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Innovations in STEAM: Research and Education (acronym ISRE; abbreviated Innov STEAM Res Edu)
publishes peer reviewed papers on all facets of STEAM (Science, Technology, Engineering, Arts,
Management). The journal publishes reviews (submitted as well as solicited), full-length research articles,
short communications, case studies, extension articles, product registration etc. Submissions made for
consideration by ISRE must be original and must not be considered for publication elsewhere
simultaneously.

AIMS AND SCOPE

The aim of the Innovations in STEAM: Research and Education (ISRE) is to advance knowledge and
promote innovation in the fields of on all facets of STEAM (Science, Technology, Engineering, Arts,
Management). By providing a comprehensive platform for the dissemination of high-quality, peer-
reviewed research, the journal seeks to foster innovation and knowledge sharing across all aspects of
STEAM research and education, as well as allied disciplines, making it a multidisciplinary journal. The
ISRE aspires to be a leading source of cutting-edge research and insights that address critical challenges,
promote sustainable practices, and enhance productivity and resilience in arts, science and technology
systems worldwide. Through this, ISRE aims to contribute significantly to the advancement in arts,
science and technological disciplines. ISRE considers specific areas of research and education in STEAM
but are not limited to:

e Arts and Social Sciences
Basic and Applied Sciences
Computational Sciences
Engineering and Technological Sciences
Food and Nutritional Sciences
Languages and Literature
Law and Legal Studies
Management Sciences
Medical and Allied Health Sciences
Pharmaceutical Sciences
Trans-religion Studies

By encompassing these diverse areas, ISRE aims to be a leading platform for researchers and
practitioners, to share their findings and contribute to the advancement of arts and social science,
business, medical, pharmaceutical, computational, fundamental sciences disciplines.
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ABSTRACT

Background: Multiple drug resistance (MDR) has emerged as a serious
consequence of the overuse of antibiotics. Kidney stone disease results from
the formation of crystalline aggregates of urinary solutes within the kidney or
urinary tract. In some cases, the stone moves into the ureter, requiring a
ureteral stent replacement procedure for management. However, the use of
unsterilized equipment during such procedures can lead to urinary tract
infections (UTIs).

Objective: This case study highlights the development of MDR Pseudomonas
aeruginosa following the treatment of a UTI in a patient undergoing ureteral
stent replacement.

Method: The patient developed a UTI post-procedure, confirmed through
urine culture, which identified Pseudomonas aeruginosa as the causative
agent. Multiple antibiotics were administered to control the infection.
Results: Despite antibiotic therapy, the patient's condition did not improve. A
subsequent urine culture revealed the development of MDR due to the
excessive use of antibiotics. Most antibiotics tested showed resistance, with
only colistin remaining effective. Treatment with colistin was initiated and
continued for 14 days. Follow-up results indicated complete bacterial inhibition
and no further infection progression, leading to the patient's stable condition.
Conclusion: This case underscores the importance of rational antibiotic use
and proper sterilization techniques to prevent MDR infections, especially in
patients undergoing invasive procedures such as ureteral stent placement.

INTRODUCTION

combinations, cefiderocol, polymyxins, aminoglycosides,
and fosfomycin have been explored as potential treatments

The emergence of multidrug-resistant (MDR) bacterial
infections has become a critical global health concern, posing
serious challenges to healthcare systems. MDR infections are
associated with prolonged hospital stays, increased
healthcare costs, and higher mortality rates (Wartu et al.
2019). Of particular concern is MDR urosepsis, a life-
threatening condition that originates in the urinary tract and
spreads into the bloodstream (Porat et al. 2023). This
condition is difficult to manage due to the resistance of the
causative bacteria to multiple antibiotics, leaving limited
treatment options. Although carbapenems remain the
cornerstone of current treatment strategies, their overuse has
resulted in growing resistance. Alternative therapeutic
options such as beta-lactam/beta-lactamase inhibitor

(Kunz Coyne et al. 2022).

The rise of antibiotic-resistant microorganisms
represents one of the greatest threats to modern medicine. The
overuse and misuse of antibiotics, combined with the rapid
spread of resistance genes among bacterial populations, have
significantly contributed to the global burden of MDR
infections. Previously, antibiotic-resistant strains were largely
confined to nosocomial (hospital-acquired) infections;
however, these resistant strains have now become widespread
in both community and healthcare settings, infection control
measures to prevent the spread of resistant pathogens
affecting both Gram-positive and Gram-negative bacterial
species (McKinnon et al. 2018; Walker et al. 2022).

Kidney stone disease, also known as nephrolithiasis or
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urolithiasis, is a common urological disorder characterized by
the formation of crystalline aggregates of urinary solutes
within the kidney or urinary tract. The pathogenesis, risk
factors, and management options for kidney stones vary
considerably. They may put a stent into one or both ureters,
depending on the reason for the stenting. Allow urine to
bypass a kidney stone (renal calculi) that slows or stops urine
flow (Guliciuc et al. 2021). This stenting procedure Prevent a
new blockage from developing after kidney stone treatment.
Prevent a blockage from postoperative swelling after the
removal of kidney stone. Due to nonsterile instruments used
during procedure may lead to MDR urosepsis. It is caused by
multidrug-resistant bacteria, is a very serious medical
condition where a urinary tract infection (UTI) spreads to the
bloodstream. MDR bacteria are resistant to multiple
antibiotics, making treatment more challenging and
potentially increasing the risk of severe complications like
organ failure, sepsis-induced shock, and death. It poses a
significant Danger due to the difficulty in finding effective
antibiotics to treat the infection. Treatment options may
involve using a combination of antibiotics or newer
antimicrobial agents. Diagnosis was made in 2107 (7.7%)
cases amongst 27,542 patients screened. Microbiological
proof of infection was available in 1606 (5.8%) cases. In total,

408 patients had microbiologically proven urosepsis
(Petrosillo et al. 2020).

Cases were registered from Europe (n: 311-76%), Asia
(n: 66-16.1%), Africa (n: 21-5.1%) and USA (n: 10-2.4%).
Type of hospital cases were registered from university (n: 228—
56%), teaching (n: 107—26%), district (n: 69—17%) and others
(n: 4-1%). Mean age of patients with urosepsis was 63 £ 17
years, and the female-to-male ratio was 3:7. An intervention
prior to the episode of urosepsis was reported in 324 (79%)
cases (clean: n: 77-24%, clean contaminated: n: 99-31%,
clean contaminated with bowel segments opened: n: 57-18%,
contaminated: n: 28-9%, infected: n: 63-19%, missing: n: 2).
A urinary catheter at the time of diagnosis was present in 287
(70%) cases, and urinary tract obstruction was reported in 234
(57%) cases. Urolithiasis was reported in 20% (n: 76, missing
n: 21) of cases (Rozwadowski and Gawel 2022).

Given the growing burden of MDR urosepsis,
particularly among patients with underlying urological
conditions such as kidney stones, there is an urgent need to
promote rational antibiotic use and implement stringent.

CASE PRESENTATION

A 20 year old female presented in emergency department of
private setup with symptoms of high-grade fever, chill,
nausea, vomiting. And difficulty in urinating and from last 3
days there is moderate obstruction in urinating. Also, she had
Right flank pain radiating to the groin from last 4 days.
Patients’ past history has shown that the patient is suffering
from kidney stones from the last 4 years. According to the
physical examination the patient’s blood pressure is 140/90
mmHg, pulse 112 bpm, and body temperature is more than

37.5°C. A ureteral stent was placed to relieve the obstruction
of urine and allow the urine to pass from the kidney to the
bladder. The stone is removed, and the discomfort of the
patient was reduced. But after 3 days of ureteral stent
placement the patient had high grade fever, and also have
symptoms includes: nausea chill and vomiting. She was again
presented to the same setup and was admitted to hospital
again due to her severe condition. Empirically she was treated
with paracetamol (infusion 1 g/100 mL) and some other
antibiotics. After few days when she was not recovered
Ultrasound and X-ray imaging examination again perform
and show that infection begin in the ureter where the ureter
stent placement performs. The reason behind is that during
stent placement the equipment that are used are not fully
sterilize. So, due to no sterility of the equipment the UTI
infection begins. According to the abdominal examination
there is tenderness in the right flank and costovertebral angle.
Ultrasound and X-ray imaging examinations shows that there
is a 13mm stone in her right kidney and in left kidney there is
11mmstone at start she was treated with the pain management
and hydration. Alpha blockers were prescribed to facilitate
the the stone passage. The patient was subsequently treated
with Cefixime 400 mg, paracetamol (1 g/100 mL infusion),
diclofenac, amikacin sulfate, ceftriaxone sodium,
meropenem, multivitamins, antiemetics, and moxifloxacin.
She showed partial improvement and was discharged home.
However, a few months later, she presented to the emergency
department again in a worsened state.

A urine culture was performed, which after 48 h of
incubation, identified Pseudomonas species (Fig. 1-2). Her
condition had significantly deteriorated, and due to the
excessive and prolonged use of antibiotics, she had
developed multiple drug resistance (MDR). Only a limited
number of antibiotics showed susceptibility. Her treatment
was adjusted based on the antibiotic susceptibility results,
which initially produced some improvement. However, a
repeat urine culture revealed that only Colistin remained
effective against the isolated bacterial strain. The patient was
started on Colistin, and iron supplementation (Sangobian)
was prescribed to support her overall health. Despite this, her
condition remained suboptimal.

