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Non-communicable diseases (NCDs) are a growing health concern in Pakistan, with a significant impact on the country's
population and economy. NCDs are chronic conditions that are not caused by infectious agents and are generally linked to
lifestyle factors, such as unhealthy diets, lack of physical activity, and tobacco and alcohol use. The prevalence of NCDs in
Pakistan has increased rapidly over the past few decades, with estimates suggesting that more than 60% of deaths in the
country are now attributed to NCDs. The most common NCDs in Pakistan are cardiovascular diseases, diabetes, cancer, and
chronicrespiratory diseases. These conditions not only have a devastatingimpact on individuals and families, but also place
a significant burden on the healthcare system and the economy. There are several reasons why NCDs are on the rise in
Pakistan. One of the key factors is the changing lifestyle patterns in the country, with increasing urbanization, sedentary
lifestyles, and unhealthy diets. Poverty, lack of education, and poor healthcare infrastructure are also contributing factors,
as they limit access to healthy foods, physical activity, and medical care. To address the growing prevalence of NCDs in
Pakistan, there is an urgent need for a coordinated and comprehensive approach. This should involve a range of
stakeholders, including the government, healthcare professionals, civil society organizations, and the private sector. One of
the key interventions that can be implemented is to promote healthy lifestyles and prevent risk factors for NCDs. This
includesinitiativestoimprove access to healthy foods, promote physical activity, and reduce tobaccoand alcohol use. Health
education and awareness campaigns can also play a critical role in raising awareness of the risks associated with NCDs and
promoting healthy behaviors. Another critical intervention is to strengthen healthcare systems to ensure that NCDs are
diagnosed and treated early. This requires investments in healthcare infrastructure, including training healthcare
professionalsandimprovingaccesstomedical equipmentand supplies. Italsoinvolves developing effective referral systems
to ensure that patientsreceive appropriate care and treatment. Finally, there isa need for research and innovation to better
understand the causes and mechanisms of NCDs in Pakistan. Thisincludes developing locally relevant research studies and
using the findings to inform policy and practice. In conclusion, the prevalence of NCDs in Pakistan is a significant public
health concern that requires urgent attention. By adopting a comprehensive approach that addresses both prevention and
treatment, and by engaging arange of stakeholders, it is possible to mitigate the impact of NCDs and improve the healthand
wellbeing of the Pakistanipopulation.
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Since the outbreak of COVID-19, scientists have applied various techniques to diagnose and
treat the viral disease. However, due to the limitations of other methods, they deployed
Clustered-Regularly Interspaced Short Palindromic Repeats (CRISPR) and CRISPR-associated
(Cas) protein (CRISPR/Cas) system that not just successfully diagnosed but also facilitated the
therapeutic treatment of the COVID-19. CRISPR-Cas9 was first identified in the bacteria E. coli,
which has a unique immune system for cutting the nucleic structures of invasive species.
Scientists studied the bacterial system that led to the development of an identical model,
generally called the CRISPR-Cas9 genome editing system. It has a guide RNA (gQRNA) and Cas9
proteins; gRNA identifies and leads cas9 protein to cleave the specific sequence. This
technique has dynamic applications, such as the ability to correct mutations by cleaving the
mutant cells and to detect and develop optimal treatments for viral diseases like severe acute
respiratory syndrome coronavirus-2 (SARS-CoV2). Apart from the extensive advantages of
CRISPR-Cas technology, there are serious concerns regarding the commercialization of this
technique. Arational suggestionwould be to useit toresista pandemic like COVID-19 rather than
triggering another human race of genome enhancement. This article is aimed to review the
background of CRISPR-Cas9, its mechanism as a diagnostic and therapeutic tool for COVID-19,
whereasitslimitations, future aspects, and ethicalboundaries are discussed subsequently.

INTRODUCTION

The outbreak of severe acute respiratory syndrome
coronavirus (SARS-CoV-2) has contracted to almost 80
million people around the globe while nearly 2 million
people have died since December 2019 when it was first
discovered in Wuhan province of China. The disease was
spreading so rapidly that millions were gettinginfectedina
single day and the RO Number (number of new individuals
infected by the already infected individual) of coronavirus
was estimated to be three [1]. Therefore, there was much
need for authentic diagnostic and therapeutic tools to
control the disease, reduce the risk of transmission and

save the lives of infected people through medications or
vaccinations [2]. Hitherto, various conventional
diagnostics techniques such as sequencing based
methods, immunological methods and PCR based
techniques were deployed to detect the novel coronavirus,
yet, due to limitations of these methods and low accuracy,
itwas critical to find methods that give higheraccuracyand
quick results. In this regard, Clustered Regularly
Interspaced Short Palindromic Repeats (CRISPR) and
CRISPR-Associated System CAS - a versatile gene editing
tool is deployed to facilitate diagnosis and treatment of

PBMJ VOL. 6 Issue. 3 March 2023 Copyriqm©2023.PBMJ, Published by Crosslinks International Publishers
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SARS-CoV-2. CRISPR-Cas structures were first found in
E.coli bacteria back in the 1980s that guard cells from the
foreign invasion species [3]. Since the invention of
CRISPR-CAS9 genome editing technology biomedical
research has been revolutionized [4]. The technology can
perform gene edits of three critical categories which
includes disruption, deletion and insertion or correction to
treat diseases. This novel genetic editing system targets
the abnormal proteins in the DNA, cuts or modifies the
abnormal proteins and lets them repair by the natural DNA
repairing mechanism [3]. The lexicon of CRISPR
technology is that it comprises two parts - an associated
enzyme called 'Cas9' and a 'Guide RNA. Both combine to
forma complex known as Cas9/Guide RNA complex - while
Cas9actingas'molecular scissors'to cutthe DNA and quide
RNA leads Cas9 to target specific locations in DNA (Figure
1).

rget DNA

b TR RN AR TR

o THETEETTERN e
TELEEEEEEEREr e

Figure1: CRISPR-Cas9[5]

The technology has brought promising results in diagnosis
and treatment of viral diseases - hepatitis virus infections,
HIV, rabies, Dengue etc. Not just infectious diseases, it has
provided accuracy in determining hereditary diseases like
B-thalassemia, hematologic diseases like sickle cell
anemia (SCA). On the other hand, it has been applied in a
variety of other species including drosophila, mouse, rat,
bacteria and yeast [6]. Due to its high efficiency and low
cost, CRISPR-Cas systems have immense applications
ranging from disease research and diagnosis, genome-
scale screening to gene therapies. 1 However, this review
article is primarily focused on the applications of the
CRISPR-Cas systems for the diagnosis and therapeutics of
SARS-CoV-2, the challenges and limitations associated
withthe system.

CRISPR-Cas9as adiagnostic tool for COVID-19
Prevention and rapid treatment of the disease needs quick
detection of disease-causing agents. For rapid diagnostic
purposes, traditional and conventional techniques
including antigen testing, restriction enzymes based, PCR-
based methods, and isothermal amplification-based,
sequencing-based techniques were previously used.

DOI: https://doi.org/10.54393/pbmj.v6i3.855

Though these techniques have limitations that make them
unable to meet the modern era sensitivity needs of
pathogen detection, for instance, detection of different
viruses like dengue and SARS-CoV-2 [7]. Compared to
these techniques, CRISPR-CAS is applied for pathogen
detection which is a highly specific, precise and sensitive
technique. Itisanext generationtechnique that can detect
the disease-causing pathogens even highly variant viruses
in comparatively less time and with better efficiency.
Several studies and research have shown the potential of
the CRISPR-CAS method as a diagnostic tool for SARS-
CoV-2(COVID19)virus and various bacterial infections(4). It
is one of the best genomes editing tools, consisting of two
main classes based on presence of Cas proteini-e, CRISPR
Cas Class 1(types I/cas3, lll/cas10, and IV) and CRISPR Cas
class 2 (Il/Cas9, V/Cas12, and VI/Casl13). CRISPR-CAS9 that
facilitated the development of the antiviral strategies for
SAR-CoV-2 belongs to class 1[8]. It works with single
subunit Cas protein unlike the first category, which uses
multiple subunit proteins for cleavage and targeting the
specific sequence. Cas 9 and 12 type target double
stranded DNAand Cas 13 targets single stranded RNA.
Mechanism

After determining the desired sequence in DNA, nuclease
activity of Cas protein comes forward to take action and
targets the pointin the sample. These nucleases mediated
degradation is tagged with fluorophore dye. The dye
produces fluorescent signals that are used as indicators
for the determination of a specific sequence which is the
main target. Different techniques based on CRISPR Cas 9
mainly Cas 9 and Cas 13 are applied for SARS-CoV-2
detection including SHERLOCK assay (CRISPR Cas 13
based), FELUDA assay (Cas 9 based), detector assay (Cas
12a based), CONAN assay (Cas 3), VaNGuard assay (Cas 12a
enzyme-based) etc. SHERLOCK (Specific High-sensitivity
Enzymatic Reporter Unlocking), however, is specially
developed for the detection of COVID-19[1]. CRISPR Cas 9
based enzymatic technique for the detection of COVID is
FELUDA assay whichis consideredasacommontechnique
for detection of viral infections. Due to its magnificent
diagnostic capability of COVID virus, it is named as FnCas9
or FELUDA assay. This technique consists of basically
three steps. First, the RNA sample is taken from a
specimen. As COVID virus is RNA virus, so RNA sample is
considered. This RNA is converted to cDNA by the activity
of reverse transcriptase and biotin-labeled primer is
amplified fordetection. Then FnCas 9 complexisaddedtoit
which is prepared by combination of FnCas enzyme, FAM
labeled transcRNA and sgRNA. Ribonucleoprotein (RNP)is
bound to the target sequence that activates the FnCas
complex. This will result in FAM labeled transcRNA
cleavage. In the last, gold nanoparticles conjugated with

Copyright ® 2023. PBMJ, Published by Crosslinks International Publishers PBMJ VOL. 6 Issue. 3 March 2023
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RAM antibodies are added for precise detection (Figure 2)

Figure 2: Schematic layout of CRISPR Cas 9 based COVID 19
detection[6]
CRISPR-Cas9asatherapeutic tool for COVID-19

In a short period since its discovery, CRISPR has
successfully builtamassive impact on the field of scientific
research [9]. Its genome editing function grasps the
attention of scientists to find significant applications in
numerous disciplines like biodefense, best-quality food
production, and fetal medicine production. It can be
effectively used to treat infectious viral and bacterial
diseases. Comprehensive research has been done and
thousands of publications have been written on its
incredible efficiency - how it can diagnose diseases in
early-stages and treat various infectious diseases like
cancer and tuberculosis (TB) [10]. During the COVID-19
outbreak, CRISPR-Cas systems came as a potential
diagnostic and therapeutic tool - mainly its class Cas-9and
Cas-13 are considered a preferred option to treat and
diagnose SARS-CoV-2 [11]. With the help of a guide-RNA
array, its small size makes it appropriate for an “all-in-one”
AAV (Adeno-associated virus) to target COVID RNA viruses
with high specificity. It cuts the complementary RNA
sequence, which is the main target. Unlike Cas 13, Cas 9
needs PAM (protospacer motif) to target the single-
stranded RNA sequence (ssRNA). Once the target point is
recognized, this COVID incorporated segment is cleaved
and changed with the healthy DNAvariant[12].
Mechanism of CRISPR-Cas9

CRISPR-Cas9 system includes CRISPR-associated
proteins or Cas proteins and gRNA (guide RNA). Cas 9
protein, also known as a genomic scissor, is extracted from
the bacterium (Streptococcus pyogenes) and is
responsible for the cleavage of DNA strands [13].
Furthermore, two lobes, including the NUC (nuclease)lobe
and REC (recognition) lobe, are two regions of the Cas-9
protein. Similarly, crRNA (CRISPR RNA) and transcRNA
(trans-activating CRISPR RNA) are two parts of gRNA. It is
primarily athree steps process; recognition, breakage, and
repair. Through crRNA complementary base pair
sequence, Cas 9 protein recognizes the gene of interest
(infected area by SARS-CoV-2)directed by sgRNA[14]. Cas
9 protein cannot work until and unless sgRNA is present. It
then breaks the double-stranded helix at the upstream
region of PAM. DNA starts melting, followed by DNA-RNA
hybrid formation and RuvC domains cut the

DOI: https://doi.org/10.54393/pbmj.v6i3.855

complementary and non-complementary strands,
respectively. The infected region is cleaved, followed by a
DNA repairing mechanism to make it a healthy variant.
NHEJ(Non-Homologous End Joining)and HDR(Homology-
directed Repair) are commonly used techniques for
repairing processes in the CRISPR Cas 9 system (Figure 3)
[15].

Figure 3: Mechanism of CRSIPR Cas 9 to treat infectious disease
likeCOVID19[16].

Limitations

Besides numerous applications of precision, sensitivity,
better genome editing tool, workinginless time, and rolein
saving millions of lives, CRSIPR-Cas 9 has some limitations
as well which opens the window of the latest CRSIPR
systems. It can cause genomic loss while working at target
sequence asitis not 100 percent accurate. It is not flexible
and specific, i.e., cannot be applied in any sequence of viral
genome. It requires PAM to target the sequence at the
editing site and only cleave RNA directly. It can cleave DNA
after the activity of reverse transcriptase enzymes [12].
CRSIPR Cas technique is efficient, inexpensive and exact
but it requires highly experienced staff and strong
legislation to be practical. Ethical decisions are made to
apply this technology to evaluate potential risk-benefit
ratio [17]. So that benefits are maximized and risks are
minimized. It can edit the genome of gametes orgermline
cells in addition to somatic cells (germline editing). It not
only modifies the individual but also his progeny and that
should be kept under limits and ethics. Besides curing
different abnormalities and mutations, it can enhance the
desirable features. So scientists and researchers abide by
thistechnique under moratoriumand official policies made
forhuman genome editing[10].

