefore provides protection
against oxidative stress.”” Polymorphism in N7f2 gene
has been found to be associated with various
diseases.'* A number of genetic studies have
established the association of Nrf2 gene
polymorphism (rs6721961) with conditions linked to
oxidative stress such as respiratory diseases,
cardiovascular diseases and male infertility."
However, no research to our knowledge has been
done to date to find out association of polymorphism
in Nrf2 gene with PCOS. The objective of this study
was to assess the association of Nrf2 gene
polymorphism (rs6721961) with PCOS.
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