Investigations

Laboratory investigations confirmed complete resistance to
several antibiotics, including Amikacin, Aztreonam,
Ciprofloxacin, Imipenem, Meropenem, Ceftazidime, and
Levofloxacin. The urine culture indicated that Colistin was
the only remaining effective option. To further assess the
extent of the infection, a CT-KUB (Kidney, Ureter, and
Bladder) scan was performed (Fig 3). The scan revealed the
presence of infectious material and pus accumulation,
prompting the recommendation for another ureteral stent
placement to relieve the obstruction. Additional laboratory
results showed a significantly elevated serum parathyroid
hormone (PTH) (Fig. 4) level of 649 pg/mL. A parathyroid
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Fig. 1: Ultrasound reports of renal calculi
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scan confirmed parathyroid dysfunction
Treatment

During her hospital stay, the patient received Colistin (2
mg) twice daily for 14 days. Follow-up laboratory tests
showed significant improvement, with bacterial growth
successfully inhibited. Renal function improved, as
reflected by normalization of creatinine levels and
estimated glomerular filtration rate (eGFR). Her white
blood cell (WBC) count decreased from 17,000 to 9,000.
The treatment plan was continued, and based on her
laboratory and imaging results, a multidisciplinary
approach was adopted. A stepwise treatment protocol was
implemented, which included surgical removal of the
overactive  parathyroid gland, responsible  for
hypercalcemia and recurrent kidney stone formation. In the
same surgical session, laser lithotripsy was performed to
remove the kidney stones, both procedures conducted
under a single anaesthesia. Following surgery, the patient
showed gradual clinical improvement (Fig. 5-9).

DISCUSSION

Multi drug resistance is a sever condition in which the
patient develop resistance to the antibiotic because of the
excessive use. Multidrug resistance (MDR) is a kind of
acquired resistance of microorganisms and cancer cells to
chemotherapeutic drugs that are characterized by different
chemical structures and different mechanisms of action
(Linhares et al. 2015). Urolithiasis is a disorder that is
characterized by the development of solid crystalline
aggregates of urinary solutes within the urinary space of the
kidney. Her are the number of treatments to treat the kidney
stone. For the ureteral obstruction the ureteral stent
placement is used now day other procedures are also used to
treat ureteral obstruction (Parajuli et al. 2017). Here we
discuss the case report of a patient who had ureteral
obstruction. Ureteral stent placement is used for treatment
but due to non-sterile conditions of the equipment’s the
patient develops Urosepsis. And due to excessive use of the
antibiotics the patient develops antibiotic resistance. Patient
is badly affected and in critical condition. From this case

presentation we can assure that the effect of colistin has
shown to the bacteria without any severe adverse effects
leading to a progressive treatment (Babar et al. 2021).

Overall, this case illustrates the growing threat of MDR
in urological settings and highlights the significance of
infection control practices and antibiotic stewardship in
preventing such complications.

CONCLUSIONS

This case highlights the serious complications that can arise
from inadequate sterilization and excessive antibiotic use,
leading to multidrug-resistant urosepsis. Strict aseptic
techniques and rational antibiotic use are essential to prevent
such infections. Colistin proved effective in managing the
MDR infection, demonstrating its potential as a last-resort
treatment option in similar cases.
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ABSTRACT

Background: Excessive use of digital screens is leading a number of eye disorders
and other adverse effects like sleeplessness, insomnia, ocular discomfort. It is
important to evaluate different methods to combat the severity of such eye
disorders. The use of Iris Mini Software could be an effective solution to reduce
the extent of eye defects.

Obijective: The objective of this study was to evaluate the effect of Iris Mini
Software on asthenopic symptoms and Sleep cycle in screen users.
Methodology: A longitudinal study was conducted from September 2021 to May
2022 at The University of Faisalabad, involving 30 emmetropic individuals aged
between 18 to 30 years and this sample was taken by non-probability convenient
sampling technique. All participants had screen time of 5-6 h, with a history of
asthenopia and disturbed sleep cycle, excluding those with ocular pathologies,
refractive errors, associated problems like migraine, insomnia were excluded. The
study assessed asthenopia and sleep cycle before and after introducing them to Iris
Mini Software in their devices, followed by a month's follow up with an interval of
one week by using self-designed questionnaire.

Results: Iris Mini Software significantly improved asthenopia over the time period
of one month significantly (P < 0.001) in screen users and also improvement in
their sleep duration (P < 0.0001). The device was also effective in reducing
symptoms of eye strain caused by long exposure of screen and enhancing sleep
quality by reducing blue light exposure, which positively influenced melatonin
production.

Conclusion: The use of Iris Mini Software illustrates a positive impact on
relieving the asthenopic symptoms and improving sleep duration. This research
suggests that Iris Mini Software can be an effective solution for the mitigation of
poor sleep quality and ocular discomfort.

INTRODUCTION

Human eyes operate much like a sophisticated camera
design to focus light onto the retina facilitating day and
night vision clear. The retina contains two types of
photoreceptors: rods and cons. Rods account for
approximately 95% of photoreceptors cells, which are
primarily responsible for low light conditions, enabling
individuals to perceive at night. In contrast there are three
types of cones, each sensitive to different wavelengths of
light (red, green and blue); together these are responsible for
day vision and enabling color perception and vision under
daylight conditions. In 1998, neuroscientist Ignacio
Provencio made a groundbreaking discovery by identifying

a novel photoreceptor in the human eye known as
melanopsin. Unlike the rods and cones melanopsin is
involved in conventional vision and is specifically sensitive
to blue light and plays a crucial role in regulating the
circadian rhythm (Provencio et al. 1998). When exposed to
blue light, melanopsin sends signals to the brain indicating
that it is daylight, suppressing the production of melatonin, a
hormone responsible for regulating sleep (Daniel 2014).
Blue light is a high energy light in the visible
electromagnetic spectrum, with wavelength ranging from
380-500 nm (Lin et al. 2017). It plays a crucial role in the
physiology of human beings as it is important for regulation
of sleep cycle or circadian rhythm and the response is
mediated by melanopsin, a photo pigment found in
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specialized retinal ganglion cells (Rosenfield et al. 2020).
During daylight hours, the natural blue light is good for
shortening the time of reflex reaction. For boosting the
mood, increasing alertness and supporting our overall
wellbeing. While on the other hand, the artificial blue light
from the screen causes discomfort or ocular fatigue. It also
affects pupil and ciliary muscles causing dryness and
uneasiness that can overtime lead to headaches and blurred
vision (Guarana et al. 2021). Prolonged exposure to short
wavelength blue light causes the phototoxicity of retinal
light sensitivity cells. Overtime this damage can lead to
development of disease like Age Related Macular
Degeneration (AMD), a leading cause of vision loss (Silvani
et al. 2022).

Optical radiation encompasses ultraviolet light (100
400 nm), infrared light (750-10000 nm) and visible light
(400-750 nm). Mostly, the cornea is naturally equipped to
eliminate and act as a barrier from harmful ultraviolet
radiations particularly wavelength below 295 nm. However,
the wavelength shorter than 400 nm does penetrate to the
retina, which may lead to retinal damage more susceptible
for retinal pigment epithelium damage and termination
toward retinal disorders or evoke photodynamic retinal
damage. Over time, prolonged exposure to high intensity
light falls on the visible spectrum (400-500 nm). This is
mentioned as “blue light hazard” (Ishizawa et al. 2021).
Overtime repeated exposure to blue light can contribute to
development of conditions like AMD.

In the current era, digital screens are most frequently
used in workplaces like schools and offices. Around 35.6%
of the total population smartphone users have increased
globally, and it is increasing because of engaging features
and entertainment. Although screen time is high due to
engagement and productivity, it also has its adverse effects
like sleep deprivation or insomnia and ocular discomfort or
dry eye (Heo et al. 2017). People under the age of 40 have
more ocular symptoms that constitute tiredness, ocular
suffer from irritation, dryness, burning eye, redness, blurred
vision and diplopia. Actually, the screen emits wavelength
of 400-490 nm of blue light that is forefront for Digital Eye
Strain (Algvere et al. 2006).

Digital eye strain, also known as computer vision
syndrome, occurs after prolonged use of digital devices like
computers, phones and tablets. It can lead to a range of
symptoms including eye discomfort, such as dryness,
irritation, or a gritty feeling, as well as blurred vision,
particularly after staring at a screen for an extended period
(Munsamy et al. 2022). People may also experience
headaches, often around the forehead or temples, and neck
or shoulder pain due to poor posture, sensitivity to light,
difficulty to focus and ocular fatigue. Computer vision
syndrome affects in two ways. Psychological components
stimulate the effect of media at bedtime, which delays sleep.
Physiological components concern artificial light exposure
that delays the circadian system by suppressing melatonin
secretion, that is pivotal for sleep maintenance and

institution in humans. The blue light information is met up
by photoreceptors, present in retina and then retinal
ganglion cells (Wiryawan et al. 2021). Further, it is
transmitted to suprachiasmatic nucleus (SCN), which in turn
transmits to the pineal gland where secretion of melatonin
occurs in evening and suppressed in light exposure. The
short wavelength light and artificial light suppress melatonin
secretion that delay sleep onset (Silvani et al. 2022).

Iris mini is software that contains a blue blocking filter
but appears red in color which prevents eyes from strain,
reduces eye pain and improves sleep. It reduces the
brightness of the screen without changing the backlight
flickering frequency or current and pulse width modulation
(Cheng et al. 2014). It gives a large amount of reduction in
brightness. The brain is less fast than eyes, so cannot
perceive this flicker but in eyes iris start the process of open
and close (contract and dilate) like this flicker. However, if
the frequency of flickers is lower, iris contraction is greater,
the eyes feel tired and painful. So, the best way to overcome
this problem is to use software that can change the color and
brightness without more blue light (Lee et al. 2021). This
study evaluated the effect of Iris Mini Software on
asthenopic symptoms and Sleep cycle in screen users.

MATERIALS AND METHODS

This longitudinal study was conducted at The University of
Faisalabad between September 2021 and May 2022, with a
sample of 30 emmetropic participants. The participants were
selected using a non-probability convenient sampling
method. Eligible participants were individuals aged between
18 and 30 years who reported using screens for 5-6 h on
average daily and experienced symptoms of asthenopia, as
well as disrupted sleep patterns. Those with ocular
conditions, refractive errors, or associated health issues such
as migraines or insomnia were excluded from the study.

Prior to participation, informed consent was obtained
from each individual. Data collection was carried out using a
self-designed proforma and questionnaire. Ocular
examinations were performed with a pen torch, and visual
acuity was measured using the Log Mar chart. Participants
were followed up weekly for a period of three to four weeks.
The purpose of the follow-ups was to assess the effects of the
Iris Mini software on improving both asthenopia and sleep
duration. A comprehensive, self-designed questionnaire was
used to monitor changes in participants' symptoms related to
asthenopia and their sleep patterns.