Future AspectsandEthics

It is clear from the above discussion that the CRSIPR-Cas
system possesses the potential to correct mutations,
hereditary diseases, fight viral diseases and more. The
adoption of this tool has brought beneficial results for the
scientific community and has facilitated modern
biotechnology [18]. It is because of such advancements

PBMJ VOL. 6 Issue. 3 March 2023 Copyright ® 2023. PBMJ, Published by Crosslinks International Publishers
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that has led biotechnology to genetically engineer plants,
microorganisms and animals in a much easier way.
Regarding the future of CRSIPR, it is suggested that the
government, scientific community and researchers must
pay attention toits availability. On the other hand, the world
is also witnessing the rise of pharmacogenomics. Further
studies found that CRSIPR-Cas9 can directly penetrate the
genomic sequence of the cell by employing 'cell-
penetrating peptides'or'nucleofection’that will allow quick
editing. This genome editing technology will pave the way
forward for designing such drugs that could treat a vast
range of diseases and mutations - and certainly equip the
scientists, healthcare workers, and researchers to prepare
for pandemics like COVID-19 beforehand [19]. Besides, its
potential power to treat diseases - there is a serious
impedimentinthe progressandimplementation of CRSIPR
which is 'gene enhancement' or 'gene editing' of human
beings. Or more simply put it can be used for unethical
purposes, thereby introduction of it in clinical practice
would certainly raise social concerns. Inthe past scientists
have made attempts on human embryos using CRSIPR
technology to knock out abnormal genes such as the CCR5
gene responsible for HIV virus which resulted in criticism
from the scientific communities [20]. The fact that this
technology can bring heritable genetic traits can cause a
race of 'designer babies' or even worse such as wild or
lawless modifications of human beings that can lead to
extinction of entire species [21]. Not only humans, it can
induce variations in other animals as well and as we have
learned from the COVID-19 outbreak - a little mutation can
bring the whole world on its knees. For that reason, it is
mandatory that scientific communities, governments and
legislative bodies must set or define its boundaries - there
must be a clear distinction between the genetic treatment
and genetic enhancement. Henceforth, techniques like
CRSIPR could not getinvolved in heinous misdeeds and the
field of science canprogress[10].

CONCLUSIONS

CRSIPR genome editing technology undoubtedly holds a
promising future for treating and diagnosing diseases. The
two components of CRSIPR-cas9, i.e., Cas9 effector
proteins and Guide RNA, are crucial for the future of
genome engineering as they allow the modification of DNA
sequences. Furthermore, thereisroom forimprovementin
delivering Cas9 and its associated guide RNA to target
specific sequences of cells. The newly evolving Cas9
enzymes from the bacteria, such as the Streptococcus
pyogenes type Il CRSIPR system, will significantly enhance
the delivery method to cleave desired sequences. CRSIPR-
Cas9 has played a substantial role in fighting the recent
COVID-19 pandemic. It has proved its ability to diagnose,

Copyright © 2023. PBMJ, Published by Crosslinks International Publishers
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genetically edit and treat viral diseases, genetic disorders,
and tumors. On the other hand, this system's powerful
genome editing ability has raised social and ethical
concerns for its commercialization. The applications of
thistechnology cantriggerarace foran enhanced genome
that will lead to a superhuman race or even worse.
Consequently, scientists and society at large have to
address the commercial applications of this technique so
that maximum benefits could reap out of it while
minimizingtherisk factors.
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The Asparagus plantis considered to be a palatable chemical source against treatinginfectious
diseases and flavorings. Its prevalent distribution is well-known in Asian and sub-Asian regions.
Objective: To understand different activities that have been functional in the stem and leaf
extracts of Asparagus officinalis including antioxidant and antibacterial activities. Further,
phytochemical constituents of asparagus are also discussed. Methods: The antibacterial assay
of extracts for the variety of bacteria, indicated a maximum inhibition zone against
Enterococcus faecalis(ATCC 29212)(24 mm)followed by Staphylococcus aureus(ATCC 25923)(34
mm), whereas Bacillus subtilis (ATCC 6633)(14 mm) at their respective temperature a minimum
inhibitionzone after 24 hoursand 48 hours of incubation(37°C for bacteria). Results: As arobust
antioxidant reference standard, these antioxidant activities resulted in the stable radical 1-
diphenyl-2-picrylhydrazyl (DPPH). It can be reduced to yellow-coloured DPPH-H, reaching
75.81% of the DPPH scavenging impact at its 100% concentration in contrast to ascorbic acid.
Various experiments have been carried out, including the Molisch test, Ninhydrin test, Wagner's
test, Alkaline reagent test, Froth test, Ferric reagent test, and Salkowski test for the
phytochemical analysis. Conclusion: To sum that up, carbohydrates, saponins, and flavonoids
are presentinthese extracts. These extracts were found to perform satisfactory activitiesinall
tests.

INTRODUCTION

Add and before the name of the last

Asparagus officinalis (Green Asparagus) is of utmost
importance and has worldwide consumption - mainly
because of its rich bioactive and nutritional composition.
These bioactive contents include inosine, caffeic acid,
ferulic acid, rutin and quercetin [1]. Due to their benefitsin
different ecosystems, like the provision of fuel, medicine,
shelter, food, condiments, perfumes, oraromas, it plays an
integral role in global sustainability [2]. Plants constitute
the primary life-sustaining system by forming soft green
protective layers around the earth. As hydrological
preservation units and animal food sources are essential
for maintaining atmospheric temperature and equilibrium.
The average cultivation life-cycle of A. officinalisis up to 40

years, as long as their productivity and quality persist. The
growth of asparagus deteriorates as time passes due to
different diseases invasion by microorganisms, such as
Phytophthora, Fusarium, Phomopsis asparagi,
Stemphylium, and Cercospora asparagi Sacc species. Not
to mention that asparagus breed auto toxins and indulge in
self-harming, thereby affecting the growth of new
asparagus plants [3]. Consequently, it becomes
indispensable toregenerate the rootstock to overcome the
growth barrier. Moreover, in many countries, including New
Zealand, the mature asparagusrootsare discarded or flung
away in barren lands - which is unproductive practice [4].
Because, the debris of asparagusisreportedly claimedasa

Copyriqm©2023.PBMJ, Published by Crosslinks International Publishers PBMJ VOL. 6 Issue. 3 March 2023
07 [ This work is licensed under a Creative Commons Attribution 4.0 International License.



Add and before the name of the last author

Highlight


Antimicrobial, Antioxidant and Phytochemical Characteristics of Asparagus officinalis

Mahmood A et al.,

potential source for bioactive compounds such as
polyphenols, saponins, and flavonoids. The Agar dilution
method was deployed to determine the antibacterial
activity of extracts. At the same time, antioxidant
properties were assessed using the '2,2-diphenyl-1-
picrylhydrazyl' (DPPH) assay. The results found that the
minimum inhibitory concentration (MIC) of the leaf is at
0.125 mg/mL concentration against S. saprophyticus and
E.cloacae, and 1mg/mL against S. aureus and B.subtilis[5].
However, no MIC was found in the stem extract at any given
concentration. The stem extract activity has shown very
low free radical scavenging activity, though the leaf extract
accrued effective activity (72.1%). Additionally, qualitative
phytochemical scrutiny of these plant extracts confirmed
the presence of various chemicals including saponins,
tannins, flavonoids, and phlobatannins [6]. Since applying
one antimicrobial and antioxidant technique may not
provide efficient results, using antimicrobial analysis
techniques in more than one concentration is
recommended (25mg, 50mg, 75mg, and 100mg). Besides,
the results of the antioxidant analysis demonstrate thatin-
vivo antioxidant capacity is higher than A. officinalis, is a
callus tissue, and grows in-vitro. Furthermore, antioxidant
numbers in vivo A. officinalis are less than in vitro-grown
ones. The ‘antimutagenic agents' that provide protection
against mutations and impede the production of
cancerous cells (that often lead to the early stage of the
disease)are Beltsville Area. The removal of xenobiotic and
carcinogenic compounds is facilitated by detoxifying
enzymes of category cellular phase Il - they are also
supporting factors of many liver functions [7]. Enhanced
antioxidant activity such as cyclooxygenase-2 suppression
(less chronic inflammation) can significantly promote a
strongimmune systemand healthierdigestion.

METHODS

The materials (plants) used in this analysis were collected
from different areas of Lahore and Karachi. The asparagus
plant (leaves) was dried and dissolved in ethanol - filtered
afterwards. A rotary evaporator was used to separate
solvent and extract; then using falcon tubes, it was dried in
a water bath. Later, the dried extract was left to freeze for
furtheranalysis[8]. Atotal of five bacteriawere selected to
conduct the research study. Gram-positive
Staphylococcus aureus (ATCC 25923), and five Gram-
negative Pseudomonas Aeruginosa(ATCC 27853), B. subtilis
(ATCC 6633), Enterococcus Faecalis (ATCC 29212), and
Klebsiella pneumoniae (ATCC 33152)[ 9] were obtained from
the microbiology department of the University of Lahore.
Mueller-Hinton Agar (MHA) was enacted for the growth of
bacterial colonies. While the DMSO was used as a
preservative for extraction purposes. It was preferred as a

DOI: https://doi.org/10.54393/pbmj.v6i3.854

negative control and ciprofloxacin as a positive control
[10]. Bacterial inoculation was performed in a saline
solution (normal pH). Six test tubes were filled with 5ml
solution each. One of the methods is Disc Diffusion Assay
for testing microorganisms; Muller Hinton Agar (MHA)
medium was taken in Petri dishes [11]. The channel paper
circles of 5 mm width were set on the agar plates and then
loaded with 20yl of plant extract. The plates were placed at
a temperature of 37 C for 24 hours. After placing the
development restraint zone was measured in millimeters
(mm). Another method that was deployed for the detection
of microbial activity was the Well diffusion Assay. To assess
contamination in Petri dishes, 20 microliters (pl) of
Mueller-Hinton Agar(MHA) were dischargedinto the dishes
and left for the growth of microorganisms in an incubator
for 24 hours [12]. Plastic straws were used to avoid
contamination, first, they were dipped into an ethanol
solution and the opening gap between Petri dishes was set
at 6mm. Plant extract of 20 pl was taken out in a petridish,
and placed in an incubator at 370 C for 24 hours. The
“inhibition zones"(region of zero growth) were measured in
millimeters (mm). Phytochemical analysis of Asparagus
officinalis includes tests for carbohydrates, proteins,
alkaloids, saponins and flavonoid compounds. First, the
prepared solution was mixed with 2 drops of alcoholic-
naphthol solution. Sulfuric acid of 2 ml was added into the
prior test tube [13]. The formation of violet rings indicates
the presence of carbohydrates. (Molisch's test). Ninhydrin
reagent (25%) was added to the extract and heated till
boiling. The formation of a Blue-violet color signifies the
presence of amino acids or proteins (Ninhydrin test). The
filtrate solution was mixed with Wagner's reagent in a test
tube. This reagent is prepared by mixing iodine in
potassiumiodide. The presence of alkaloids is detected by
brown or reddish precipitates (Wagner's test). A few drops
of sodium hydroxide solution were mixed with the plant
extract. Anintense yellow color formation was found in the
test tube, which becomes colorless, after reacting with
dilute acid. This colorless solution confirms flavonoids
compounds(Else if the solution does not turn colorless the
testresult willbe negative)[14]. The extract which consists
of dry powder is dissolved in distilled water (2ml). Then, it is
shaken and allowed to stand for 10 mins. Froth appearance
indicates the presence of saponins (Froth test). The test
cylinder contained 50 pL of concentrates ranging from 1to
5 mg/mL. Add 5 mL of 0.1mM DPPH arrangement
(4mg/100ml ethanol). It was blended using a vortex mixer
and hatched for about 30 minutes at room temperature. It
was performed in generally dim spots perused utilizing a
spectrophotometer at 517 nm afterwards [15]. An ascorbic
corrosive consisting of 10 mg /ml DMSO was used for
correlation. The clear was 80% ethanol (v/v). DPPH search
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impactwasdeterminedthroughthistechnique.
DPPH searching impact (%)=[(AB-AA)/AB] X 100

RESULTS

The ethanolic extract used against S. aureus, K.
pneumoniae, Enterococcus Faecalis, P. aeruginosa and B.
subtilis showed no zones of inhibition with ciprofloxacin at
25 concentrations. The extract (ethanolic) detected
antimicrobial activity against both types that is, gram-
positive and gram-negative bacteria. Inhibition zones
which had a dilution of 25% concentration were recorded
against bacterial strains. To make dilutions, the ethanolic
extract was dissolved in TmI DMSO which was also used as a
negative control in pure form and showed no zone of
inhibition. The results showed that the inhibition zone
against S. aureus was 00mm with ciprofloxacin (20mm), K.
pneumoniae was 00mm with ciprofloxacin (21mm),
Enterococcus Faecalis was 00mm with ciprofloxacin
(23mm), P. aeruginosa was 00mm with ciprofloxacin
(256mm) and B. subtilis was 00mm with ciprofloxacin
(28mm).