To evaluate the data, a Chi-square test was employed
to determine that there were significant improvements in
asthenopia and sleep duration following the use of the Iris
Mini software. The statistical analysis was performed by
using SPSS version 20.

RESULTS

In this study 30 emmetropic participants with age range 18-
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Table 1: Asthenopia before and after usage of Iris Mini Software

Asthenopia Software Base line 1 week 2 week 3 week 4 week P-value
findings

Watering After use 18 6 2 0 0 0.000
Before use 12 24 28 30 30

Headache After use 18 9 2 0 0 0.000
Before use 12 21 28 30 30

Eye fatigue After use 22 7 1 0 0 0.000
Before use 8 23 29 30 30

Burning sensation After use 13 7 2 0 0 0.000
Before use 17 23 28 30 30

Redness After use 14 4 2 0 0 0.000
Before use 16 26 28 30 30

Itching After use 19 9 4 1 0 0.000
Before use 11 21 26 29 30

Double vision After use 10 3 0 0 0 0.000
Before use 20 27 30 30 30

Table 2: Sleep duration before and after usage of Iris Mini Software

Sleep duration (h) Base line 1 week 2 week 3 week 4 week P-value

findings

3-4h 6 1 0 0 0 0.000

5-6h 19 17 7 2 1

7-8h 3 10 21 26 25

>8h 2 2 2 2 4

No. of participants

19 19

Eye disorders

Fig. 1: Frequency distribution of asthenopic symptoms and sleep duration before and after usage of Iris Mini Software

30 years were included. Asthenopia and sleep duration were
assessed by using questionnaire proforma from all subjects.
Out of 30 participants before usage of Iris Mini software, 18
had complaints of watering and headache, 22 had eye
fatigue, 13 had burning sensation, 14 had redness, 19 had
itching, 10 had double vision. Six patients had in-sleep
duration of 3-4 h, 19 patients have 5-6 h, 3 patients had 7-8
h and 2 patients had more than 8 h. Then after the usage of
Iris Mini software for one month, no respondent was left
with the problem of asthenopia (Table 1). The in-sleep
duration improvements were significant (P < 0.0001). Patients
of 3-4 h in-sleep duration were 0, 5-6 h were 1, 7-8 h were
25 and more than 8 h were 4 (Table 2). This study gives us
an innovative idea if the Iris Mini Software remained in
highly inactive mode during usage of screen, with a
significant reduction in different eye disorders (Fig. 1).

DISCUSSION

Excessive screen work and blue light exposure cause
muscle fatigue, asthenopic symptoms and also disturb sleep
cycle because it suppresses melatonin hormone that regulate
the sleep cycle. Iris Mini software filters the blue light,
which consequently prevents the occurrence of these
symptoms. A pilot study by Knufinke et al. (2019)
evaluated the effect of blue blocking filters on 15 clients of
the age range of 18-32 years in Europe and reported
improved sleep-in athletes by blocking blue light in the
evening. Their study supported this notion as the results
were revealed that blue blocking filters were significant in
athletes to improve sleep quality. In this study Iris Mini
software was introduced to a total of 30 participants that
were able to show the positive response to this software.
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Another observational study was conducted by
Palavets and Rosenfield (2019) to see the effects of blue
blocking filters on asthenopic symptoms of 24 emmetropic
participants, ageing 22 to 27 years. The subjects were given
a task to read a paragraph for 30 min on a computer having
a blue light filter with 90% contrast. They concluded that
the blue light filter had the minimum effect to vanish the
asthenopic symptoms that occurred at near due to screen
because their participants were using the blue light filter
only for 30 min. In contrast the results of this study proved
that the blue filters improved the asthenopia significantly.

CONCLUSIONS
Asthenopia and disturbed sleep was present in 30 screen
users. Iris Mini Software was effective in improving
symptoms of asthenopia and disturbance of sleep cycle,
signifying its use on a wider scale.
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ABSTRACT

Background: Evolutionary psychology research suggests that eye images alone
could promote prosocial behaviour.

Objectives: To determine whether an active observation of the eyes is necessary to
effectively promote prosocial behaviour or not.

Methodology: A multicentred cross sectional study was conducted to examine the
effect of visual images on prosocial behaviour using purposive a non-probability
sampling technique. An optometrist performed a thorough eye examination to
evaluate the visual health and screen out any probable vision issues. a psychological
assessment was conducted to screen for psychological disorders, guaranteeing that
the trial would only involve healthy participants. One of three situations was
demonstrated to each participant while they had to type a specific 15-letter word: an
image of monitoring eyes (direct stare), an image of non-looking eyes (averted
gaze), or an image of flowers (which served as the control condition). Participants
were given a rigorous cognitive activity to complete after being exposed to the
stimuli, which involved choosing whether to help another individual.

Results: The study included a total of 30 candidate with mean age of 24.0 + 2.20
years. Among the subjects, 26 (86.66%) people in the control group mistook when
they saw the image of the flower, and 19 (63.33%) people failed when they saw
images of averted eyes. It's interesting to note that when participants were shown
photographs of direct staring eyes, just 2 (6.66%) out of 30 made mistakes. This
implies that people who had a direct view made significantly less mistakes than
people who had the other conditions. Surprisingly, only 12 people finished the task
in the control condition, while 18 people finished with their sight averted. All
completed the assignment with direct gaze. Individuals' emotional states such as
enjoyable, nervous, anxious and natural was also associated with reminder of
reputation in regards of different gazes.

Conclusion: Study concluded that direct gaze considerably enhances cognitive
accuracy, when compared to averted gaze or control situations. The direction of
gaze encountered influences emotional responses such as enjoyment, nervousness,
anxious and being natural. The findings highlight the influence of social cues on
emotional and cognitive states.

INTRODUCTION

Visual stimuli play a major role in human perception and
information generation; the brain processes 90% of the
information that comes from the eyes (Leopold and Park

2020). This emphasizes the importance of ocular stimuli in
influencing human behavior and perception (Clark et al.
2022). Visual cues are crucial in forming cognition,
emotions, and decision-making processes (Morelli et al.
2022; Alsharif et al. 2021). This emphasizes how crucial it
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is to look at how different cognitive and social processes are
impacted by visual pictures, such as eye contact
(Kompatsiari et al. 2022; Grondin et al. 2023).

People be concerned about establishing a positive
impression on those around them, and when individuals
think that other people are paying attention and scrutinizing
them, they are more likely to act in a prosocial manner
(Berman et al. 2022; Cafiigueral et al. 2019) People
frequently act prosocially in public settings with the
intention of acquiring an excellent reputation that would
grant them access to favorable social resources like
supporters or collaborators (Kafashan et al. 2014; Parks et
al. 2013). Additionally, when anonymity is not a feasible
choice, people frequently act in a prosocial manner toward
others in order to avoid social consequences like social
isolation that can arise from refusing to work together
(Klein et al. 2021; Liu et al. 2021). Research studies reveal
that processes that encourage reputation-based prosocial
conduct can be triggered not just by real observers (Van
Lange and Manesi 2023) but also by subtle cues that one is
being watched, such as images of eyes or artificial symbols
that mimic eyes (Nettle et al. 2013; Sparks and Barclay
2013).

Numerous in-person and virtual experiments have
demonstrated that just the act of displaying images of eyes
can enhance a number of cooperative behaviors, including
(@) generosity (Baillon et al. 2013; Fathi et al. 2014) (b)
supporting public goods (Burnham et al. 2007), (c)
upholding social norms or criticizing moral violations
(Bourrat et al. 2011; Manesi et al. 2015) and (d) supporting
the preservation of endangered species (Oda et al. 2015). In
the groundbreaking research, players in the dictator game
were more likely to donate the moment they saw a pair of
stylized eyes on their computer screens (Haley and Fessler
2005).

While it is evident that images of eyes are a deceptive
indicator of surveillance (because no one is genuinely
observing or assessing an individual's activity) (Northover
2014; Dear et al. 2019), most studies suggests that they are
useful in removing the appearance of anonymity and
regulating social behavior (Vaish et al. 2017; Solove 2021).
Indeed, a study by Pfattheicher and Keller shows that seeing
eyes might make one feel as though they are being watched.
This implies that being watched should be important since it
can help to improve prosocial behavior and act as a
reminder of one's reputation (Pfattheicher and Keller 2015).

There are multiple reasons to expect watching eyes to
elicit higher prosocial conduct than non-watching eyes. For
example, direct looks have more power over people than
averted ones (Kesner et al. 2018) . Faces that are staring are
better at drawing attention, raising a person's heart rate, and
triggering neurological reactions than faces that are averted
(Kanbaty 2021). When subjected to direct gazes, studies
have demonstrated higher activation in the fusiform gyrus
(engaged in facial recognition), increased activity in the
amygdala (which processes emotions and social cues), and

heightened galvanic skin reactions (Gothard 2020;
Rangarajan et al. 2014). The reason for this increased
reaction is that people have a propensity to become more
vigilant and aware when they think someone is watching
them (Conty et al. 2016; Khalid et al. 2016).

This study's objective was to evaluate prosocial
behavior in three scenarios: when a picture is displayed,
direct gaze, averted gaze, and no gaze (as a control). Since
direct eye gaze is highly sensitive in humans and eye
contact plays a significant psychological role, it is expected
that the "watching aspect" of eyes plays a key role in
creating a sense of being watched. Therefore, compared to
non-watching eyes (e.g., closed eyes or eyes turned away
from the individual), concerns about one's reputation and the
want to seek social approval through prosocial, cooperative
acts are likely to be higher when watching eyes are present.

MATERIALS AND METHODS

The multicentred cross-sectional study used non-probability
purposive sampling strategies to look into how visual
representations affect prosocial behaviour. 30 subjects were
recruited to come up with 15 to 35 years from a range of
backgrounds. Each participant had a thorough eye exam to
evaluate visual health performed by an optometrist prior to
participation. The purpose of this phase was to rule out any
confounding factors associated with vision impairments that
might influence how visual stimuli are perceived. To make
sure the subjects were psychologically healthy, a
psychological evaluation was also performed to check for
any underlying psychological disorders.