Table 1: Antibacterial properties of Asparagus(25mg/1ml DMSO)

Bacteria Plantpart 200 o control control
B. subtilis Asparagus 0 28 0
P. aeruginosa Asp 0 25 0
Enterococcus Faecalis Asp 0 23 0
K. pneumoniae Asp 0 21 0
S. aureus Asp 0 20 0

The ethanolic extract used against S. aureus, K.
pneumoniae, Enterococcus Faecalis, P. aeruginosa and B.
subtilis showed no zones of inhibition with ciprofloxacin at
50% concentration. The extract found antimicrobial
activity against both types of bacteria - gram-positive and
gram-negative bacteria. To make dilutions, the ethanolic
extract was dissolved in ImI DMSO which was also used as a
negative control in pure form and showed no zone of
inhibition. The results showed that the inhibition zone was
00mm with ciprofloxacin (20mm), K. pneumoniae was
00mm with ciprofloxacin (21mm), Enterococcus Faecalis
was 00mm with ciprofloxacin (23mm), P. aeruginosa was
00mm with ciprofloxacin(25mm)and B. subtilis was 00mm
with ciprofloxacin(28mm)against S. aureus.

Table 2: Antibacterial properties of Asparagus(50mg/1mI DMS0)

Bacteria Plantpart 4 control  cantrol
B. subtilis Asp 0 25 0
P. aeruginosa Asp 0 25 0
Enterococcus Faecalis Asp 0 23 0
K. pneumoniae Asp 0 21 0
S. aureus Asp 0 20 0

Copyright ® 2023. PBMJ, Published by Crosslinks International Publishers
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Figurel: Ant| bacter|a|propert|es ofAsparagus(ZSmg/1mlDMSO)
(50mg/1mIDMSO0)

The ethanolic extract used against S. aureus, K.
pneumoniae, Enterococcus Faecalis, P. aeruginosa and B.
subtilis showed maximum zones of inhibition with
ciprofloxacin at 75% concentration. Antimicrobial activity
was found in the extract against both types, i.e., gram-
positive and gram-negative bacteria. An inhibition zone of
dilution of 75% concentration was recorded against
bacterial strains. To make dilutions, the ethanolic extract
was dissolved in Tml DMSO which was also used as a
negative control in pure form and showed no zone of
inhibition. The result showed that the inhibition zone was
30mm with ciprofloxacin (20mm), K. pneumoniae was
13mm with ciprofloxacin (21mm), Enterococcus Faecalis
was 12mm with ciprofloxacin (23mm), P. aeruginosa was
9mm with ciprofloxacin (25mm) and B. subtilis was 10mm
with ciprofloxacin(28mm)against S. aureus.

Table 3: Antibacterial property of Asparagus(75mg/1m| BMSO)

Bacteria Plantpart O control  cantrol
B. subtilis Asp 10 25 0
P. aeruginosa Asp 9 25 0
Enterococcus Faecalis Asp 12 23 0
K. pneumoniae Asp 13 21 0
S. aureus 0

N
i

Figure 2: Antibacterial property of Asparagus plant (75mg/Tml
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The ethanolic extract used against S. aureus, K.
pneumoniae, Enterococcus Faecalis, P. aeruginosa and B.
subtilis showed maximum zones of inhibition with
ciprofloxacin at 100% concentration. The extract
(ethanolic) detected antimicrobial activity as opposed to
both types, that are, gram-positive and gram-negative
bacteria. An inhibition zone of dilution of 100%
concentration was recorded against bacterial strains. To
make dilutions, the ethanolic extract was dissolved in Tml
DMSO which was also used as a negative control in pure
form and showed no zone of inhibition. The results showed
that the inhibition zone was 40mm with ciprofloxacin
(20mm), K. pneumoniae was 26mm with ciprofloxacin
(21mm), Enterococcus faecalis was 29mm with
ciprofloxacin (23mm), P. aeruginosa was 1Tmm with
ciprofloxacin (25mm) and B. subtilis was 14 mm with
ciprofloxacin(28mm)against S. aureus.

Table 4: Antibacterial property of Asparagus(100mg/1mI DMSOQ)
Zone of

Positive Negative

Bacteria Plant part

inhibition  control control
B. subtilis Asp 14 20 0
P. aeruginosa Asp n 25 0
K. pneumoniae Asp 29 23 0
Enterococcus Faecalis Asp 26 21 0
S. aureus Asp 40 20 0

Figure 3: Antibacterial properties of Asparagus plant (100mg/1ml
DMSO0)

Table 5: Results of phytochemical analysis of Asparagus
officinalis

Phytochemicals Tests Result

Carbohydrates Molisch Positive
Proteins Ninhydrin Negative
Alkaloids Wagner Negative
Saponins Froth Positive
Proteins Biuret Negative
Phenols Ferric chloride Positive

DOI: https://doi.org/10.54393/pbmj.v6i3.854
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Figure 4: Graph showing antioxidant activity of Asparagus
ethanolic extract by comparing with ascorbic acid DPPH
inhibition

DISCUSSION

The proposed study was based on the medicinal activities
of Asparagus officinalis. Antibacterial activity of Asparagus
plant extract demonstrated zones of inhibition against
Staphylococcus aureus (ATCC 25923), Bacillus subtilis
(ATCC 6633), Enterococcus faecalis (ATCC 29212),
Pseudomonas aeruginosa (ATCC 27853), and Klebsiella
pneumoniae (ATCC 33152). A group of study conducted by
Amare in 2015 they found that S. aureus exhibited larger
zones of inhibition when treated with ethanolic extracts of
the Asparagus plant. Our results are in line with the
previously work done[18]. In a study presented by Sriyab et
al., observedthat only the alcoholic extract of turnip, rather
than the extract of Brassica napus L., exhibited zones of
inhibition against Pseudomonas aeruginosa[19]. Inhibition
zones of 2, 8, and 6 mm were observed on three
consecutive days, respectively. There was no significant
effect in the well diffusion assay. In comparison, this study
found that a 25 mg/1 ml DMSO solution produced fewer
zones of inhibition than a 50 mg solution. Proteus exhibited
largerzonesof inhibitioninthe 25 mgsolutionthaninthe 50
mg solution, while P. aeruginosa showed more zones of
inhibitioninthe 50 mg solution thanin the 25 mg solution. A
similar study was elaborated by Olivier et al and showed
that S. aureus was more sensitive to the plant extract[20].
Our results showed the potent activity of Asparagus
officinalis as the plant was enriched with phytochemicals.
Similar results were presented in 2019 by a group of
scientists who elaborated the phytochemical contents
[21]. Our results in line with another study which was
conducted by Linka et al., and Jianu et al., they screened
vitamin C, phytic acid, fiber content and tocopherol [22,
23]. Similar results were presented by Pandey in 2013 they
confirmed the potent antioxidant activity of the plant[24].
No experiment was conducted on ethanolic leaves extract
of Asparagus officinalis that depicts the novelty of the
proposed study. For human consumption, Asparagus has
beenanadmirable vegetable since its early domestication,
especially by virtue of its medicinal properties. Nowadays,
its cultivation has been transmitted across the globe in all
continents including Europe, Africa and beyond.
Considering the escalating demand of consumers for
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fresh, frozen and canned asparagus more and more area
has been acquired for its cultivation. In recent study work,
different experiments have been performed to identify and
characterize the specific phytochemicals. By concluding
all of the above research, it has been confirmed that
Asparagus leaves have excellent antimicrobial activity. The
business community has also shown interest in
manufacturing new drugs for the therapy of distinct
diseases in both research institutes and pharmaceutical
industries. Leaves extract is a promising candidate for the
use of human health as an antioxidant based on natural
products. Lastly, it is suggested that there are many
emerging possibilities and strategies that can allow the
effective growth of Asparagus leaf system extracts to be
applied as a natural element of food preservation,
cosmetics and medicinal products such as they have
strong antioxidant, antimicrobial and phytochemical
effects.

CONCLUSIONS

By concluding all of the above research, it has been
confirmed that Asparagus leaves have excellent
antimicrobial activity. The business community has also
shown interest in manufacturing new drugs for the therapy
of distinct diseases in both research institutes and
pharmaceutical industries. Leaves extract is a promising
candidate for the use of human health as an antioxidant
based onnatural products. Lastly, itissuggested that there
are many emerging possibilities and strategies that can
allow the effective growth of Asparagus leaf system
extracts to be applied as a natural element of food
preservation, cosmetics and medicinal products such as
they have strong antioxidant, antimicrobial and
phytochemical effects.
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The prevalent, preventable, and treatable chronic lung illness known as chronic obstructive
pulmonary disease (COPD), which may be accurately detected on HRCT, affects both men and
women worldwide. Objective: To evaluate the diagnostic features of chronic pulmonary
obstructive disease (COPD) using high resolution computed tomography. Methods: This study
included 120 patients with COPD at least having a comprehensive clinical record of BMWT
defined as COPD by a post-bronchodilator FEVI/FVC 70% with sustained expiratory flow
limitation. The sample size was computed at 120 patients using convenient approach and non-
contrast HRCT was performed using 64 slides scanning from the apex of the lung to the
diaphragm. Emphysema scoring and -950 HU criteria were used to automatically partition the
lungs without including the central airways. The data were entered and analyzed on SPSS
version 22. Results: HRCT scan findings show that patients with parenchymal bands were
9(7.5%) with bronchial wall thickening, nodules were (24)20%, bronchiectasis were (23)19%,
apical fibrosis were (19)15%, and tree on bud pattern were (12)10%. Conclusions: It is concluded
that COPDis common in males and worsens in cigarette or tobacco smokers, with a prevalence
of parenchymal bands, bronchial wall thickening, nodules, bronchiectasis, apical fibrosis, and
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tree-on-bud patterns.

INTRODUCTION

Smoking has been established as the primary cause of
chronic obstructive pulmonary disease (COPD), which is
increasingly becoming a global public health problem [1].
Chronic inflammatory pulmonary disease, usually known
COPD, decreases lung airflow [2]. The hallmark of COPD is
tissue alterations that cause the walls of the airways to
thickenand become blocked[3]. Astheillness progresses,
there is an increase in mucosal metaplasia, sub mucosal
hypertrophy, per bronchial fibrosis, and airway smooth
muscle mass [4]. Worldwide, men and women are both
affected by the widespread, preventable, and curable
chronic lung condition known as COPD[5]. For the past 20
years, smoking has been the main contributor of COPD in
both industrialized and developing countries [6]. One's
likelihood of developing COPD increases with the amount

of cigarettes they smoke [7]. However, some smokers can
quit for years without developing COPD [8]. In 2019, 3.23
million people worldwide died from chronic pulmonary
obstructive disease, which is the third highest cause of
mortality globally [9]. A low or middle-income nation
accounts for 90% of COPD deaths among people under the
age of 70. According to recent research on the topic, 50%
of smokers eventually develop COPD, whichis described by
the Global Initiative for Chronic Obstructive Lung Disease
(GOLD) criteria [10, 11]. Another research that divided
patients into emphysema and airway-predominant groups
revealed that emphysema patients had lower FEV1, greater
functional limitations; higher BODE scores, and lower BMI.
They were also more severely affected by the disease. Four
groups of participants with distinct characteristics were
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effectively created by the researcher. It is possible to
measure the numerous morphological characteristics of
lung ilinesses using HRCT pictures and abnormalities [12].
The patient's clinical history, symptoms, including chronic
severe dyspnea, and pulmonary function tests, which
showed irreversible airflow limitation, was all used to
determine the existence of COPD in accordance with the
GOLD criteria [13]. The mortality rate of COPD is steadily
increasing, making it the fourth leading cause of death
worldwide [14]. The leading disease and mortality cause in
the world is COPD, which has a substantial and growing
economic and socialimpact[15]. The lungs of a person with
chronic obstructive pulmonary disease become worse
over time [16]. Smoking has been recognized as the main
risk factor for COPD, along with chronic bronchitis and
emphysema, which are further symptoms of theillness[17,
18]. The purpose of this study was to examine the
relationships between symptoms, lung function, physical
changes that are measured and have clinical significance
and the degree of emphysema assessed using HRCT in
COPD patients, as well as the relationship between
smoking and COPD [19, 20]. It is now possible to advise
smokers that if they continue to smoke throughout their
lives, they have at least a one in two probability of acquiring
COPD [21]. The results of this study will help radiologists
identify COPDon HRCT patients.

METHODS

It was descriptive cross-sectional research at the teaching
hospital Aziz Bhatti Shaheed Teaching Hospital (Gujrat
Punjab Pakistan). Patients who have completed a 6-minute
walking test (BMWT) in the respiratory therapy division
were included. Younger people under the age of 40 were
excluded. Based on the correlations of the HRCT results,
the sample size was computed at 120 patients. A non-
contrast High Resolution Computed Tomography was
performed from the apex of the lung to the diaphragm. The
Medical Research Council (MRC) questionnaire, which is
commonly used to grade the influence of dyspnea on
everyday activities, was used to assess dyspnoea. It has
been linked to various indicators of health status and
prognosis. The MRC scale runs from not bothered by
breathlessness unless during severe activity to breathless
when dressing or undressing. To assess symptoms and
functional status, the clinical COPD questionnaire (CCQ)
was employed. It has been verified for clinical control trials
in COPD patients. The 10item CCQ is self-administered, and
patients are asked to recollect symptoms from the
preceding week. Eachitemisrated onascale of 0to 6, and
the overall CCQ score is computed by dividing the whole
sum by the number of things. Hence, CCQ spans from O
(excellent control) to 6 (Extremely poor control). A body
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plethysmograph (Master Screen Body/Diffusion; Viasys
Healthcare) was used to evaluate FEV], vital capacity (VC),
total lung capacity (TLC), residual volume (RV), functional
residual capacity (FRC), and carbon monoxide diffusion
capacity (DLCO). Spirometry was done in accordance with
Swedish Board for Accreditation and Conformity
Assessment (SWEDAC) accreditation, meeting the norms
of ISO/IEC 17025. All measured values were represented as
apercentage of expected(e.g., % FEV1). The absolute ratio
of FEV1/VC was also shown. The value of VC provides the
best of both forced VC(FVC)and gradual VC. HRCT scanning
was conducted with the patients in the supine position,
using a multi detector CT scanner, to cover the whole lung.
The lung algorithm was used to build Tmm thick trans axial
images; patients were assessed with HRCT. HRCT scans
were visually evaluated with a focus on the type, location,
andamount of emphysema. The degree of emphysema was
calculated as a percentage of total lung volume
(Emphysema HRCT). Findings included bronchiectasis,
bronchial wall thickening, and mucus plugs, which were not
further investigated in this study. The review was
conducted by an experienced chest radiologist who was
not aware of the V/P SPECT data. V/P SPECT The V/P
SPECT was done in accordance with the European
Association of Nuclear Medicine's (EANM)
recommendations. Inshort, abroad field of view dual-head
gamma camera with a low-energy collimator was
employed. The acquisition was done in a 64 64 matrix,
magnified to a pixel size of 6.8 mm, using 128 projections
across 360°. During the breathing research, 64 steps of 10
seconds each were employed, and for the perfusion study,
5 seconds were used. The whole acquisition time was
around 20 minutes, and all patients tolerated it well. V/P
SPECT was done on a single day. The test began with the
inhalation of Techne gas (Cyclomedica Ltd.) until 30 MBq
had been delivered to the lungs. After that, ventilation
tomography was performed. Following that, 100-120 MBq of
99mTc-labeled human albumin macroaggregates
(Malinckrodt Medical BV) were progressively given
intravenously without patient movement and in a carefully
maintained supine posture. The procedure was then
followed by perfusion tomography. With this procedure,
the effective dosage is 1.8 mSv. V/P SPECT images were
provided for blinded assessment by an independent
technician afterreconstruction.

RESULTS

Table 1 represents the data about the age having 3-
subgroups, 60-69 years age group were mostly affected by
COPD 70(58.3%), 50-59 were affected 45(37.5%) and only
5(4.2%) were affected during the age group of 40-49. The
prevalence percentage of chronic obstructive pulmonary
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disease was observed more in males 67(55.8%) and
53(44.2%)in females only.

Table 1: Age, gender, and smoking effect

Variables Frequency (%)
40-49 5(4.2)
Age 50-59 45(37.5)
60-69 70(58.3)
Total 120(100)
Male 67(55.8)
Gender Female 53(44.2)
Total 120(100)
Smoker 99(82.5)
Smoking nonsmoker 21(17.5)
Total 120(100)

Table 2 represents that the exposure to the toxic gases
such as the wood smoke factory worker. 72(60%) patients
were affected from the exposure to toxic gases and
48(40%) were never experienced any toxic gas. The
smokers have more risks to getting the chronic pulmonary
obstructive disease. 99(82.5%) patients were smokers and
only 21(17.5%) were non-smokers. Exposure to the toxic
gases such as the wood smoke factory worker. 72(60%)
patients were affected from the exposure to toxic gases
and 48(40%) were never experienced any toxic gas. The
HRCT scan findings 5(4.3%) COPD patients have the
chronic obstructive pulmonary disease with normal
parenchymal bands, COPD patients with parenchymal
bands were 9(7.5%), with bronchial wall thickening were
28(23.3%), nodules were 24(20%) bronchiectasis were
23(19%), apical fibrosis were 19(15%) and the most chronic
from that is tree on bud pattern are 12(10 %) in the chronic
obstructive pulmonary disease.

Table 2: Clinical history and HRCT findings

Variables Frequency (%)
Yes 72(60.0)
Exposure to the toxic gases No 48(40.0)
Total 120(100)
Normal 5(4.2)
Parenchymal bands 9(7.5)
Bronchial wall thickening 28(23.3)
Nodules 24(20)
HRCT finding in the COPD Bronchiectasis 23(19.2)
Apical fibrosis 19(15.8)
Tree in bud pattern 12(10)
Total 120(100)

Figure 1A shows hyper inflated lung with flattening of right
hemi diaphragm. Figure 1B shows herniation of right upper
lobe towards left. Figure 1C shows thin-walled cysts early
changes of COPDs. Figure 1D shows thick-walled cysts are
notedthat cause emphysematous changes.

DOI: https://doi.org/10.54393/pbmj.v6i3.852

Figure 1: High resolution computed tomographic (HRCT) images
Table 3 shows that the chronic pulmonary obstructive
disease patients have low capacity of exercise in the above
COPD patients have a test of 6 mint walk about the 78(65%)
patients get tired during the walk text and 42(35%) were
normal after the six min walk test. 95(79.2%) patients of the
chronic obstructive pulmonary disease were obese, and
25(20.8%) were normal. Obesity was one of the major
causes of the pulmonaryrestrictive disease.

Table 3: BMI and Exercise Capacity

Variables Frequency (%)
Normal 42(35)
Exercise capacity Abnormal 78(65)
(6 mints walk test) Total 120(100)
Normal 25(20.8)
Body Mass index Obese 98(78.2)
Total 120(100)

DISCUSSION

With a globalincidence of 10.1% in adults 40 years of age or
older, COPD is a prevalent, preventable, and curable
condition[22]. COPD, a condition that is rapidly impacting
public health across the world, has been linked to smoking
as its main cause [23]. The more cigarettes someone
smokes, the more likely they are to get COPD. Some
smokers, meanwhile, can stop for years without acquiring
COPD. In the current study, data were collected from 120
patients and non-contrast HRCT was performed. Kesimer
et al., discovered that men account for 76% of COPD
prevalence, which is consistent with our study's findings
that men make up the majority of the afflicted patients
67(55.8%) men with COPD [24]. Another research found
that the prevalence of chronic obstructive pulmonary
disease (COPD) was 9.23% in men and 6.16% in women
throughout the population, indicating that it is no more a
condition that just affects males[25]. Women may be more
sensitive to the effects of cigarette smoke due to the
higher prevalence of COPD in women, although smoking
less than males [26]. Kojima et al., unlike our study, it was
discovered that the age group (25-49) has the highest
prevalence of COPD in Japan. According to our study most
affected age group was (60-69) [27]. Contrarily, a large
number of other studies find that the prevalence of COPD
increased dramatically with ageing, from 1.9% in the 40-49
year age group to 28.6% in the group of those over 70 years
[28]. While some studies suggest that adults over 60 have a
two- to three-fold greater frequency of COPD than do
people in younger age groups [29]. The results of the
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current study were similar to the results of Moreira et al.,
which states that patients with wood smoke-related COPD
had lung abnormalities shown on HRCT scans that were
much more severe than those inthe control group, who had
no history of exposure to wood smoke. Another finding that
was similar to our study was that the COPD group had
considerably more parenchymal bands, thickened
bronchial walls, bronchiectasis, mosaic perfusion
patterns,andlaminaratelectasisthandidthe controlgroup
[30].

CONCLUSIONS

COPD can be developed in any age group and common in
males but worsens in cigarette or tobacco smokers. The
condition progresses, thickening the bronchial wall
causing emphysema. There were 20% nodules, 19%
bronchiectasis cases, 15% apical fibrosis cases, and 10% of
COPD cases had a tree-on-bud pattern. High Resolution
Computed Tomography (HRCT) play important role in the
diagnosis of chronic obstructive pulmonary disease. HRCT
is golden modalities in lung interstitial disease, such as
tuberculosis, bronchitis, pneumonia, and chronic
obstructive pulmonary disease. With attention to reduce
dosewithconcernto ALARA principle.
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SARS-CoV-2 was first identified in Wuhan, China in December 2019 and has rapidly devastated
worldwide. The lack of approved therapeutic drugs has intensified the global situation, so
researchersare seeking potential treatmentsusingregulardrugagentsand traditional herbs as
well. Objectives: To identify new therapeutic agents from Nigella sativa against spike protein
(PDB ID: 7BZ5) of SARS-CoV-2. Methods: The 46 compounds from N. sativa were docked with
spike protein using Molecular Operating Environment (MOE) software and compared with
commercially available anti-viral drugs e.g., Arbidol, Favipiravir, Remdesivir, Nelfinavir,
Chloroquine, Hydroxychloroquine. The Molecular Dynamic Simulation (MDS) analysis was also
applied to determine ligand-protein complex stability. Furthermore, the pharmacological
properties of compounds were also analyzed using AdmetSAR and SwissADME. Results: Out of
its total 46 ligands, 8 compounds i.e., Methyl stearate, Eicosadienoic acid, Oleic acid, Stearic
acid, Linoleic acid, Myristoleic acid, Palmitic acid, and Farnesol were selected for further
analysis based on their minimum binding energy ranges from -7.45 to -7.07 kcal/mol. The
docking scores of N. sativa phytocompounds were similar to drugs taken as control. Moreover,
post simulation analysis of Methyl stearate complex predicted the most stable conformer.
Conclusions: Further, in-vivo experiments are suggested to validate the medicinal use of Methyl
stearate as potential inhibitors against spike protein of SARS-CoV-2.

INTRODUCTION

COVID-19 pandemic is caused by the novel coronavirus
SARS-CoV-2, which is a member of the Coronaviridae
family in the Nidovirales order [1]. The virus was first
identified in Wuhan, Chinain late 2019 and has since spread
globally, leading to widespread illness and death [2].
Coronaviruses are responsible for a range of diseases,
including respiratory, digestive, enteric, and neurological
disorders[3]. The highly transmissible nature of the virus
hasresultedinits spreadto 216 countries worldwide[4]. As
of the latest reported figures, there have been 759,408,703
confirmed cases of COVID-19 and 6,866,434 deaths

attributed to the virus on a global scale according to WHO.
The name coronavirus was derived from the crown-like
appearance of spike protein on the surface of viral
envelope [5]. The genome contains positive sense single-
stranded RNA of 26-32 kilobases in length with the size
ranges from 65-125 nanometers in diameter [6, 7]. Spike
protein of SARS-CoV-2 facilitates the entry in host cell by
interacting its glutamine residue at 394 positions in RBD
domain with the lysine 31 residue on the human ACE2
receptor[8]. Spike proteinis type Ttransmembrane fusion
protein and is highly glycosylated [9, 10]. S1(N-terminal)
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subunit of Spike protein makes circular head of S protein,
and second functional subunit is S2 (C-terminal) subunit
that shapes the end of the protein and is embedded in viral
envelope [11]. In viral-host cell interaction primarily S1
subunit identify and attach to the receptor present on the
host cell and then S2 subunit, a highly well-conserved part
assist in virus attachment to the host cellular membrane
[12]. Due to the severity of this critical situation and the
absence of a specific treatment, the scientific community
and researchers are trying to find potential therapeutic
agents that could be more effective in curing COVID-19. In
this effort, scientists are also reviewing a large number of
herbal plant species to identify active drug compounds
[13]. The identification and efficacy of medicinal
components in these plants could pave the way for
combating COVID-19. The medicinal properties of N. sativa,
a widely known herb, has potential in treating COVID-19
[14]. In the present study, in-silico method was used to
screen N. sativa to identify its potential therapeutic
compounds that can inhibit the SARS-CoV-2 infectious
cycle. The identified compounds were then compared with
clinically proposed drugs for COVID-19, including Arbidol,
Favipiravir, Remdesivir, Nelfinavir, Chloroquine, and
Hydroxychloroquine [15]. The study was performed using
molecular docking and dynamic simulation. MOE is a drug
discovery software that involves visualization, modelling,
simulations, and methodology development. The
physicochemical and drug likeness properties of the
ligands were determined using various tools, including
SwissADME, AdmetSAR, and Pfizer'srule of five.

METHODS

Dataset preparation

The two datasets of compounds from N. sativa having
antiviral properties and commercially available assisting
drug against COVID-19 taken as control was prepared. The
viral spike protein against which the in-silico therapy has to
propose was selected based on its primary role in onset of
viralattachment and infection. The library was prepared by
retrieving structures from PubChem and PDB (ID: 7BZ5)
and perform preparatory changes to make ligand/protein
suitable for docking analysis. The missing hydrogen bonds,
charges were adjusted along with removal of repeated
chains, heteroatoms, water molecules and already
attached ligands. The energy minimization of ligands and
protein were done by universal force field (UFF) with
conjugate gradient algorithm of 500 iteration and Chimera
using AMBER forcefield (AMBER ff14SB) respectively. The
chemical compounds of N. sativa are given in
Supplementary Table S1, while properties of protein are
givenintablel.

Table 1: Crystallographic Properties of Spike Protein of SARS-
CoV-2
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Virtual library screening of N. sativa against SARS-CoV-2
spike protein

The selected datasets were virtually screened for
minimum binding energy with viral protein by docking with
MOE. The ligands are allowed to interact with protein by
creating a grid box with dimension of 20x20x20 A around
the active site of protein. The active site of spike protein
was retrieved from previously published literature. MOE
compute binding energy by calculating difference between
the sum of energy in free state of ligand and protein and
sum of energy in protein-ligand complex using Merck
Molecular Force Field (MMFF). The binding energy (AG) of
protein-ligand interactions was calculated using following
empirical equation[168]. AG=(V"™", ...~ V' ™ srsouna) * (V T oong= V'
P ovonng) F (Vs = VI oa » AS...) Where P refers to the
protein, L refers to the ligand, V'*,,,, energy in bounded
state of ligand, V", ,....energy inunbounded state of ligand,
V™' «energy in bounded state of protein, V¥ ,.,..energyin
unbounded state of protein, V", .,energy in bounded state
of proteinand ligand, V" ,,...energy in unbounded state of
protein and ligand, AS_,,, denotes the loss of
conformational entropy upon binding.