Participants in the experiment were randomized to
three conditions with visual stimuli. The first condition,
called Monitoring Eyes, includes looking at an image of
direct eye contact. This condition usually makes people feel
as though they are being watched or monitored. The Non-
Looking Eyes condition, which involved showing
participants an image of eyes that were turned away, may
have suggested anonymity or a lack of inspection. Lastly,
participants were shown a neutral image of flowers in the
third condition, also referred to as the Control Condition. In
order to evaluate the precise effect of eye contact on
subsequent behaviour, this study used this condition as a
baseline comparison versus the circumstances including eye
stimuli. Trial/experimental photos used in a previous study
were also used in this investigation (Manesi et al. 2016).

As a distractor take to divert their minds off the main
goal, participants were given a specific 15-letter word to
type after being exposed to the visual stimulus. Participants
then took part in a demanding cognitive exercise intended
for assessing prosocial behaviour. This activity probably
included scenarios in which participants had to determine
whether to assist a stranger, thereby  evaluating their
tendency for acts of generosity. The research method was
conducted with adherence to ethical guidelines, informed
permission and confidentiality. Participants' activities and
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Table 1: Typing accuracy

Number of subjects Direct gaze Averted gaze Control group
Mistake in typing 2 (6.66%) 19 (63.33%) 26 (86.66%)
= MALES FEMALE

18

Fig. 1: Participants gender distribution
12
13
= DIRECT GAZE AVERTED GAZE CONTROL CONDITION

Fig. 2: Completion of task by individuals

responses in each condition were systematically noted and
analysed. Using SPSS software, statistical methods like
descriptive statistics and frequency distribution were used to
carry out statistical analysis on the mean age, gender
distribution, typing accuracy, frequency of task completion,
and emotional status.

RESULTS

A total of 30 individuals in the study sample were included
with a mean age of 24.0+2.20 and range of 15 to 35 years.
The distribution of genders was 12 males and 18 females
(Fig. 1). These demographic features were found by
descriptive statistical analysis. Following an
ophthalmological examination, all individuals showed
emmetropia and best-corrected visual acuity of 6/6. The
study excluded individuals with psychological conditions,
S0 ensuring a sample of participants in good health.

Among the subjects, 26 (86.66%) people in the control
group mistook when they saw the image of the flower, and

19 (63.33%) people failed when they saw images of averted
eyes. It's interesting to note that when participants were
shown photographs of direct staring eyes, just 2 (6.66%) out
of 30 made mistakes (Table 1). This implies that people
who had a direct view made significantly less mistakes than
people who had the other conditions. These results suggest
that the reminder of reputation comes from actively looking
at a person rather than from any surrogate for social
presence (like just the eyes).

The task completion rates among the thirty subjects
differed depending on the gaze conditions. Remarkably, all
individuals finished the task with direct observe, whereas 18
people finished it with averted gaze. By comparison, in the
control condition, only 12 subjects finished the task; the
remaining subjects opted not to finish it (Fig. 2). These
results imply that social cues—direct gaze in particular—
may improve task completion and engagement. The
significant decline in task completion rates seen in the
control condition suggests that the lack of social cues may
have an impact on task involvement. These findings
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Fig. 3: Emotional status in different conditions

underline how crucial social context is in influencing
behaviour and task performance, which calls for more
research into the underlying mechanisms. All things
considered, these comprehensive results demonstrate the
varying impacts of gaze direction on task engagement and
completion; direct gaze seems to increase motivation and
task persistence in contrast to averted gaze or neutral stimuli.

Individuals' emotional states differed after completing
tasks in three distinct conditions: direct gaze, averted gaze,
and control condition. Of the participants in the direct stare
condition, 8 felt nervous, 3 felt natural, and 8 felt anxious.
On the other hand, 6 people reported feeling natural, 11
people felt anxious, and 9 people felt nervous when the gaze
was diverted. In the control group, only 2 subjects reported
feeling anxious, 3 reported being nervous, and 14 reported
being casual/ natural. Interestingly, 11 participants in the
control condition reported feeling enjoyable, compared to 1
in the direct gaze condition and 4 in the averted gaze
condition. This puts the number of reports of feeling
enjoyable at the greatest level. These findings imply that
gaze direction may have an impact on post-task emotional
states (Fig. 3).

DISCUSSION

In present study, of the 30 participants in the control group,
86.66% misunderstood the image of a flower, 63.33% made
mistakes with their eyes averted, and only 6.66% made
mistakes with their eyes directly staring. Remarkably, all
completing the assignment with direct gaze, only 12
finished in control condition, and 18 finished with averted
gaze. The results of this study demonstrate that the
observing component of the eyes mitigates the effect of eye
images on prosociality, contributing to and complementing
the range of knowledge previously established about the eye
images effect (Bateson et al. 2013; Dear 2018).

11

14

11

10 15 20

AVERTED GAZE

wweeee Linear [DIRECT GAZE)

Linear (CONTROL CONDITION )

The current study provides evidence for the potential
implementation of gaze detection techniques (Khan and Lee
2019) that look for the presence of the honest indicator of
monitoring—that is, watching eyes—and if reputation is at
uncertainty, hence validating previous hypotheses. The "eye
images effect's” validity, however, is strongly debated, with
conflicting results from different research pointing to
different directions. Compared to pictures of flowers,
exposure to images of inattentive eyes did not significantly
promote prosocial behaviour. Although inattentive eyes
could serve as a reminder of a person’s social setting, they
don't appear to have the same influence on prosocial
tendencies as control stimuli (Teufel et al. 2009). This study
indicates that while there is proof that inattentive eyes cause
psychological effects and activate the social brain, they
might not have the same impact on reputation-related
worries and prosocial behaviour as attentive eyes. Instead of
being closed or diverted, eyes must be actively monitoring
in order to identify concerns about reputation. Replicating
the study in a variety of demographics, investigating
underlying mechanisms, carrying out longitudinal studies,
putting the results to use in practical contexts, guaranteeing
scientific rigor, taking cross-cultural viewpoints into
account, and adhering to ethical standards are some of the
recommendations.

Although the study offers insightful information, it
should be noted that it has several limitations. Initially,
employing a simulated task might not accurately represent
prosocial behaviour in the real world. Furthermore, the
specific setting and stimuli used could not accurately
capture the complicated nature of social relationships.
Additionally, the study does not examine individual
differences or other moderating factors. To give a more
thorough knowledge of the connection between gaze
direction and prosocial behaviour, future research should
address these shortcomings.
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CONCLUSIONS

This study emphasizes how much direct gaze can improve
cognitive accuracy and task completion rates compared to
averted gaze or control conditions. When faced with direct
eye contact, people are noticeably better at accurately typing
and task completion. The direction of gaze encountered
influences emotional responses such as enjoyment,
nervousness, anxious and being natural. The findings
highlight the influence of social cues on emotional and
cognitive states. The prosocial activity may be facilitated by
"eyes that pay attention" since they have the ability to break
down the anonymity barrier. Results showed how important
the observing part of the eyes is for making decisions in this
situation.
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ABSTRACT

Background: In every religion, gender has been very closely connected to it. The
relationship among males and females, their status and religious conception and
spiritual knowledge is critically read through the lens related to the feeling, which
implicates that women and men must be treated equally. To expose common
historical explanations that authorize men and treat them as much less important
than women, this assignment gives to the field of religion and gender as shown in
holy and inaccessible texts. The women are thought as humbler and more
respectful in religious books. Educated people review institutional practices, such
as not including women from leadership positions in religion, and feel that women
and men must be treated equally. This is important to uncover biases regarding this
myth.

Objective: The main goal of this research was to critically cut apart the gender
stories that are in a detailed way woven into holy and untouchable writings.
Methodology: The information and concepts included in this article were gathered
from Holy Quran, Sayings of Prophet, Islamic literature books and literature
available in different online sources.

Results: All religions have certain features and, are shaped by the social big picture
in which they are practiced and provide personal guidelines that in some way stop
a quality that makes something stand-alone or look different. Groups who are
treated as much less important, including single women, are the most important
examples of how real experiences differ from popular explanations. This research
provided important information about the complex patterns existent inside
religious contexts as well as related to things slowly changing for a better over time
paths of social change.

Conclusions: Using a related feeling that women and men must be treated equally
and an intersectional solid basic structure on which bigger things can be built, this
way of doing things tries to a lot of changes academically to understand and enable
big changes in religious and institutional normal behaviors at the local and global
levels. For a complete understanding of complex issues, the long and high-quality
act of asking questions and trying to find the truth about something is necessary.
This emerging field can fundamentally alter institutional and religious structures
globally by purposefully elevating marginalized perspectives and employing
participatory research methods.

INTRODUCTION

It is a natural perception that men and women should be
treated equally. This is intersectional justification of why
something happens the way it does. There is great overlap
between religious borders and institutions. Also, there are a
lot of similarities in male and female status such as

sexuality, race and other aspects. This new field of study
draws attention to how male and female status is socially
built within religious ideas and recognizes how gender
systems people are in separate levels of importance have
influenced the development of religious institutions over
time. This study's main goal is to critically cut apart the
gender stories that are in a detailed way woven into holy and
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untouchable writings. What's more, by examining different
religions and related to where mountains, rivers, cities, etc.,
are located areas in the big picture of their historical
histories, new understandings of things can be gained and
the risks connected with modern people are reduced. These
serve to compare two or more things analyses provide
intelligent information on how different religions show in
different historical and cultural contexts in their Standards.

The historical process of making something much less
important for women in the Christian faith has been
completely examined by feminist theologians, including
Rosemary Radford Reuther (MVuola 2017). It is stated in
Nyhagen (2017) article that in addition to criticizing
traditional understandings that support the act of making
something less important or smaller for women. Reuther's
intelligent study of opinions of the structures present in
religion's series of actions is always done the same way for
religious or other reasons and teachings (Ackermann 2008).
The Catholic Church's ban on women becoming priests and
the many Protestants religious groups' restrictions on their
ability to hold positions of leadership serve as examples of
treating people unfairly based on their sex in religious
institutions (Nyhagen 2017).

Concerning Muslim woman's journey and self-
perception, a thorough analysis carried out. Islam clarifies
the complex experiences of women who practice Islam in
many worldwide situations. When compared to their
counterparts in countries where Muslims predominate, the
experiences of Muslim women living in Western nations
show noteworthy discrepancies. The relationships between
gender, race, and religion have been studied by academic
researchers, such as Amina Wajud (Ké&sehage and Hock
2020). They have emphasized how important it is to
examine the complex layers of identity that shape Muslim
women's lives. This talk emphasizes how Muslim women's
experiences are shaped not just by their gender but also by
their racial, cultural, and geopolitical backgrounds.

In the context of Hinduism, Ké&sehage and Hock
(2020) claimed that there are numerous ways in which
religious philosophy and social structures converge. The
four ancient goals of life, known as the Purusharthas, have
traditionally been used to define the specific social
obligations attributed to each gender (Kumar 2021).
However, modern interpretations coming from feminist
groups within the faith are challenging the dominant gender
norms in Hinduism. According to Kumar (2021), the
"goddess movement” in Hinduism is defined by the
devotion of female goddesses and aims to advance women's
liberation by critically analyzing and challenging patriarchal
interpretations that have dominated throughout history.

As regards contribution of gender role in development
in society in the eyes of Islam, humanity has a distinguished
status and there is no distinction between men and women
as human beings, because every human being (male and
female) is brought into existence through genitalia. God
says:
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"l do not waste the deed of any deed of a man or a womal
among you." Some of you are some of others (That means
you all have the same reality).

Therefore, Islam considers women to be a perfect part
of society like men. And considers both of them to be equal
partners to each other. Like men, women also have freedom
of action and will. But if an individual is a perfect part of a
society, it does not necessarily follow that every right
enjoyed by a person of society, or every characteristic
possessed by an individual should also be possessed by
another individual. Also, the Prophet # said:
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"Women are equal to men"

While explaining this hadith, Imam Ibn Al-Qayyim al-
Jawzi wrote:
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"Undoubtedly, ladies and gentlemen are equal to each
other. There is no difference and contradiction between the
two, and this is the proof of the known fact proved by their
nature that two similar and similar things have the same
order."

Furthermore:

Gl ) ez oLl o)
"Women are equal to men in being obligated and bound by
Shariah obligations."

Women are a very important part of society. Without
whom the concept of society is not possible. In general,
Islam gave women the same level of humanity as men. God
says:
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"O people! Fear your Lord. Who created you from a single
seed and created from it its mate and from them many men
and women proliferated.”

In this verse, men and women are considered to be of
the same origin and given equal status in humanity. There is
perfect equality between man and woman in spiritual and
moral field. Just as a man can attain nearness to Allah

through struggle and obedience.
_Similarly, a woman can reach high levels. God says:
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“Whoever does good deeds, whether male or female, and he
is a believer, these people will enter Paradise and they will
not be wronged in the least.”

In gender narratives, there is a complex interplay
between linguistic components, historical context, and
interpretive paradigms is shown by the investigation of
gender narratives in religious texts. Understanding the
reciprocal relationship between beliefs and societal norms
requires an understanding of gender roles and attitudes as
they are portrayed in religious texts, according to Allen
(2020) approach. The approach indicated above recognizes
the importance of placing gender narratives within religious

“
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texts and the fact that interpretation is a complex process
that is influenced by historical and cultural context.
Furthermore, feminism as a focal point highlights the
critical viewpoint used to analyze the underlying prejudices
in these writings (Matney 2022). This section recognizes the
importance of feminist hermeneutics, but it does not provide
a thorough analysis of individual books or stories found in
religious texts. The lack of this component limits how much
can be understood and reconsidered about the current
gender movement.

The subject of debate is Islamic feminist hermeneutics,
particularly emphasizing Amina Wadudin's intellectual
contributions (Matney 2022). According to Damle and
Damle (2023), reinterpreting the Quran challenges
conventional readings that prioritize male perspectives and
prevalent patriarchal beliefs. The controversy concerning
the function of a female leader during public prayer served
as an example of how feminist hermeneutics might be
applied to the interpretation of Islamic texts. "Christian
Feminist Theology Highlighting Prejudices against
Women," written by Elisabeth Schissler Fiorenza, is a
thorough analysis of Christian literature that looks for
instances of bias against women based on gender. The term
"Kirveld" offers an unbiased depiction of biblical stories
along with a critical examination of the power structure
inside Christianity (Damle and Damle 2023). Main goal of
this study was to critically cut apart the gender stories that
are in a detailed way woven into holy and untouchable
writings and current point of view on the concept.

MATERIALS AND METHODS

The methodology for this study involved a multifaceted
approach that aims to comprehensively explore the dynamic
relationship between religion and gender. In order to obtain
comprehensive insights and nuanced understandings, this
study used a qualitative research methodology that
incorporates a number of techniques.

Prior to establishing the theoretical framework and
identifying important issues and debates at the junction of
religion and gender studies, a thorough literature has been
carried out. Scholarly publications, books, and pertinent
theoretical stances that serve as the study's foundation will
all be included in this review. The study used qualitative
interviews with people of all genders and religious
backgrounds to collect varied viewpoints and experiences.
Participants expressed their personal stories, opinions, and
experiences regarding the intersection of religion and gender
during these semi-structured interviews. To ensure a rich
and diverse dataset, the sample was deliberately chosen to
cover a range of ages, cultural origins, and religious
affiliations.

Furthermore, a content analysis of religious texts and
teachings was carried out in order to investigate the manner
in which different religious traditions construct and
understand gender. A thematic analysis was performed on

the information gathered from participant observation,
content analysis, and interviews. The study identified
themes and patterns pertaining to the junction of gender and
religion. The results were evaluated and contextualised
within extant literature and theoretical frameworks.
Thorough coding and classification were made to improve
the validity and dependability of the study's findings. In
order to collect quantitative data on attitudes, beliefs, and
experiences connected to gender and religion, a survey with
closed-ended questions was given to a wider sample in
order to identify broader trends and patterns. Statistical
techniques were employed to analyze the data, enabling a
more methodical investigation of correlations and
relationships among a broader set of participants. The goal
of this mixed-methods methodology is to combine the
breadth of quantitative patterns with the depth of qualitative
insights to offer a comprehensive and rigorous investigation
of the relationship between religion and gender. The
informed consent and confidentiality as well as other ethical
requirements during the entire research procedure were
strictly upheld.

RESULTS AND DISCUSSION
Interpretation of interview findings

The results of this study revealed multifaceted insights into
the complex relationship between religion and gender.
Qualitative results from participant observations and in-
depth interviews show a range of viewpoints and
experiences within various religious contexts. The narratives
presented by the participants showcased the intersectional
character of their identities, demonstrating the ways in
which religious beliefs influence and interact with gender
norms and expectations. Religious text content analysis
revealed both constrictive and liberating interpretations of
gender and highlighted the complex ways in which gender
is created within particular traditions.

Larger themes and patterns were further elucidated by
quantitative survey results. Correlations between specific
religious affiliations and specific gender norms or
responsibilities were found through statistical research.
Furthermore, the survey data revealed differences in how
religion affects gender attitudes across demographic
variables like age, education level, and cultural background.
A thorough investigation was made possible by the mixed-
methods approach, which was able to capture the breadth of
overarching tendencies as well as the depth of individual
experiences.

The discussion of these results delved into the
implications for both religious studies and gender studies.
Discussing how people negotiate their gender identities in
religious situations allows for a more nuanced
understanding of identity, agency, and social norms. The
study challenges preconceived notions about how religion
affects gender roles and highlights the value of appreciating
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the variety of experiences that exist within religious
communities. The results also highlight the necessity of
using an intersectional lens to examine how other variables,
such as culture and socioeconomic class, connect with
religion and gender dynamics.

In addition, the study adds to the continuing discussion
over how religion either supports or contradicts gender
inequality. The research offers insights for religious
scholars, practitioners, and policymakers looking to promote
inclusivity and resolve gender-based disparities within
religious communities by identifying certain religious
teachings or practices that may influence gender norms.
Additionally, the study's quantitative component gives
empirical evidence to support or question existing
theoretical ~frameworks, expanding the scholarly
conversation on the junction of religion and gender.

Institutional practices and gender dynamics

Religious organizations usually maintain boundaries
between genders and have an impact on the roles and
opportunities that are open to people. Ayres-Bennett and
Sanson (2020) have brought it to light. Certain customs, like
the use of gender-segregated prayer rooms and the
prohibition against women participating in certain rituals,
are visible indicators of the observance of deeply ingrained
institutional norms in Orthodox Jewish communities.
Similar restrictions on leadership roles based on gender are
enforced by the Catholic Church, which maintains the
custom of an entirely male priesthood.

Institutional practices and gender dynamics

Religious organizations usually maintain boundaries
between genders and have an impact on the roles and
opportunities that are open to people. Ayres-Bennett and
Sanson (2020) have brought it to light. Certain customs, like
the use of gender-segregated prayer rooms and the
prohibition against women participating in certain rituals,
are visible indicators of the observance of deeply ingrained
institutional norms in Orthodox Jewish communities.
Similar restrictions on leadership roles based on gender are
enforced by the Catholic Church, which maintains the
custom of an entirely male priesthood.

The impact on women's status in religious leadership

It is also clear that institutional norms have an impact on
women's participation in leadership positions within
religions. According to Ayres-Bennett and Sanson (2020),
women actively participate in many aspects of religious
observance, yet they still face barriers to achieving
prominent roles in many religious traditions. For example,
the dearth of female priests is an indication of the influence
of institutional limitations, even if women carry out priestly
duties in Catholicism.