Calculation of properties using ADMET analysis
AdmetSAR and Swiss ADME were used to analyzed drug-
likeness of selected N. sativa compounds by computing
pharmacokineticand pharmacological properties.
Molecular dynamic simulations of the top-scoring ligand-
protein complex

The Nanoscale Molecular Dynamics (NAMD) was used to
perform molecular dynamic (MD) simulation to examine
protein stability, conformational changes of ligand-protein
complex, kinetics and free binding energy changes by
allowing tointeractinvirtual environment similar to in-vivo
condition. Ligands that were scrutinized through docking
and drug likeliness analysis were selected for further MD
simulation. The protein-ligand complex was prepared in
same orientation with maximum score. The topologies of
ligand and protein were made by Visual Molecular Dynamics
(VMD) to define bonds/angles, number of molecules and
atom types. The simulation inputs of ligand and protein
were built from CHARMM-GUI web server with CHARMM36
forcefield and protein structure format generator of VMD
respectively. Solvation box was made around a complex to
provide medium and energy minimization was performed
using conjugate gradient method. The periodic boundary
conditions were adjusted with 310K temperature and Tatm

conf
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pressure for simulation procedure. The MD simulation was
executed for Ins(500000 steps)using NAMD software after
adjusting all parameters. Afterwards, the results were
analyzed by plotting histogram of RMSD, hydrogen bond
and heat map.

RESULTS

Molecular docking scores with clinical drugs

Clinical drugs used against COVID-19 were docked with
spike protein and taken their results as control to compare
withthe compounds of N. sativa. Remedsivir, Nelfinavirand
Chloroquine gave the lowest binding scores of -7.9,-7.2 and
-7.2 Kcal/mol respectively. The docking scores of clinical
drugsarelistedintable 2.

Table 2: Docking scores of commercially available drugs against
spike protein

Ligands Docking Score (Kcal/mol)

Arbidol -7.2468
Favipiravir -4.3916
Remdesivir -7.9584
Nelfinavir -7.2471
Chloroquine -6.4304

Hydroxychloroquine -7.0793

Dockingscores of N. sativacompounds

Molecular docking was performed between Spike Protein
(ID: 7BZ5) of SARS-CoV-2 and Forty-six compounds of N.
sativa separately for estimation of possible interactions
between ligand and protein. The more negative binding
energy indicates a stronger binding interaction. The
binding energies of N. sativa compounds are given in
Supplementary Table S2 while compounds with highest
docking scores are listed in Table 3 with Methyl stearate

binding energy of -7.4Kcal/mol.
Table 3: The best docked compounds of N sativa with spike
protein

Ligands Docking Score (Kcal/mol)

Methyl stearate -7.4506
Eicosadienoic acid -7.4234
Oleic acid -7.1822
Stearic acid -7.0729
Linoleic acid -6.9182
Myristoleic acid -6.4648
Palmitic acid -6.3564
Farnesol -6.1679

2D/3D interactions of best docked complexes having
lowest binding energies are shown in Figure 1. It displays
the spatial orientation of ligand in the binding pocket of
proteinwithinteractiontoitssurroundingaminoacids.
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N sativa and spike

Figure 1: 2D/3D interaction between ligands of
protein.

a) 2D-interaction of complexes i) Methyl stearate with
amino acid SER129 as hydrogen acceptor, distance/energy
of 2.95A/-1.3kcal/mol ii) Eicosadienoic acid with
electrostatics interaction iii) Oleic acid with amino acid
ASP123 as hydrogen donor, distance/energy of 2.81A/-
5.2kcal/mol iv) Stearic acid with amino acid SER209 as
hydrogen acceptor, distance/energy of 3.11A/-2.0kcal/mol
v) Linoleic acid with amino acid ASP123 as hydrogen
acceptor, distance/energy of 2.93A/-4.2kcal/mol vi)
Myristoleicacid withaminoacid PRO125as hydrogendonor,
distance/energy of 2.83A/-3.8kcal/mol vii) Palmitic acid
with amino acid VAL116/ILE118 as hydrogen
donor/acceptor, distance 3.35A/3.18A and energy -0.8/-
1.7kcal/mol viii) Farnesol with amino acid GLU124/LYS211as
hydrogen donor/acceptor, distance 3.13A/3.09A and
energy -1.3/-4.4kcal/mol b) 3D-interaction of complexes i)
Methyl stearate ii) Eicosadienoic acid iii) Oleic acid iv)
Stearic acid v) Linoleic acid vi) Myristoleic acid vii) Palmitic
acidviii)Farnesol

Druglikeliness analysis

Compounds with highest scores were further analyzed for
pharmacological properties by using AdmetSAR and Swiss
ADME. This analysis predicted that all compounds follow
Lipinski rule of five with only one violation which is
acceptable for drug likeliness. The properties of blood-
brain permeability and percentage of oral absorption in
humans were calculated and found to be within the
acceptablelimitsrequired forhumanusage(Table. 4).
Table 4: Lipinski's physiochemical guidelines for N. sativa
compounds

Ligands r:\?i;f?:;\llt: d Don-or Accll-ptor Logp Log$S .Ii';sz;'\ FoII?,\iA;ILaiE?nsski's/
Methyl stearate 298.51 0 2 6.42 |-3.399 | 26.30 Yes/1
Eicosadienoic acid 308.51 1 1 6.66 | -4.04 | 37.30 Yes/1
Oleic acid 282.47 1 1 6.11 |-4.04 | 37.30 Yes/1
Stearic acid 284.48 1 1 6.33 |-3.602| 37.30 Yes/1
Linoleic acid 280.45 1 1 5.88 | -4.04 | 37.30 Yes/1
Myristoleic acid 226.36 1 1 4.55 |-3.791| 37.30 Yes/0
Palmitic acid 256.43 1 1 5.55 |-3.502| 37.30 Yes/1
Farnesol 222.37 1 1 4.40 |-2.472 | 20.23 Yes/0
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Molecular dynamic simulation analysis

Methyl stearate that gave the best docking score and have
pharmacological properties was selected for MD
simulationtoinvestigateitstime-dependentbindingability
and conformational stability in spike protein binding
pocket. Although molecular docking determines the three-
dimensional orientation of ligand within the receptor
pocket with minimum energy further conformational
stability is necessary to assess the inhibitory strength of
compounds against spike protein. Histogram of root mean
square deviation(RMSD), hydrogen bonds and heat map are
plottedtoanalyze theresults.

RMSD analysis

Root mean square deviation (RMSD) was calculated to
determine the average distance betweenatomgroups. The
RMSD plot indicated that the Methyl stearate-spike protein
complex remained stable for almost whole time of
molecular dynamic simulation with high stability shown at
1.5 A from 60 to 125 frames. Afterwards, the RMSD value
slightlyincreasedto1.7 A from125to 200 frames(Figure 2).

Figure 2: The RMSD graph of Methyl stearate complex with spike
protein

Analysis of hydrogen bonds

The stability of complexes was investigated by hydrogen
bond analysis as formation of strong hydrogen bond
reducesthe gap betweenresiduesand thereforeincreases
the stability of complex. Hydrogen bond analysis showed
that the major bond is formed between SegHP1-GLY44
(donor)and SegLIG-LIGT(acceptor)with an occupancy rate
of 26.74%. The H-bond graphs of Methyl stearate is shown
inFigure 3.

Figure 3: The histogram of H-bond analysis of Methyl stearate
complexwith spike protein

Complex analysis using heat maps

Heat map plots display how a specific characteristic, such
as potential energy, temperature, pressure, or density, of a

Copyright ® 2023. PBMJ, Publish
21 By This work is licensed under a Creative
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simulated system is spread out over time. The heat
signature of Methyl stearate-spike protein complex
showed quite stabilityand giveninFigure 4.

Figure 4: The heatmap graph of Methyl stearate complex with
spike protein

DISCUSSION

The global health crisis caused by the COVID-19 pandemic
had drastic effects on individuals around the world and is
widely recognized as a major threat to public health.
Despite the absence of an approved drug, efforts are
underway in various areas of medicine, such as allopathic
and homeopathicto findasolution of the problem. The high
mutation rate of the RNA genome is a significant obstacle
indrug discovery, asit canlead toreduced effectiveness of
drugs[17]. This is a major limitation that researchers must
overcome in order to develop more effective treatments
for diseases caused by RNA viruses such as COVID-19. The
study aimed to evaluate the potential of therapeutic drug
agents derived from bioactive compounds of Nigella sativa
using molecular docking and dynamic simulation
techniquesagainstthe spike protein of SARS-CoV-2, which
is considered a potential target for drug development and
effective treatments for COVID-19. The structures of total
46 N. sativa compounds were identified and retrieved from
literature and databases respectively. Their binding
energies with the target protein were calculated through
docking using MOE. The stability and drug likeliness of
ligands which presented lowest binding energies with viral
protein was further evaluated through MDS and ADMET
analysis. The in-silico analysis predicted Methyl stearate as
the potential inhibitor. Similar studies by Saif et al., have
been reported in the past in predicting the potential
inhibitor of this virus. Recent studies predicted the
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promising inhibitor against main protease and spike
protein from the compounds of Olea europaea, Curcuma
longa and Carica papaya respectively [18, 19]. The present
study was limited to computational analysis, as molecular
dynamics simulations require significant computational
power for extended periods of time. Therefore, more
accurate assessments of the stability of these complexes
over longer time frames would require higher
computational system[20].

CONCLUSIONS

Current computer-aided drug designing (CADD)
investigated Methyl stearate from N. sativa compounds as
potentialinhibitor of SARS-CoV-2 by demonstrating lowest
binding energy and forming stable complex with viral spike
protein. Further wet-experimental research is needed to
validate its inhibitory effect on SARS-CoV-2 before clinical
trials.
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Sedentary activity has beenrelated to poor physical health outcomesinbothadults and youthin
previous studies. While there is growing evidence of a correlation between sedentary behavior
and mental health outcomes, little is known about the risk of hyperventilation syndrome.
Objective: To find out the prevalence of hyperventilation syndrome due to sedentary lifestyle
among students of Karachi quarantined amidst COVID outbreak. Methods: A cross sectional
online survey based questionnaire which included IPAQ (International physical activity
questionnaire) to access sedentary behavior and Nijmegen questionnaire to rule out
hyperventilation syndrome was used to collect data from 214 students from Karachi, Pakistan.
Results: Out of the total 214 subjects, 128(59.5%) developed a sedentary behavior and 86(40%)
were found non sedentary. These 128(59.5%) students were further assessed for
hyperventilation out of which 114(53%) were found to be positive. Conclusions: The study
concluded that 53% students of Karachi with sedentary lifestyle developed hyperventilation
syndrome amidst COVID outbreak.

INTRODUCTION

Corona Virus is the novel and much stronger form of the
virus SARS (severe acute respiratory syndrome) which
occurred as a major outbreak in Hong Kong in March 2003
and is considered as the first global epidemic of the
twenty-first century [1]. According to World Health
Organization (WHO) more than 20 million people from over
200 countries across the world have been affected by this
pandemic, resulting in over 730,000 deaths[2]. As aresult,
governments worldwide have made extraordinary
attempts to control the disease, by ensuring methods for
social distancing among general population and
prescribing quarantine and isolation for people who have

been tested positive for COVID-19[2]. As the educational
institutes have crowded environments, many countries
have instructed to shift the traditional classroom
education to online classes to keep the students safe at
home yet not wasting their time either as it is not known
when the pandemic would end. In 2019, Online educationin
many countries became compulsory as there was no
choice left for the institutes due to the spread of Corona
Virus. Although these steps are highly appreciable and vital
for reducing the spread of COVID-19, they contributed to
unhealthy habits, such as a sedentary lifestyle [2].
Sedentary lifestyle or sedentary behavior is described as
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any non-sleep activity using minimum energy expenditure
resulting in low energy expenditure comparable to the
amount of resting [approximately 1.0 to 1.5 metabolic
equivalent (METS)][3, 4]. This involves activities such as
sitting foravariety of reasons(e.g. work, travel), and screen
based activities such as computer use, video gaming and
watching television for longer period of times [3]. A
sedentary lifestyle, including physical inactivity and
extended sedentary behavior, has previously been
described as problematic under normal circumstances
with one third of population physical inactive and 41.5%
spending four or more hours a day sitting worldwide [2].
Sedentary lifestyle can lead to mental health problems
such as anxiety [5].Globally it is estimated that the
prevalence of anxiety disorders is 7.3 and is commonly
foundinindividuals of around 15-34 years of age. It was also
found to be more prevalent in woman than in men [6].
Moreover, an overall negative effect on physical activity
intensity was however observed during the pandemic [2,
7]. Sedentary behavior has also been linked to a range of
negative health outcomes in a variety of young population
in previous studies such as sleep problems,
musculoskeletal pain, depression, poor psychological well-
being, depression, bipolar disorder and schizophrenia
including hyperventilation syndrome (HVS) [8-10]. HVS
involves breathing too deeply or too rapidly and it might
include paininthe chest, breathlessnessifitisignored and
left untreated [10]. The symptoms might also include
paresthesia, tightness in the chest and dizziness [11]. In
other words, it also means breathing in surplus of
metabolic requirements [12, 13]. This is demonstrated by
an abnormal and disorganized breathing pattern identified
as Tachypnoea [12]. The Nijmegen questionnaire put
forward in 1980's is widely used today to diagnose
hyperventilation syndrome. This is a 16- item screening
technique to identify people who could benefit from
breathing retraining. Panic, anxiety attack, anxiety
condition, dysfunctional breathing and breathing pattern
disorder are alternate words or terminologies used in
literature [12]. However, there is insufficient evidence on
the relation between sedentary lifestyle and HVS. This
study aims to analyze relationship between sedentary
lifestyle and Hyperventilation syndrome among students of
Karachiquarantined during COVID-19 outbreak.