The dominant patriarchal and modesty norms in religious
institutions:

Religious settings frequently enforce modesty laws, which
support patriarchal and gender norms and have particular
effects on women. As mentioned by Raday (2016), in the
Islamic culture, required modesty practices like the hijab
can be seen as tools used to impose patriarchal control over
women's behavior and bodies. However, within the
framework of Islamic teachings, Islamic feminist groups
actively challenge this conventional wisdom and push for
alternative interpretations that value personal autonomy and
a revised definition of modesty (Raday 2016). Similar to
this, women's behavior and appearance are influenced by
religious traditions' adherence to modesty ideals, which
often reflect deeply rooted patriarchal power structures
residing inside religious institutions.

Amplifying  underrepresented  voices:
disregarded perspectives

Prioritizing

The voices of those who have historically been marginalized
within religious communities must be given priority due to
the wide range of religious interactions. According to Lata et
al. (2021), the viewpoints stated above are often overlooked
in the conversation surrounding religion, yet they provide
important insights into the complex elements that affect
religious participation. We have a greater comprehension of
the complexity present in this field by illuminating their
viewpoints. Even though indigenous peoples have a strong
spiritual connection to the land and follow spiritual
traditions, their experiences within Christianity are
frequently marginalized (Wondimagegn et al. 2020). From
traditional Western interpretations of Christianity, the
insights they offer alternative spiritual perspectives.
Similarly, the investigation of Wondimagegn et al.
(2020) it has mentioned that the convergence of disability
and normative gender within religious contexts represents
an unforeseen progression. It has been argued by Béachtiger
and Schwaiger (2022) that individuals with disabilities who
reside in religious institutions frequently encounter many
obstacles, encompassing physical accessibility issues,
limited linguistic proficiency, and inadequate inclusive
housing options. The experiences of individuals underscore
the necessity of implementing religious practices that are
more inclusive, accommodating diverse capacities, and
challenging conventional gender
Comparative  analyses and  historical  context:
Understanding diverse manifestations

According to Van Rossum (2021), comparative analysis of
many religions and areas across the globe offers significant
insights into the diverse manifestations of religious gender
standards. The utilization of this methodology, in conjunction
with the contextualization of historical epochs, fosters novel
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comprehension and safeguards against prevailing views. In
certain Eastern traditions, there is a notable matriarchal
influence and the practice of goddess worship, whereas
Western faiths predominantly adhere to patriarchal
hierarchies (Van Rossum 2021).

Moreover, a review of religious gender norms across a
number of global regions reveals unique local
interpretations and practices. For example, there could be
significant differences in the ways in which traditional
African religions represent femininity and the gender roles
seen in South Asian religious contexts (Singh and Vom Hau
2016). The previously noted regional differences highlight
the way in which religious teachings and cultural nuances
overlap, impacting gender dynamics in indigenous
civilizations (Singh and Vom Hau 2016).

Implications and transformative potential: Unveiling power
dynamics

It is crucial to comprehend the evolutionary pathways that
contribute to social change in religious situations (Gantioler
et al. 2023). The dynamics of society are always changing,
and religious organizations often play a key role in
influencing these developments. Historical occurrences like
the American Civil Rights Movement and the Protestant
Reformation provide examples of how religious leaders and
beliefs challenging established power systems led to
significant changes in society (Gantioler et al. 2023).

Moreover, the revival of religious frameworks and
organizational standards holds the key to transformation. It
is a great chance to question and even change accepted
norms when religious writings and teachings are critically
examined and reinterpreted (Tomkinson 2023).

Assessments of language and interpretation

When language features found in religious texts are
analyzed, ingrained prejudices and social norms are
exposed. Feminist hermeneutics includes the critical
examination of gendered language to challenge dominant
interpretations and offer egalitarian alternative readings.
Because it exposes underlying biases and encourages
skepticism toward standard readings, language analysis in
religious literature is important and deserves consideration.
In terms of offering concrete examples and doing in-depth
analysis, Jordan (2018) paper on the relationship between
language and gender narratives in the text falls short. A
more thorough understanding of the development of gender
attitudes may result from a thorough analysis of language
tone. Ancient Roman and Greek depictions of female deities
often reflected the dominant royal language or language that
was expected to be modest among subservient women.
According to Green (2021), feminist analyses of today, such
as Carol Christ's studies, critically reevaluate these
representations in order to offer different narratives of
empowerment based solely on language.

CONCLUSIONS

Notably, the complex power relations within religious
communities and how they affect societal developments are
made clear by the expanding fields of religion and gender
studies, which are influenced by feminist and intersectional
ideas. This emerging field has the ability to fundamentally
alter institutional and religious structures globally by
purposefully elevating marginalized perspectives and
employing participatory research methods. This means that it
can foster a deeper understanding of the complex
relationship between gender and religion. Understanding
these effects and transformative possibilities in religious
settings clarifies the dynamic nature of religion's influence on
social structures. Scholars and activists create possibilities for
meaningful and progressive changes in religious
organizations by acknowledging and comprehending power
relations. The approach entails reorganizing theological
frameworks and cultivating religious communities that are
more socially conscious and inclusive.
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ABSTRACT

Background: Plants extracts are traditionally used in the treatment of quite a large
number of ailments. Orchid tree (Bauhinia variegata L.) is traditionally used for
the treatment of several diseases.

Obijective: The aim of this review was to highlights some therapeutic effects of the
products obtained from the extracts of orchid tree with their potential therapeutic
properties.

Methodology: Review of literature to summarize the role of B. variegata in
treatment and management of numerous diseases was performed. Search engines
such as Google Scholar, Pub med, Web of Science etc. were used. The keywords

B. variegata, diseases, medicinal, therapeutic, antidiabetic, antioxidant,
antimicrobial were used.

Results: Different phytochemicals such as tannin, terpenoids, cardiac glycosides,
saponins, flavonoids, kaempferol and reducing sugars are present in several parts
of the plant. Quercetin, rutin, apigenin and glucoside are flavonoids that are present
in different parts of B. variegata. It has immune-modulatory, anti-bacterial, anti-
carcinogenic, anti-diabetic, hepatoprotective, anti-inflammatory and antioxidant
activities.

Conclusion: Orchid tree (B. variegata) is a source of quite a large number of
phytochemicals with great therapeutical properties and effects. The root extract has
cholesterol and lipoproteins lowering properties. Stem and root extracts are also
rich in flavonoids and effective in blocking HMG-CoA. With these properties, the
orchid tree is a target plant for future research for exploring a greater number of
phytochemicals with their health improving properties and effects.

INTRODUCTION

All over the world several plants are used to heal a variety
of human disorders. Bauhinia variegata L., commonly
known as Orchid tree or Mountain ebony, is also included
among these thousands of medicinal plants. It belongs to the
family Fabaceae and is native to Asia. Each part of B.
variegata has its own set of therapeutic properties. The
presence of several vigorous components such as proteins,
steroids, tannins, flavonoids, resins, carbohydrates and
cardiac glycosides is confirmed with phytochemical
screening in B. variegata leaves, stem, flower and bark
extracts. Pharmacological studies revealed that B. variegata
has antimicrobial, anticancer, anti-inflammatory, antiulcer
and hepatoprotective activities (Tshidino and Montsho
2017; Kumar et al. 2019). This review highlights some
medicinal properties of B. variegata.

ANTIMICROBIAL ACTIVITY

Antimicrobial compounds play critical role in lowering the
worldwide problem of infectious disorders. The growth and
spread of multidrug resistant strains among some pathogenic
bacteria, on the other hand, is rise as a major public health
concern. Still, only a few effective antimicrobial compounds
are present. In health care services fungal and bacterial
infections make up the majority of illnesses. Though, 90% of
these diseases are caused only by the bacterial infection.

A large variety of therapeutic plants have been
acknowledged as significant suppliers of natural
antibacterial substances. Different phytochemicals are
produced in the plant’s secondary metabolism that makes
the plants effective against microbial resistance and
diseases. Salmonella typhi and Escherichia coli are resistant
to synthetic antimicrobial agents, however these microbes
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are sensitive to extracts of different parts of B. variegata.
Different phytochemicals extracted with ethanol from the
bark of the B. variegata was efficient against gram-negative
and gram-positive bacteria and also useful against fungus
infections (Ahmed et al. 2012). B. variegata has dynamic
antimicrobial activity because of the presence of different
subordinate metabolites such as flavonoids, terpenoids,
tennis and alkaloids.

Phenolic compounds inhibit the microbial activity
through reaction with -SH groups or protein interaction, in
this reaction phenolic compounds cause enzyme inhibition
by oxidizing compounds (EI-Moula et al. 2019). In different
plant extracts, flavonoids are present which show
antimicrobial potential. These plant-derived flavonoids can
also be effectively used to fight against human pathogens.
Flavonoids are hydroxylated phenolics constituents and are
produced by plants in response to bacterial diseases (Mishra
et al. 2013). Several plants developed flavonoids are very
important in the treatment of bacterial diseases because these
compounds use different mechanisms for treatment than
those of synthetic drugs. Plasma membrane of bacterial cell
performs different functions for the maintenance of the cell
including lipid biosynthesis, osmoregulation, process of
transport and respirations, as well as peptidoglycan synthesis
and cross-linking. Plasma membrane integrity plays crucial
role in performing all above functions and any interruption in
membrane can indirectly or directly leads to dysfunction of
metabolism and at the end death of bacterial cell occur.
Antimicrobial agents that derived from the plants are the big
available source for treatments. Plant-based antimicrobials
have a lot of therapeutic capability as they can fix the
problem without adverse effects that synthetic antimicrobials
have. Today, more research and development of plant-based
antimicrobials is required (Gunalan et al. 2011).