METHODS

A cross sectional survey based online research was
conducted overa period of 4 months from September 2020
to December 2020, the study was conducted on males and
females between the age of 15 to 26 living in Karachi,
sample size was calculated using slovin formula and
sample of 214 was selected from based of non-probability
convenient sampling. The participation was entirely

Copyright © 2023. PBMJ, Published by Crosslinks International Publishers
25 [ This work is licensed under a Creative Commons Attribution 4.0 International License.

DOI: https://doi.org/10.54393/pbmj.v6i3.856

voluntary and based on following inclusion criteria; who
have signed consent form and are currently enrolled as
regular students in degree program or higher secondary
education. Any young adult suffering from any kind of
respiratory condition, psychiatric disease or any other
medical condition were excluded from the study
Participants having medical condition like asthma, chronic
obstructive pulmonary disease, pulmonary edema, were
excluded from study as these diseases cause
hyperventilation. Also, participants taking medication that
may induce hyperventilation were excluded from the study.
A survey was designed to complete in 4-5 minutes which
included 3 sections. Section A was about demographic
details which contained six questions on name, gender,
age, city, email address and last question phrased "How
much time did you overall spend sitting each day in the past
7days”with options a.lessthan 4 hours, b. 4-8 hours, c. 8-11
hours, d. more than 11 hours. Section B and C contained
measurement toolsi.e. IPAQ(International physical activity
questionnaire) to access sedentary behavior of an
individual and hyperventilation syndrome was analyzed
using Nijmegen Questionnaire in the last section. The IPAQ
consists of 11 questions representing domain activities
over the previous 7 days while Nijmegen Questionnaire was
based on 16 symptoms. The form was circulated online
through several online platforms and the data were
collected through non-probability convenient based
sampling. Students of both genders between 15-25 years of
age who were living a sedentary lifestyle in Karachi during
lockdownin COVID-19wereincludedin this study. Nijmegen
questionnaire containing 16 symptoms is a standardized
self-administered reported outcome measure which is
widely used for ruling out hyperventilation syndrome. It can
be rated on a five-point ordinal scale (0=NEVER, 1=RARE,
2=SOMETIMES, 3=0FTEN, 4=VERY OFTEN) according to
the frequency of occurrence. If the score is 24 out of 64,
HVS will be considered positive [14]. IPAQ is an
internationally standardized self-report questionnaire that
is used as a measuring tool for individuals between 15-69
years of age to measure and estimate the physical activity
and sedentary behavior[15, 16]. We categorized sedentary
behaviorin 2 categories. A score of less than 15 was named
non-sedentary and a score of 16-30 was considered
positive for sedentary behavior. Collected data were
analyzed using SPSS version 22.0 statistical software. The
demographic profile of the participants is presented in
form of frequency and percentage. The results were
displayedinthe formof crosstabulation, graphsandtables.
Chi- square test was applied to assess the association of
age and gender with sedentary lifestyle and
hyperventilation syndrome. Correlation between
sedentary lifestyle and hyperventilation syndrome was also
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observedusing Spearman's correlation coefficient test.
RESULTS

There was a total of 214 participants among which 27(13%)
were malesand187(87.0%)were females(Figure1).

Male to Female Ratio
Female

Male [ |

Figure 1: Representing Male to Female ratio

Figure 2 shows age range of participants. 86 participants
were from age 23-24, 29 were of age 15-16, 29 were of age
25-26, 24 were of age 19-20and 21-22 and 22 were of age 17-
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Figure 2: Distribution of ages by graphical representation
90.9% of students enrolled were from Karachi who were
includedin thisresearch study and 9.1% were from another
city that were excluded. Frequency (N)and percentage (%)
of both sedentary lifestyle and hyperventilation syndrome
was assessed (Table 1). 59.5% of our population was found
sedentary out of which 53% had hyperventilation
syndrome.
Table 1: Distribution of responses of the questionnaire

Notatall L€SSthan 45 yoir 3.4 Hour Mz’ﬁgﬂf“

Questions Thour
N(%) N(%) N (%) N (%) N(%)
Watching TV 31(14.4) | 33(15.3) | 67(31.2) | 49(22.8) | 34(15.8)

Watching Videos/DVDS | 24(11.2) | 37(17.2) | 67(31.2) | 52(24.2) | 34(15.8)
Computer for fun 49(22.8) | 39(18.1) | 84(39.1) | 27(12.6) | 15(17.0)
Computer for homework | 39(18.1) | 51(23.7) | 89(41.4) | 26(12.1) 9(4.2)
Doing Homework 56(26.0) | 54(25.1) | 76(35.3) | 18(84) 10(4.7)
Reading for fun 48(22.3) | 89(41.4) | 56(26.0) | 14(6.5) 7(3.3)
Being tutored 86(40.0) | 49(22.8) | 47(21.9) | 23(10.7) 9(4.2)

Travel 48(22.3) | 99(46.0) | 52(24.2) | 11(5.1) 4(1.9)
Crafts & Hobbies 61(28.4) | 65(30.2) | 55(25.6) | 26(12.1) | 7(3.3)
Sitting around 19(8.8) | 32(14.9) | 63(24.7) | 48(22.3) | 62(28.8)
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Practice musical
instrument

Part B: Nigmegan Questionnaire for Hyperventilation Syndrome

110(51.2) |66(30.7) | 31(14.4) | 6(2.8) 1(5)

Less than More than
Questions Not at all Thour 1-2 Hour 3-4 Hour ™% hour

N(%) N(%) N(%)  N(%) N(%)
66(30.7) | 53(24.7) [ 43(20.0)[19(8.8) | 0(Q)

Chest Pain

Felling Tense 18(8.4) | 43(20.0) [85(39.5) |28(13.0) | 7(3.3)
Blurred Vision 60(27.9) | 27(12.6) |70(32.6) [ 21(9.8) | 3(1.4)
Dizzy Spells 50(23.3) | 60(27.9) | 55(25.6) | 12(5.6) | 4(1.9)
Feeling Confused 30(14.0) | 52(24.2) | 76(35.3) | 17(7.9) 6(2.8)
Faster Or Deeper Breathing |49(22.8) | 56(26.0) | 59(27.4) | 15(7.0) 2(9)

Shortness Of Breath 68(31.6) | 43(20.0) | 53(24.7) | 14(6.5) | 3(1.4)

Tight Feeling in Chest 72(33.5) | 61(28.4) | 42(19.5) |5(2.3) | 1(5)

Bloated Feeling in Stomach | 45(20.9) | 55(25.6) |51(23.7) [22(10.2)| 8(3.7)
Tingling Fingers 66(30.7) | 58(27.0) |37(17.2) |14(6.5) | 6(2.8)
Unable To Breathe Deeply  |64(29.8) | 52(24.2) | 50(23.3) | 7(3.3) 8(3.7)

Stiff Fingers or Arms 68(31.6) | 47(21.9) | 43(20.0)|8(3.7) 15(70)
Tight Feeling Around Mouth | 83(38.6) | 45(20.9) | 37(17.2) [5(23) 1(51)

Cold Hands or Feet 36(16.7) |57(26.5) | 67(31.2) |9(4.2) 12(5.6)
Palpitation ( pounding heart) | 54(25.1) | 46(21.4) |44(20.5) [ 23(10.7) | 14(6.5)
Feeling Of Anxiety 32(14.9) | 43(20.0) |53(24.7) [37(17.2) | 16(7.4)

Results of the study show a majority number of students
spent more time sitting during lockdown with 33(15%)
sitting for less than 4 hours a day, 75(35%) for 4-8 hours, 85
(40%) for 8-11 hours and 21(10%) spent more than 11 hours
sittingeach day(Figure 3).
Time spent sitting during Lockdown
less than 4 hours [  4-8 hours
Il 8-Mhours more than 11 hours

Figure 3: Graphical representation of time spent sitting during
lockdown

Table 2 shows prevalence of hyperventilation syndrome in
participants. 62 (28.2%) were negative while 114 (53.0%)
were positive.

Table 2: Prevalence of hyperventilation syndrome

Hyperventilation syndrome (HVS) Frequency (%)
Negative 62(28.2)
Positive 114(53.0)
Total 176(81.9)

Figure 4 shows prevalence of Hyperventilation Syndrome
(HVS)ingraphicalmanner.
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Figure 4&4: Graphical representation of prevalence of

Frequency (N)
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hyperventilation syndrome

Chi- square test was applied to assess the association of
age and gender with sedentary lifestyle and
hyperventilation syndrome. A p-value of < 0.05 was
considered statistically significant(Table 3).

Table 3: Chi-Square Test

IPAQ
( International Physical
Activity Questionnaire)

NIJMEGAN Questionnaire

Non

sedentary Sedentary Total

A - p-
Negative Positive Total e

p-
value
Gender

Male 18 9 27 13 61 27
Female 68 19 187 0.008 49 08 187 0.003
s
15-16 15 14 29 5 14 29
17-18 7 15 22 7 n 22
19-20 9 15 24 7 15 24
21-22 n 13 24 | 0.704 8 9 24 10.226
23-24 32 54 86 25 49 86
25-26 12 17 29 10 16 29
Total 86 128 214 62 N4 214

p-value <0.05takenas statistically significant
Correlation between sedentary lifestyle and
hyperventilation syndrome was also observed. A strong
correlation was found between sedentary lifestyle and risk
of hyperventilation syndrome. Spearman's correlation
coefficient test was used where 'rho'was 0.765 indicating a
positive linear relationship between both variables. A p-
value of < 0.01 was taken as statistically significant (Table
4).

Table 4: Correlation between sedentary lifestyle and
hyperventilation syndrome

Hyperventilation Sedentary Lifestyle
syndrome (HVS) (S)
(HVS) Spearman'’s rho 1 0.765**
Sig(2-tailed) - 0.000
N 214 214
(S)Spearman's rho 0.765** 1
Sig (2-tailed) 0.000 -
N 214 214

**Correlationis significantat the 0.01level(2-tailed)
DISCUSSION

According to the results of this study 128(59.5%) students
including male and female developed a sedentary lifestyle
during lockdown and 86(40%) remained non-sedentary.
This was assessed using IPAQ (International Physical
Activity Questionnaire) which is a standardized measuring
toolusedto measure and estimate the physical activity and
sedentary behavior [15, 16]. 128 students who were found
living a sedentary lifestyle were further assessed for the
risk of hyperventilation syndrome due to sedentary
behavior. It was found that out of 128 students 114(53%)
showed symptoms of positive hyperventilation syndrome
while results of 62 (28.2%) came negative for
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hyperventilation syndrome (as shown in table 2). According
to the results of this research study students spent more
time sitting than doing physical activities. This finding was
hypothesized by some studies during beginning of COVID
pandemic. A study by Margaritis | hypothesized that during
pandemic overall physical activity will decrease and
sedentary behavior increase causing exposure risk factors
known for its relation to insufficient physical activity [17].
The results are similar to finding of other studies, A study
conducted by Romero-Blanco C et al., to evaluate students'
physical activity and sedentary behavior before and during
the coronavirus lockdown. Using the International Physical
Activity Questionnaire-Short Form (IPAQ-SF) showed
increase in both weekly physical activity and sitting time
During lockdown. However, group analysis indicated
difference in relation to gender, year of study, BMI, alcohol
consumption, tobacco use, symptoms of anxiety/
depression, Mediterranean diet, living situation and stage
of change [18]. The initial hypothesis was partially verified
in this research i.e. the amount of time spent sitting and
sedentary behavior of students have increased during
lockdown as sedentary behavior patternsare influenced by
the environment in which a person lives. However, as our
dataweren't distributed in both genders equally, we cannot
claim if female students had a more sedentary behavior
than male students during COVID-19 lockdown or vice
versa. Further research is needed to study this relation
[19]. The current body of evidence on the relationship
between sedentary behavior and hyperventilation
syndrome is limited according to the literature review,
although studies are present associating sedentary
behavior with other medical conditionsincluding psychosis
[20], depression [21], physical activity [5, 17], stress and
anxiety[22]. Anxiety and panic attack are the termsusedin
the literature referring hyperventilation syndrome [12]. A
study conducted by Motiejunaite et al., to assess the
possible relationship between HVS and previous acute
COVID-19 infection through a large-scale cross-sectional
single center study using a systemic Nijmegen
questionnaire and a standardized lung function test by
dividing population according to HVS diagnosis, defined as
a Nijmegen score of > 23/64. The occurrence of previous
COVID-19 infection was compared according to the
Nijmegenscore afteradjustment for potential confounders
by multivariate logistic regression. The results of this
large-scale, cross-sectional study suggest an association
betweenHVSdiagnosisandahistory of COVID-19diseasein
patients who were not hospitalized [23]. In this study
association of sedentary behavior and hyperventilation
with age and gender was determined using Chi square test
(asshowninTable 3). Theresults show a strongrelationship
of gender with sedentary lifestyle and hyperventilation
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syndrome (p-value 0.003). Similar results are found in
literature as a study conducted by Taverne et al., where
post COVID patients were clinically evaluated for 3 months
also observed female predominance in idiopathic
hyperventilation syndrome [24]. No relation of age was
found with sedentary lifestyle and hyperventilation
syndrome.

CONCLUSIONS

Inconclusion, this study provides evidence that the COVID-
19 pandemic and resulting lockdown have led to a
significant increase in sedentary behavior among young
students in Karachi. The findings also suggest that
sedentary behavior is strongly associated with
hyperventilation syndrome, with over half of the students
who developed a sedentary lifestyle during lockdown
showing symptoms of the condition.