ANTIDIABETIC ACTIVITY

For the treatment of diabetes mellitus, herbal medications
play a crucial role. Medicinal plants have been shown to
offer potent anti-diabetic activities with no destructive side
effects. These plants are rich source of antidiabetic
chemicals which increase pancreatic tissue efficiency by
releasing insulin secretion or by inhibiting the absorption of
glucose in the intestine. According to the literature there are
almost 410 scientifically proved therapeutic plants with
antidiabetic activities but only 109 of them have been
studied with their complete mechanisms. Carbohydrate
metabolism and assimilation, tricarboxylic acid cycle,
glycogen synthesis and breakdown, glycolysis, synthesis
and release of insulin, gluconeogenesis and cholesterol
synthesis have all been found to be modulated by extracts of
several therapeutic plants (Jacob and Narendhirakannan
2019). Plants' antihyperglycemic action is mostly related to
their capability to reestablish the function pancreatic tissue
by inhibiting glucose absorption in the intestine, increasing
insulin secretion, or facilitating different metabolites in

insulin dependent diabetes mellitus. Different tissues and
cells often develop a resistance to the endogenic insulin
that’s why most diabetic people are suffering from the non-
insulin dependent diabetes. By the use of herbal medicinal
substances, resistance of the cells can be converted into
sensitivity (Choudhury et al. 2018).

Recently, it has been revealed that leaves of B.
variegata contain proteins that have insulin-like properties.
This protein is found in chloroplasts of the leaves and has
the same amino acid sequence as bovine insulin. When
injected into diabetic rats, this protein may be able to control
the levels of glucose into the blood. This protein may be
responsible for decreased level of blood glucose. The leaves
consist of roseoside, a main metabolite which exhibits
insulinotropic activities (Shahana and Nikalje 2017).

A study was conducted by Shahana and Nikalje (2017)
in which oral administration of hydro-alcoholic, aqueous
and ethanolic extracts of B. variegata bark and leaves
showed considerable antidiabetic activity. After the
administration it was seen that extracts of plant improved
the glucose metabolism and lowered the high level of
glucose in blood at different doses. During in vitro research,
it was found that an ethanolic extract of B. variegata leaves
and its primary ingredient roseoside enhanced insulin
production in the B-cell line. Bark extracts regenerated the
B-cells and normalized the level of blood glucose.

The hypoglycemic effect of plant is due to the
presence of flavonoids which is shown the property of
insulin production besides having the ability to improve the
redevelopment of fB-cell and inhibit the enzyme
cyclooxygenase. In non-diabetic and diabetic rats, the
effects of plant extracts were assessed on serum lipid profile
such as low-density lipoproteins (LDL), high-density
lipoprotein (HDL), total cholesterol, phospholipids, very
low-density lipoprotein  (VLDL), very high-density
lipoprotein (HLDL), triglycerides and blood glucose level.
After this assessment it was seen that there is effective
improvement in high-density lipoproteins and significant
reduction in low-density lipoproteins and cholesterol. The
result of this study proves that the B. variegata have an
incredible hypoglycaemic effect (Fig. 1).

After treatment with ethanolic leaves extract of B.
variegata, glucose levels of plasma in both kinds of diabetes
were observed to be considerably lower. The antidiabetic
activity of ethanolic extract was comparable to that of
glipizide medicine. The activity of ethanolic extract in
reducing plasma glucose levels was seen without a
significant change in plasma insulin level. Ethanolic extracts
of B. variegata leaves do not have any expressive side effects
on liver enzymes like alkaline phosphatase, alanine amino
transferase and aspartate amino transferase in both types of
diabetes. In diabetic rats, ethanolic extracts of leaves
significantly increase the level of albumin and total proteins.
These extracts also improve the function of kidney by
reducing the levels of blood urea nitrogen (BUN) and
creatinine (Gurjar et al. 2018).



Therapeutic Effects of Bauhinia variegata / Innov STEAM Res Edu Vol 1, No. 2, 2023

Biological effects of Bauhinia variegataextracts

|

Wound healing activity
Anti-cancer activity

Anti-diabetic activity

Anti-hyperlipidemic activity
Fig 1: Therapeutic properties and effects of B. variegata plant extracts

The antidiabetic effect of B. variegata bark extract was
as good as the metformin, which lowers both postprandial
hyperglycaemia and fasting by the promotion of insulin
facilitated exterior glucose utilization and metabolism in
adipose tissues. Skeletal muscles provide some endogenic
insulin through the upregulation of glucose transporter.
However, detailed mechanism of hypoglycaemic activity of
B. variegata bark extracts is unknown. It is possible that the
extract works in the same way that metformin does or
enhancing insulin activity at the cellular level. In previous
investigations, antidiabetic herbs showed antihyperglycemic
activities in diabetic rats by boosting insulin action or
glucose homeostasis or promoting glucose metabolism. The
antihyperglycemic activity of B. variegata bark extract
could be explained by a similar mechanism. The occurrence
of insulin-like proteins in B. variegata leaves extract is the
reason of hypoglycemic effects of leaves. The bark extract,
on the other hand, had no such hypoglycemic impact.
Important antihyperglycemic activities were observed in B.
variegata bark extracts, which could be due to improved
glucose metabolism (Kumar et al. 2012).

ANTIOXIDANT ACTIVITY

In recent years, isolated compounds from the plant or the
antioxidant potential of herbal plant extracts, has grabbed
the people's attention because of the statement that free
radical have been linked to a variety of disorders as well as
the ageing progression. In many biological routes, free
radical reactions particularly with the involvement of
oxidative radicals have been shown that giving elevation to
a different type of disorders by causing damage to nucleic
acid, lipids, membranes and proteins. In the origination and
development of several disorders including cardiovascular
diseases, inflammatory damage, atherosclerosis and cancer,
reactive oxygen species play a significant role. All oxygen-
using organisms produce reactive oxygen species due to the
regular metabolic activities (Saraswathy et al. 2011).
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The antioxidant property of B. variegata ethanol root
extracts was achieved by free radical scavenging in vitro
using the chemicals super oxide, (DPPH) 1,2-diphenyal-1,2
picrylhydrazyl and nitric oxide (Rajani and Ashok 2009).
When compared with other extracts, the ethanolic extracts
had much higher antioxidant activity. Antioxidant property
of any herbal plant is dependent upon the occurrence of
whole phenolics molecules. The antioxidant property of
plant extracts is proportional to the quantity of total phenolic
content present. Both the ethanolic and aqueous extracts of
roots had significant antioxidant property by scavenging a
range of free radicals such as nitric oxide (NO), 1,2-di
phenyl 1,2-picrylhydrazyl (DPPH) and superoxide (SO)
(Kumar et al. 2020).

Pandey and Agarwal (2009) found the antioxidant
property in the B. variegata methanolic extract by
suppressing the production of thiobarbituric acid reactive
substances (TBARS) in vitro. They discovered flavonoids,
tannin, and other phenolic compounds in plant extracts.
Fractions and crude extracts of B. variegata were also used
to test the antioxidant activity of plant. According to the
study, in comparison to traditional quercetin, the elements of
ethyl acetate, n-hexane and methanol show different
scavenging efficacy.

In another study, the antioxidant and DNA-protective
properties of a methanol extract from tree bark were
evaluated. The findings revealed that methanolic extract has
significant antioxidant activity and may protect pBR322
DNA from oxidative impairment. In the bark of B. variegata
different compounds like flavonoids and phenols are present
that play significant role in antioxidant activity DNA
protection. The separation of bioactive phytoconstituents
such as lupeol, sitosterol, quercetin, and kaempferol was
achieved through chemical analysis of a methanolic extract
from the stem of B. variegata. These phytochemicals
extracted from plants have been thoroughly investigated and
are known to exhibit significant biological activity (Kumar
et al. 2020). Because of its reducing capacity, radical
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neutralization and strong binding leaf extracts B. variegata
could counteract oxidative impairment (Mishra et al. 2013).
As compared to stem bark and leaf extracts of plant, extracts
from floral buds show most powerful antioxidant property
(Pandey 2017; Shahana and Nikalje 2017).

ANTICANCER ACTIVITY

Cancer is a term used to describe a group of disorders in
which aberrant cells divide uncontrollably and can infect
neighbouring tissues. Cancer is the biggest reason of
mortality in all over the world, and it has a significant social
impact. It is a significant impediment to extending life hope
in the twenty-first century. The World Health Organization
(WHO) claims that, cancer claimed the lives of 9.6 million
people last year. Cancer is the most serious medical problem
confronting our world today. It is becoming more common
over the world, and the mortality toll continues to rise. It has
become so common that we will almost certainly all be
affected by it at some point in our lives, whether we get
cancer to ourselves or know someone who suffer from
cancer. The nature and phase of cancer determine the
treatment options. The majority of patients receive a mix of
therapies, such as radiation therapy and chemotherapy along
with surgery (Yun et al. 2021).

Therapeutic plants and traditional drugs are
inexpensive, effortlessly accessible and sometimes free of
cost. Ethnopharmacological studies on therapeutic plants,
which have historically been used to cure cancer, were
lately examined using scientific databases. However, in
rural regions, the finding of unfamiliar shrubberies that may
be used for the treatment of cancer is still a hot subject
(Agyare et al. 2018).

Ethanolic extracts of plants had a substantial role in
cytotoxic and anticancer activities, as well as being useful in
the reduction of liver cancer and human cancer lines
(Naeem and Ugar 2019). Extracts of different parts of
Kachnar have the ability to reverse tumor induced
alterations in the proteins and different haematological
parameters. Similarly, they discovered that giving extract of
Kachnar to people orally reduced the growth of solid
tumours (Lim 2014).

Different compounds extracted from plants stimulate
cell death and cell cycle arrest in many tumor cells and
show anticancer activities. Cancer can be treated more
effectively by the combining of B. variegata extracts and
chemotherapy as compared to only plant extract. These
extracts from plants decrease the volume of cancer cells and
increase the survival time of organisms, also reduce the
cancer doubling time. In the assembly of different cellular
developments such as proliferation, cell differentiation and
apoptosis, glutathione play a significant role in cancer
inhibition. Any instabilities in the level of glutathione lead
to the development of many human sicknesses as well as
cancer. Reduced levels of glutathione cause cancer because
susceptibility to oxidative stress is raised. Treatment of

cancer with B. variegata extracts raised the level of
glutathione and restored the antioxidant contents in the
body. Anticancer activity of B. variegata may be because of
the free radicals and antioxidant scavenging ability (Pandey
2017).