Conflicts of Interest
Theauthorsdeclarenoconflict of interest.

Source of Funding

The authors received no financial support for the research,
authorshipand/or publication of thisarticle.

REFERENCES

[11 LauAL, Chil, Cummins RA, Lee TM, Chou KL, Chung
LW. The SARS (severe acute respiratory syndrome)
pandemic in Hong Kong: Effects on the subjective
wellbeing of elderly and younger people. Aging and
Mental Health. 2008 Nov; 12(6): 746-60. doi:
10.1080/13607860802380607.

[2] Zheng C, Huang WY, Sheridan S, Sit CH, Chen XK,
Wong SH. COVID-19 pandemic brings a sedentary
lifestyle in young adults: a cross-sectional and
longitudinal study. International Journal of
Environmental Research and Public Health. 2020
Sep; 17(17): 6035. doi: 10.3390/ijerph17176035.

[3] TeychenneM, Costigan SA, Parker K. The association
between sedentary behaviour and risk of anxiety: a
systematic review. BMC Public Health. 2015 Dec; 15(1):
1-8.doi:10.1186/s12889-015-1843-x.

[4] PateRR, Stevens J, Webber LS, Dowda M, Murray DM,
Young DR, et al. Age-related change in physical
activity in adolescent girls. Journal of Adolescent
Health. 2009 Mar; 44(3): 275-82. doi: 10.1016/j.jado
health.2008.07.003.

[5] Lee E and Kim Y. Effect of university students'
sedentary behavior on stress, anxiety, and
depression. Perspectives in Psychiatric Care. 2019
Apr; 55(2): 164.doi: 10.1111/ppc.12296.

[6] Allen MS, Walter EE, Swann C. Sedentary behaviour
and risk of anxiety: a systematic review and meta-

PBMJ VOL. 6 Issue. 3 March 2023

(1]

[12]

[13]

[16]

DOI: https://doi.org/10.54393/pbmj.v6i3.856

analysis. Journal of Affective Disorders. 2019 Jan;
242:5-13.d0oi:10.1016/j.jad.2018.08.081.

Ammar A, Brach M, Trabelsi K, Chtourou H, Boukhris
0, Masmoudi L, et al. Effects of COVID-19 home
confinement on eating behaviour and physical
activity: results of the ECLB-COVID19 international
online survey. Nutrients. 2020 May; 12(6): 1583. doi:
10.3390/nu12061583.

Williams CY, Williams RW, Knight R, Hashmi S,
Donnelly N, Bance M. Hyperventilation Syndrome:
Investigating the Relationship Between Nijmegen
Questionnaire, Vestibular Function Tests, and Patient
Symptoms. Otology & Neurotology. 2020 Mar; 41(3):
e349-56.doi: 10.1097/MA0.0000000000002531.
Costigan SA, Barnett L, Plotnikoff RC, Lubans DR.
The health indicators associated with screen-based
sedentary behavior among adolescent girls: a
systematic review. Journal of Adolescent Health.
2013 Apr; 52(4): 382-92. doi: 10.1016/j.jado
health.2012.07.018.

Barker NJ, Jones M, O'Connell NE, Everard ML.
Breathing exercises for dysfunctional
breathing/hyperventilation syndrome in children.
Cochrane Database of Systematic Reviews. 2013
Dec; 2013(12): CDO1037. doi: 10.1002/14651858.CDO
10376.pub2.

Jones M, Harvey A, Marston L, O'Connell NE.
Breathing exercises for dysfunctional
breathing/hyperventilation syndrome in adults.
Cochrane Database of Systematic Reviews. 2013
May; 2013(5): CD0090. doi: 10.1002/14651858.
CD009041.pub2.

Wilson C. Hyperventilation syndrome: diagnosis and
reassurance. Journal of Pandemic Practice. 2018;
10(9): 370-5.doi: 10.12968/jpar.2018.10.9.370.
Folgering H. The pathophysiology of hyperventilation
syndrome. Monaldi archives for chest disease=
Archivio Monaldi per le Malattie Del Torace. 1999 Aug;
54(4): 365-72.

Li Ogilvie YM. Validity of the nijmegen questionnaire
forhyperventilation syndrome(Doctoral dissertation,
Auckland University of Technology). 2017. Available
at:https://openrepository.aut.ac.nz/items/383881a
0-38af-418d-9beb-a4f558ac3f92.

Cleland C, Ferguson S, Ellis G, Hunter RF. Validity of
the International Physical Activity Questionnaire
(IPAQ) for assessing moderate-to-vigorous physical
activityand sedentary behaviour of olderadultsinthe
United Kingdom. BMC Medical Research
Methodology. 2018 Dec; 18: 1-2. doi: 10.1186/s12874-
018-0642-3.

International Physical Activity Questionnaire.

Copyright © 2023. PBMJ, Published by Crosslinks International Publishers
[ This work is licensed under a Creative Commons Attribution 4.0 International License. 28




Nadeem A et al.,

(17]

(18]

[21]

29

Sedentary Lifestyle Associated Hyperventilation Syndrome

Guidelines for data processing and analysis of the
International Physical Activity Questionnaire (IPAQ)-
short and long forms. 2005. Available at:
https://www.researchgate.net/file.PostFileLoader.
html?id=5641f4c36143250eac8b45b7&assetKey=AS
%3A294237418606593 7%401447163075131

Margaritis |, Houdart S, EI Quadrhiri Y, Bigard X,
Vuillemin A, Duché P. How to deal with COVID-19
epidemic-related lockdown physical inactivity and
sedentary increase in youth? Adaptation of Anses'
benchmarks. Archives of Public Health. 2020 Dec; 78:
1-6.doi: 10.1186/s13690-020-00432-z.
Romero-Blanco C, Rodriguez-Almagro J, Onieva-
Zafra MD, Parra-Fernandez ML, Prado-Laguna MD,
Hernandez-Martinez A. Physical activity and
sedentary lifestyle in university students: changes
during confinement due to the COVID-19 pandemic.
International Journal of Environmental Research and
Public Health. 2020 Sep; 17(18): 6567. doi: 10.3390/
ijerph17186567.

Cheval B, Sivaramakrishnan H, Maltagliati S, Fessler
L, Forestier C, Sarrazin P, et al. Relationships
between changes in self-reported physical activity,
sedentary behaviour and health during the
coronavirus (COVID-19) pandemic in France and
Switzerland. Journal of Sports Sciences. 2021 Mar;
39(6): 699-704.doi: 10.1080/02640414.2020.1841396.
Stubbs B, Williams J, Gaughran F, Craig T. How
sedentary are people with psychosis? A systematic
review and meta-analysis. Schizophrenia Research.
2016 Mar; 171(1-3): 103-9. doi: 10.1016/j.schres.
2016.01.034.

Zhai L, Zhang Y, Zhang D. Sedentary behaviour and
the risk of depression: a meta-analysis. British
Journal of Sports Medicine. 2015 Jun; 49(11): 705-9.
doi: 10.1136/bjsports-2014-093613.

Peterson NE, Sirard JR, Kulbok PA, DeBoer MD,
Erickson JM. Sedentary behavior and physical
activity of young adult university students. Research
in Nursing & Health. 2018 Feb; 41(1): 30-8. doi:
10.1002/nur.21845.

Motiejunaite J, Balagny P, Arnoult F, Mangin L, Bancal
C, Vidal-Petiot E, et al. Hyperventilation as one of the
mechanisms of persistent dyspnoea in SARS-CoV-2
survivors. European Respiratory Journal. 2021 Aug;
58(2): 2101578.doi: 10.1183/13993003.01578-2021.
Taverne J, Salvator H, Leboulch C, Barizien N,
Ballester M, Imhaus E, et al. High incidence of
hyperventilation syndrome after COVID-19. Journal
of Thoracic Disease. 2021 Jun; 13(8): 3918. doi:
10.21037/jtd-20-2753.

DOI: https://doi.org/10.54393/pbmj.v6i3.856

Copyright@ZOZS.PBMJ, Published by Crosslinks International Publishers PBMJ VOL. 6 Issue. 3 March 2023
[ This work is licensed under a Creative Commons Attribution 4.0 International License.



Renal Toxicity Induced by CCl4 in Experimental Model

Baig MF and Khan MKA

DOI: https://doi.org/10.54393/pbmj.v6i3.897

Original Article

Renal Toxicity Induced by Carbon Tetrachloride in Experimental Model

and between authors

Mirza Fahad Baig', Muhammad Khalil Ahmad Khan"

'Department of Zoology, University of Okara, Renalla Khurd, Pakistan

ARTICLE INFO

ABSTRACT

Key Words:
CCl4, Renal Toxicity, Biochemical Parameters

How to Cite:

Baig, M. F., & Ahmad Khan, M. K. . (2023). Renal
Toxicity Induced by Carbon Tetrachloride in
Experimental Model: Renal Toxicity Induced by CCl4
in Experimental Model. Pakistan BioMedical Journal,
B(3). https://doi.org/10.54393/pbmj.v6i3.897

*Corresponding Author:

Muhammad Khalil Ahmad Khan

Department of Zoology, University of Okara, Renalla
Khurd, Pakistan

dr.khalil@uo.edu.pk

Received Date: 6" March, 2023

Carbon tetrachloride (CCl,) is largely used as a solvent in chemical industries. It is also well
known for hepatic and renal toxic actions. It imposes serious health threats. It is also one of the
major causes that is toxic for the vital organs like lungs, kidney, liver, brain, etc. Objective: To
check nephrotoxicity of Carbon Tetrachloride (CCl,) on Rat Kidneys. Methods: The experiment
was conducted at the animal house of the Department of Zoology, University of Okara. The
targeted animal was Albino Rat. Two groups were designed control and experimental groups.
Theratswere fed with 30% diluted CCl, to check the toxic effect onthe kidneysand normal saline
to the controlgroup for comparison. A trial for 12 days was conducted for this purpose. Sampling
or dissection was done after 12 days to determine serum Urea, Creatinine, and Electrolytes
Sodium (Na), and Potassium (K). Rats were dissected and the heart was punctured to take a
blood sample and to collect organs. Results: We observed the increased values of Urea,
Creatinine and Electrolytes, Sodium (Na), and Potassium (K) as compared to normal values,
which have proved the renal toxicity wasinduced by CCl, in Albino Rats. Allthe experimental data
were analyzed by using SPSS-19. The level of significance among the various treatments was
determined by LSD at a 0.05% level of probability. Conclusions: These findings underline the
substantial health risks that CCl, poses and emphasize the necessity of putting preventative
measuresand safety regulationsin place.
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INTRODUCTION

The molecular weight of carbon tetrachloride (CCl,), which
has four Cl atoms surrounding the carbon atom at its
center, is 153.8 g/mol [1]. It is a colorless, transparent,
volatile liquid. Free radicals generate lipid peroxidation and
are thought to be one of the main factorsin cell membrane
deterioration, which canresultinacuteandlong-termrenal
injury and a number of clinical conditions [2-5].
Furthermore, research on numerous proven case studies
demonstrated that CCl, causes renal disorders in people
[4]. According to earlier observations, CCl, produced
oxidative stressinthe kidney and lung as well as alterations
in the mixed-function oxidases and microsomal
cytochromes in the lungs of rats [6]. Human toxicity is
typically brought on accidently by ingestion, dermal
absorption via direct skin contact, or inhalation of its
vapors; it can also be intentionally consumed as a suicidal

agent. The liver, kidneys, and lungs are the primary organs
in which CCl, damages cells [7]. Tetrachloride has been
found to mostly harm the liver (swollen, painful liver,
alterations in enzyme levels, and jaundice) and kidneys
(nephritis, nephrosis, proteinuria) of humans during acute
inhalation and oral exposures to high levels of carbon.
There have also been reports of central nervous system
depression [8]. Even at relatively large dosages, renal
damage is rarely seen in animals exposed to carbon
tetrachloride. Although the cause of animals' lower
sensitivity to renal damage than humansis unknown, it may
be related to how differently CCl, is metabolized by their
kidneys. After 5 weeks of intermittent exposure to an
anesthetizing dosage of carbon tetrachloride, the content
of vitamin A in the kidneys doubled, and a 10% rise in wet
organ weight was noted [9]. However, the concurrently
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caused hepatotoxicity may have overshadowed this
vitamin A effect. Rats subjected to 50 ppm for 5-10.5
months and monkeys exposed to 200 ppm for 10.5 months
both showed a little renal edema. At an exposure level of
200 ppm, renal tubular degeneration became visible [10].
Through the production of free radicals, it has been noted
that carbon tetrachloride (CCl,) induces renal damage in
rats [11, 12] in addition to hepatic toxicity [13]. Another
study found that the protein content of renal tissues
significantly increased after treatment with CCl,. When
CCl,wasadministered, proteins suffered oxidative damage
and accumulated as a result of inadequate proteasomal
and lysosomal breakdown, leading to metabolic
inefficiency in the kidneys [14]. Similar to earlier
investigations, the treatment of rats with the same
substance reversed the shifts toward the control rats[12].
According to a histological analysis, CCl, treatment caused
lipid peroxidation of the lipid structuresintherenaltissues,
which led to subcellular damages. The CCl,-induced
vasoconstriction results in an ischemia local environment,
and SA has the effect of reducing the morphological
changes that CCl, causes. Similar histological alterations
were seen in renal CCl,-treated rats, and these alterations
resulted in a number of cellular impairments, including a
decline in membrane integrity. The fact that the severe
alterations were not seen in the groups given the same
treatment suggests that rats given CCI, plus Launaea
procumbens extracts had lost their protective effects. In
other research [11, 12], similar histological observations
were described. Free radicals generate lipid peroxidation
and are thought to be one of the main factors in cell
membrane deterioration, which can result in acute and
long-term renal injury and a number of clinical conditions
[3-5,15]. In addition, findings on several case studies with
documentation demonstrated that CCl, causes renal
problems in people [4]. Both the kidney's inner medullary
area and outer cortex have noticeable histological
alterations. Digera muricata extracts appeared to have
protective benefits in reducing the morphological
alterations caused by CCI, in the groups that were not
subjected to the severe modifications. Ogeturk et al.,
(2005) found similar histological abnormalities in the
kidneys of CCl,-treated rats; however, these changes
vanishedinrats treated with CCl, + caffeicacid phenyl ester
(CAPE) [3, 11]. In the kidneys of rats given CCI,, tubular
epithelial cell changes, such as vacuolization, atrophy, and
ultimately epithelial cell detachment, suggested tubular
necrosis. After prolonged exposure to CCl,, similar
histological changes were also discovered in other studies
[16]. The capacity of tubular absorption may have been
altered as aresult of these histological changes, leading to
the functional overload of nephrons and eventual renal
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dysfunction[5].
METHODS

Inthisinvestigation, adult male Albino Wistar rats weighing
180-200g were employed. The animals were bought from a
nearby market and housed at the zoo's animal house at the
University of Okara (Pakistan). Throughout the trial, they
were kept in cages with four or five rats each, at a
temperature of 25 3 °C, with 12-hour light/dark cycles and a
minimum relative humidity of 44%. Rat Chow (20% crude
proteins)and water were available at all times. Every dose
was administered in the morning (Table 1). The animals
were keptinthese facilities foratleast one week before the

experiment.