An in vitro study discovered that extracts of B.
variegata inhibited the growth of several cell lines,
indicating that it was anti-tumor. In another study it was
stated that methanol extracts of plant leaves at different
doses of 300, 600 and 900 mg/kg showed anticancer activity
by maintaining the composition of chromosomal
abnormalities and micro molecules in cyclophosphamide
induced cancer in cells of bone marrow in experimental rats
(Singh et al. 2019).

There are several reports present, revealed that
different phytochemical compounds such as phenols,
polyphenols and flavonoids aids as a growth inhibitor or
toxic to the cancerous cells because of their biological
connections with the further biological developments,
different enzymes and proteins. Furthermore, flavonoids
have the impressions on signal transduction in angiogenesis
and cell proliferation that’s why also show the anticancer
activities. The stem flavonoids of B. variegata found to
exhibit cytotoxic effect against lymphoma, leukaemia,
Dalton's ascetic and a variety of other cancer cell lines. It
has been stated that against the ovarian cancer cell lines
flavonoids in B. variegata have been found to be extra
selective. In the future, further extensive study on the
separation and categorization of exact chemical medieties
from the leaf extract of B. variegata as well as biological
tests, could lead to the development of a harmless anticancer
drug (Mishra et al. 2013).

HEPATOPROTECTIVE ACTIVITY

Liver serves as significant organ for the detoxification of
different cellular waste materials. Thus, liver dysfunction
(hepatopathy) can progress to multi-organ stoppage and,
ultimately, death of organisms occurs (Pani et al. 2011a, b).
Hepatoprotective substances can be found in large quantities
in herbal medicines. In the treatment of numerous liver
ailments, mono- and polyherbal formulations have been
employed. In experimental rat, ethanolic extract of B.
variegata stem showed the hepatoprotective activities
against the liver tumor that was induced by N-
nitrosodiethylamine. N-nitrosodiethylamine-induced liver
tumors were suppressed by ethanolic extract of plant stem,
as evidenced by a reduction in N-nitrosodiethylamine-
induced raised levels of lipid peroxidase, total bilirubin,
oxaloacetate transaminase, serum glutamate, glutathione
peroxidase, gamma glutamate trans peptides, pyruvate
transaminase and alkaline phosphatase (Al-Snafi et al.
2019).

Hepatotoxins raise total lipid levels in the liver. In
carbon tetrachloride (CCls) intoxicated rats, alcoholic
extract of B. variegata bark showed great hepatoprotective
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activity. In these rats, whole lipid content in liver and blood
increased significantly but after the treatment with stem bark
extract of plant their concentrations returned to normal
level. This is a strong sign that the liver cells' functional
integrity was improved. The liver's ability to produce
albumin is harmed by CCly. As a result, the protein level of
serum drops in such situations. The hepatoprotective
activity of B. variegata bark extract and its usage as a liver
tonic was further confirmed by the restoration of protein
concentration to normalcy (Negi et al. 2012).

Gul et al. (2021) administered methanolic flower
extract of B. variegata to CCl4 intoxicated rats, which
showed considerable  hepatoprotective = movement.
Concentrations of several enzymes and bilirubin increased
after administration of CCls. However, after ingesting
methanol flower extracts bilirubin and levels of different
enzymes decreased. Reportedly, the function of cells is
improved by flavonoids present in B. variegata and can
block hepatocytes cellular leakage caused by CCl..
Correspondingly, with bilirubin, the ranges of AST, ALP,
ALT and GGT were effectively controlled with numerous
dosages of flower extracts. Flower extracts of B. variegata
were also useful in the treatment of hepatocyte pycnosis,
inflammation and breakdown of liver cells, which are
caused by CCls. Histological studies revealed that B.
variegata has the potential for the medication of liver cell
damage because of the presence of flavonoids.

NEPHROPROTECTIVE ACTIVITY

In vivo study of B. variegata demonstrated that ethanolic
extracts of plants are related with nephroprotective
activities. In a study in rats, in which nephropathy was
artificially induced by the use of cisplatin, it was reported
that giving the ethanol extract of B. variegata at different
doses of 400 and 200 mg/kg for 14 days extensively
reversed the impacts of cisplatin. The plant extract raised the
output of urine volume, body weight and also lowered the
blood concentration of the urea and creatinine at the dosage
of 400mg/kg. Histological destructions were lower in rats
treated with the extracts of B. variegata as compared to
intoxicated rats. Statistical significance of nephroprotective
activity of BV-treated group and the polyherbal drug
cystone (standard group)-treated group (both the groups
were compared against toxic control) were found almost
equal as both groups gained same level of significance
(P<0.001) against the toxic group in most of the parameters
including serum urea and creatinine (Kumari et al. 2021).
The repressive impact of B. variegata leaves on lipase
and amylase enzymes was investigated during the research
that is directed by Patil et al. (2017). Salivary gland and
pancreas release the a-amylase which is participating in
carbohydrates breakdown. In herbal medicines obtained
from medicinal plants inhibitors of a-amylase is present
which is found to be very advantageous in lowering the
hyperglycaemia of post prandial. Alpha amylase inhibitors

improve hyperglycaemia by reducing carbohydrate
ingestion and glucose absorption, which reduces the uptake
of glucose into adipose tissues and decreases triacylglycerol
production and storage. Pancreatic lipase hydrolyzed the
dietetic lipids into 2-monoacyalglycerol and fatty acids for
their intestinal absorptions. Therefore, diet induced obesity
can be significantly treated by inhibiting the activities of
pancreatic lipase and oa-amylase which are digestive
enzymes. By using varied doses of extracts, the inhibitory
effect of B. variegata leaves extract against pancreas and
lipase enzyme was determined. On pancreatic lipase and a-
amylase, numerous solvent extracts of plant revealed a dose
dependent inhibitory action. Highest a-amylase repressing
activity represented by the methanolic extracts of B.
variegata as compared to acetone extract. Similarly,
methanol extracts inhibited lipase activity the most, while
acetone extract inhibited it the least (Patil et al. 2017).

WOUND HEALING ACTIVITY

Any damage or break to the anatomical, functional or
cellular stability of the living cells is defined as the wound.
The process which involves the repairing of soft tissues such
as the skin after wound is known as wound healing process.
An inflammatory reaction starts after an injury, and group of
cells beneath the skin are activated to produce more
collagen protein. After the production of collagen epithelial
tissue is regenerated at the site of injury (Rajput and Gohil
2020). B. variegata plays a vital role in wound healing that
has been used for many years as a healing agent (Naeem
and Ugar 2019). Tannins and flavonoids are present in B.
variegata extract which stimulate the wound curative
activity by their antioxidant potential and antimicrobial
properties. Triterpenoids can also boost collagen production,
which aids in wound healing (Rajput and Gohil 2020).

For the stimulation of the wound healing process
lectins act on immune system cells, angiogenesis pro-
inflammatory response and collagen synthesis by
moderating the release of growth factor and inflammatory
cytokines (Cagliari et al. 2018). From Bauhinia species, just
a single lectin protein has been confirmed for the wound
healing activity (Cagliari et al. 2018). Recently, a
recombinant isoform of B. variegata lectin (rBVL-1)
became available through cloning in Escherichia coli. This
isoform has similar amino acid and DNA sequence to other
familiar Caesalpinoideae lectins. Healing possibilities of B.
variegata lectins (nBVL) and recombinant lectins (rBVL-1)
can be investigated on skin wounds that are artificially
induced (Negi et al. 2012).

Pro-healing activities are also present in the
recombinant isoform of the lectins. Subsequent phenotypic
change of fibroblast into myofibroblasts and discharge of
different growth factors could explain the experimental
speed of wound healing. Even in inflammatory phase
fibroblast produce large amount of collagen at injury site
and carry out quicker wound shrinkage (Negi et al. 2012).
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ANTI-HYPERLIPIDEMIC ACTIVITY

Dyslipidemia is characterized by irregular levels of
lipoprotein and lipid in the blood. Dyslipidemia is
frequently caused by accumulation of high amounts of lipids
in the different tissues and blood, an illness known as
hyperlipidemia, which is a primary basis of cardiovascular
and insulin resistance disease. The appearance of a pro-
inflammatory response and hyperlipidemia in the body are
due to the increased ingestion of n-6 fatty acids and
saturated fats in the diet (Bettadahalli et al. 2020).

For the development of heart and circulatory problems
hyperlipidemia is a most common risk factor (Kumar et al.
2011). Disorders of plasma lipoproteins and instabilities to
lipid metabolism are closely linked to the congestive heart
failure and atherosclerosis (Rajani and Ashok 2009).
Hyperlipidaemia can be treated with a variety of synthetic
medicines. Plants' antihyperlipidemic action is significant in
lowering the risk of cardiovascular disease. Plant extracts or
phytochemical components are sometimes more effective
than established hypolipidemic drugs (Asija et al. 2016). B.
variegata stem and root extracts showed an important
lowering effect in low-density lipoproteins and cholesterol.
This proves that B. variegata not only decreases the
production rate but may also decrease the absorption of
body cholesterol.

Flavonoids are rich components of root and stem
extracts that block the activity of HMG-CoA. B. variegata
ethanolic and aqueous extracts of stem and root decrease the
levels of triglyceride by triggering the lipoprotein lipase
(LPL). Lipoprotein is a leading enzyme associated with the
metabolism of triglyceride. Additionally, very low-density
lipoprotein concentrations were also reduced by B. variegata
extracts. Extracts of B. variegata increased the level of high-
density lipoprotein and showed defensive action. Increased
high-density lipoprotein causes the breakdown of cholesterol
and triglyceride in the liver (Rajani and Ashok 2009).

CONCLUSION

The information gathered from various sources has revealed
that B. variegata is a source of quite a few phytochemicals
with great therapeutical effects such as regulating the blood,
glucose, lipids and lipoprotein levels. Different parts of
plant leaf, root, stem, stem bark, floral parts show
therapeutic effects and control different ailments. For
instance, stem and root extracts are rich in flavonoids and
effective in blocking HMG-CoA. Root extract has
cholesterol and lipoproteins lowering properties. With the
abovementioned effects, B. variegata is a target plant for
exploring more phytochemicals with their health improving
properties and effects.
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