Table1: List of Groups, Doses, Daysand Amount of Doze
Groups Doses Days Amount
Group 1 Normal Saline 12 Days 1ml/kg
Group 2 30 % CCl4 12 Days 1ml/kg

Carbon Tetrachloride (CCl,) was used for this study. The
tested substance, carbon tetrachloride (CCl4), was bought
from a nearby market and stored in the zoology
department's lab at the University of Okarain Pakistan. The
chemical is diluted by 30%. distilled water was used to
produce the stock solutions. Freshly manufactured stock
solutions were used for all of the working solutions. The
other substances that were used were all of pro-analysis
quality and came from conventional commercial sources.
The number of rats were randomly assigned into two
groups, a control group (Co) having fifteen (15) rats and an
experimental group having the same number of rats as in
the control group with exposure of 30% CCI, mixed with
normal saline through oral gavage for 12 days. The
experimental rats were anesthetized by putting in a
desiccator exposed to chloroform and a small incision was
made to cut the abdominal wall with sharp scissors. Then
the muscular layer was cut on the sides to expose the
internal organs. 0.9% pyrogen-free sodium saline solution
was poured on the exposed organs of the animal to avoid
drying. The dissections were done in completely aseptic
conditions and tissues (heart, kidneys, liver, spleen &
intestine) were excised. Normal feed was given to rats for
24 before dissection. Rats were euthanized with
chloroform. Dissect the ratsand by cardiac puncture, blood
samples were collected in vacutainers by using 23 Gl
syringes. Kidneys were dissected out, washed with ice-
cold saline to remove debris. Organs were weighed and
store at -20 2C for tests. Centrifuge the blood samples at
10,000rpm for 15 minutes at 4 2C. The serum was separated
and store at -20 °C. Urea, creatinine, and electrolytes (Na
and K)in serum only write your parameters were estimated
by using standard AMP diagnostic kits (Stattogger Strasse
31b 8045 Graz, Austria). For the analysis of serum samples
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of rats, the diagnostic kits were used to estimate urea,
creatinine, and electrolytes levels in serum samples.
Creatinine was determined using the Bartels & Bohmer
(1971) technique [17]. The sample's creatinine combines
with picrates in an alkaline solution to create a colorful
complex at a wavelength of 500 nm. The amount of ureain
the sample was determined using the Tabacco et al., (1979)
method, which produced a colored complex that could be
quantified by spectrophotometry(LKB, Sweden)at 600 nm
[18]. Biochemical parameters measured were sodium(Na),
potassium (K) using standard kits (Eve's Inn Diagnostics,
Vadodara, India). Take blood in clot vile as a sample. Let it
clot put it on the incubator for 5 to 6 minutes. Let it clot
then centrifuge it 2,3 mintand then red blood cells came to
the bottom and serum float over the cells. Then take the
serum to test RTF (Urea, Creatinine, and BUN) and Serum
Electrolyte. Before performing any test, we have to give
washings to the machine to clean it. Apparatus that was
used during the serum sample tests are Micro - Lab 300,
Reagent Hemans or Diesis Reagent 1and Reagent 2, Yellow
and Blue Tip, Pipette 100ml and 1000ml Take Glass Tube,
before using the tip and glass tube clean it well with tissue
paper. Reagent land Reagent 2 were used 400mland 100ml
respectively by using the yellow tip. The total was 500ml. 5
ml serum was taken and after shaking it well, was read in
Micro-Lab 300 by setting it at Chapter Urea. After two or
three minutes, trial results appeared on the screen of
Micro-Lab. The sample was taken in Clot Vile. Incubated it
by incubator for 5 to 6 minutes to clot the blood then
centrifuge it for 2 to 3 minutes. After centrifugation,
plasma and blood cells were separated. Micro - Lab 300,
Reagent Hemans or Diesis Reagent 1and Reagent 2, yellow
and blue tips were used, Pipette 100 ml and 1000ml were
used. Take Glass Tube. Before using tips and glass tubes
cleaned it well with tissue paper. After taking the sample in
a clot vile, incubated it to clot the sample and then
centrifuged it. Sodium reagent was taken in the amount of
1000ml and a 1000ml pipette was used. Incubate it at 35°C
for 7 minutes. The sodium chapter was set at Micro-Lab
300. Samples were read through the machine and trial
results were appeared on the screen. Samples were taken
in clot vile. 500ml reagent was taken in the glass tube and
10-pl plasmawas used. Incubated for three minutesand the
potassium chapter was set at Micro-Lab 300. Results
appeared on the screen. The computer program SPSS - 19
conducted a one-way analysis of variance to evaluate the
treatment effects. LSD was used to calculate the
significance level for each of the treatments at a level of
probability of 0.05%.

RESULTS

Aswe know Carbon Tetrachloride(CCl,)is atoxic compound
and this toxic compound also exerts toxicity on the kidney.
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The analytical analysis showed that CCIl, exposure
alternates the normal physiology disturbing the normal
values of urea, creatinine, Na, and K in the blood of the
treated groups. Significant differences were observed in
the hematology parameters between the control and
treatment groups. We have found that those individuals
who were exposed to CCl4 Urea levels are increased in
them. Serum urea level was increased in treated groups
(44.60 + 1.68) in comparison to the control group by the
value of (22.60 + 0.95). Abnormally increased level of
Creatinine was observed in CCl4 administered rats by the
value of (1.386 + 0.094) in comparison to normal control by
the value of (0.88 + 0.03)indicating the increased toxicity in
rat's kidneys. An abnormally increased level of Sodium(Na)
was observed in CCl4 administered rats in treated groups
(139.20 +.685)in comparison to normal control by the value
of (136 + 0.392) indicating the increased toxicity in rat's
kidneys. An abnormally increased level of Potassium (K)
was observed in CCl4 administered rats (4.722 + 0.578) in
comparison to normal control by the value of (3.68 + 0.392)
indicating the increased toxicity in rat's kidneys (Table 2
andFigure1).

Table 2: Mean comparisonbetween healthy and diseased group

Healthy (n=15) Diseased (n=15) p-value
Total Urea 22.60+0.95 44.60+1.68 0.00
Creatinine 0.88+0.03 1.386 + 0.094 0.00
Na 136 + 0.392 139.20 +.685 0.00
K 3.68+0.392 4.722 +0.578 0.00
160
0 136 139.2
120
100
80
60
44.6
40
226
20
. 088 1386 568 4722
0 — — ——
urea Creatinine Na+ K+
W healthy ™ diseased

Figure 1: Mean comparison of the diseased urea, creatinine, Na',
and K'with healthy group

One sample t-test was applied to determine the confidence
interval of mean difference of Urea, Creatinine, Na,and Kas
showninTable 3.

Table 3: T-Test Analysis

N Mean = SD Std. Error Mean
Urea 15 44.60+6.50 1.67843
Creatinine 15 1.38+0.36 .09411
Na 15 139.20+2.65 .68452
K 15 4.72+0.22 .05778

Table 4 shows confidence interval of the mean difference
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of urea, creatinine, Na, and K. Upper and lower confidence
interval for urea was 41.00 and 48.19 respectively. Upper
and lower confidence interval for creatinine was 1.18 and
1.58 respectively. Upper and lower confidence interval for
Na was 137.73 and 140.66 respectively. Upper and lower
confidenceintervalforKwas 4.59and 4.84 respectively.
Table 4: Mean difference of urea, creatinine, Na,and K

Test Value=0

95% Confidence
Mean |nterval of the Difference

Sig.
t  df (2-tailed) Difference | jwer Upper

Total Urea| 26.572 |14| .000 44.60000 | 41.0001 48.1999
Creatinine| 14.728 |14| .000 1.38600 1.1842 1.5878
Na 203.353|14| .000 [139.20000| 137.7318 140.6682
K 81.727 |14] .000 4.72200 4.5981 4.8459

Descriptive statistics were done of the treatment group at
the significant variation of (p >0.05)to determine the mean
and standard deviation of urea, creatinine, Na, and K(Table
5).

Table5: Descriptive statistics of the urea, creatinine, Na,andK

N  Minimum Maximum Mean Std. Deviation

Urea 15 38.00 55.00 44.6000 6.50055
Creatinine| 15 .93 2.00 1.3860 364472
Na 15 136.00 143.00 139.2000 .65115

K 15 4.40 5.01 4.7220 .22371

The(-.578*) value shows the association between urea and
K, similarly the (.613*) indicates the correlation among the
NaandKions(Table6).

Table6: The correlationbetween the variables was determined by
Pearsonstatisticalanalysis, at the significance level of 0.05

Urea Creatinine Na K
Pearson Correlation 1 =21 -.492 |-.578*
Urea Sig. (2-tailed) - 449 .062 | .024
N 15 15 15 15
Pearson Correlation | -.211 1 -.338 | -.379
Creatinine| Sig.(2-tailed) 449 - 217 164
N 15 15 15 15
Pearson Correlation | -.492 -.338 1 .B13*
Na Sig. (2-tailed) .062 217 - .015
N 15 15 15 15
Pearson Correlation | -.578* -.379 .B13* 1
K Sig. (2-tailed) .024 164 .015 -
N 15 15 15 15

* Correlationis significant at the 0.05 level(2-tailed).
DISCUSSION

This study was conducted to assess the toxicity of carbon
tetrachloride (CCl,) on albino rat kidneys. 30% diluted CClI,
mixed withreqular saline was fed toratsasfood. The values
of urea, creatinine, and the electrolytes sodium (Na) and
potassium (K) were examined during this study. The
findings demonstrated that the parametersin CCl,-treated
rats were considerably greater than those in control rats.
When CCl, is consumed, the body's normal balance is
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disrupted, which results in kidney damage in albino rats.
Similar findings were noted by Ogeturk et al., Ozturk et al.,
Simerville and Bhattacharya and Lun, (2005)[3, 16, 19, 20].
Theylooked at high levels of ureaand creatinineinthe urine
as the key signs of renal damage brought on by CClI,
treatment. In their experiment, they discovered that the
serum creatinine level doesn't increase until at least half of
the kidney nephrons had been compromised or lost. Both
Adewole et al., and Bhadauria et al., noted comparable
outcomes. They claim that the CCl,-treated rats had
significantly higher serum urea, creatinine, and BUN
values, which is associated with decreased creatinine
clearance [5, 21]. Similar findings and observations were
made by Khan et al., and Xu et al., (2010) [11, 22]. They
claimed that clinical chemistry data demonstrated that
CCl, caused substantial increases in serum BUN and
creatinine, which were consistent with published results
and suggested potential renal damage. Eden et al., noted
comparable outcomes. They claimed that the elevated
levels of renal creatinine caused by CCl, indicated that the
chemical was responsible for several impairments of renal
functions, including increased energy expenditure and
reduced renal utilization of freshly synthesized creatinine
[23]. Huxtable recorded comparable outcomes. He
claimed that CCl, exposure significantly raised the levels of
urine, electrolytes(Na & K), and creatinine in the rat kidney
[24]. We saw higher amounts of each of these factors in
this investigation. Adewole et al., noted comparable
outcomes. They claimed that chronic injection of CCl,
resulted in considerable kidney oxidative stress and
marked impairment of renal functioning [5]. With reduced
creatinine and BUN clearance, serum creatinine and blood
urea nitrogen (BUN) concentrations were considerably
increasedin CCl,-treated rats. Melatonin(MEL)lowered the
high levels of serum creatinine and BUN and greatly
increased the clearance of creatinine and BUN. The
capacity for tubular absorption may have been altered,
leading to a functional overload of nephrons and
associated renal dysfunctions, according to theory. Similar
results were noted by Vengal Rao et al., They claim that
giving CCl, to normal rats caused kidney toxicity because it
increased serum levels of creatinine and uric acid, which
are indicators of the risk of impaired renal function and
gout, respectively[25].

CONCLUSIONS

These findings underline the substantial health risks that
CCl, poses and emphasize the necessity of putting
preventative measuresand safetyrequlationsinplace.
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