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Abstract: The healing properties of plants have been utilized by humans from ancient times to the present in order to combat
infections and avert illnesses. Thespesia populnea is a member of the Malvaceae family and is located in coastal and tropical
areas of India as well as in arid soil regions. The plant is versatile, with all its components, including roots, leaves, bark, stem,
flower, and fruits, employed for their anti-microbial, anti-oxidant, anti-inflammatory, and anti-fertility attributes. The plant
extracts are obtained using various solvents such as ethanol, methanol, water, and ethyl acetate to test their anti-microbial
efficacy against urinary tract infections. Phytochemical analysis revealed the presence of alkaloids, terpenoids, and tannins.
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I. INTRODUCTION
Plants serve as significant sources of anti-microbial agents utilized for research purposes and as medically beneficial plants
applicable in traditional medicinal practices. Numerous screenings for medically beneficial therapeutic biomolecules have been
conducted, and these bioactive components are recognized by the World Health Organization (WHO), highlighting the importance
of medically beneficial plants. Thespesia populena has been utilized for extraction methods that promote safe and effective
healthcare for a large number of individuals suffering from urinary tract infections (UTI) [parle et al. , 2006].
Thespesia populena and its therapeutic activity for UTI patients: This extraction technique is applicable to all types of plant body
parts, including leaves, stems, bark, roots, wood, flowers, fruits, and seeds. Therefore, it is vital to consider the preferred forms; all
parts address both traditional and modern health care systems, utilizing therapeutic agents effectively for healing.
The leaves are primarily utilized for their anti-inflammatory effects and are involved in phytochemical investigations, extraction
techniques, and indicators used for compounds such as lupeols, lupenone, gossypol, and beta-sitosterol. These extraction products
are chiefly aimed at components that contribute to anti-inflammatory, anti-fertility, and beneficial effects for humans, while the fruit
contains beta-sitosterol and ceryl alcohol, as well as a yellow pigment associated with Thespesia populena.
Traditionally, the plant is utilized for its medicinal properties, demonstrating actions such as anti-fertility, antioxidant, purgative, and
hepatoprotective effects in its bark, wood, leaves, flowers, and fruits, which can assist in treating ringworms, guinea worms, scabies,
and Alzheimer’s disease for enhancing memory treatment. Antioxidant and hepatoprotective actions, along with wound healing
activity, form the primary objectives of current studies investigating antibacterial, antimicrobial, and antifungal activities of leaf
extracts, with whole plant samples collected from Tamil Nadu, India [Baron et al. , 1990].
Thespesia populena leaf: The leaves of Thespesia are heart-shaped, green, and generally range from 5 to 10 cm in length. They
exhibit small scales on both surfaces and feature distinct yellow veins. The leaves are spirally arranged on the stem and possess
stalks. Their texture is leathery, giving them a substantial feel. Chemically, the leaves contain beta-sitosterol, a plant sterol
recognized for its nutritional and medicinal properties. This compound, alongside other plant sterols, contributes to the potential
health advantages of the leaves.

Il. BETA-SITOSTEROL'S ROLE IN UTI
Anti-inflammatory: Beta-sitosterol may lessen inflammation and may assist in easing symptoms of UTI and encourage healing.
Anti-inflammatory agents act in various manners to inhibit inflammation, which assists in regulating the rate of protein synthesis,
diminishing lymphocyte proliferation, stabilizing the membranes of cells, and lysosomes, the organelles within cells that hold
digestive enzymes, and enhancing pulmonary microcirculation.
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Immunodulatory: It can affect the immune system and improve the body’s capacity to combat infections and promote healing.
Immunomodulators can either activate or inhibit the immune system. When an immunomodulator activates, it provides your
immune system with the necessary support to enable it to respond to an illness or disease like inflammatory bowel disease (IBD),
allergic conditions, and infections. [Lyne et al. ,1995].

Antioxidant: It neutralizes free radicals within the body and decreases oxidative stress to bolster the immune system, aiding it in
warding off infections. Antioxidants may prevent some of the damage inflicted by free radicals that can result in cancer.
Antioxidants might assist in reducing your risk of AMD by as much as 25%. In the skin, it enhances the barrier against UV and
diminishes the visibility of dark spots.

Flower: The flowers of Thespesia are bell-shaped, featuring five broad, round, oblique petals. Initially pale yellow at the center, they
change to pink or purple-pink as they mature. The flowers measure roughly 7. 5 cm in diameter. The pedicels are thick, measuring
between 1. 3 to 5 cm in length, and the calyx is cup-shaped, green, and about 10 mm long. The stamens are arranged on a column
and approximately 2. 5 cm long. The pistil comprises a five-celled ovary with a slender style and five broader stigmas. The flowers
also contain various chemical constituents, such as populenol, tannins, phytosterols, terpenes, and gums and mucilage, which
contribute to their medicinal and nutritional benefits.

Populenol: Exhibits anti-bacterial, anti-inflammatory, and antioxidant properties.

Phytosterol: Demonstrates anti-adhesion and synergistic effects. Phytosterols compete with dietary cholesterol for specific enzymes
required for their metabolism. This can decrease cholesterol absorption by a significant 30-50%. Test-tube and animal
investigations similarly suggest that phytosterols could possess cancer-fighting capabilities and may slow tumor growth and spread.
A high intake of phytosterols may be associated with a reduced risk of stomach, lung, liver, breast, prostate, and ovarian cancer.
Gum and mucilage: Function as a protective barrier and possess diuretic effects.

Bark: The bark of Thespesia is smooth and gray in hue, exhibiting a slightly scaly and flaky texture. It has a thickness ranging from
4 to 6 mm, providing a sturdy outer layer. The bark contains triterpenoids, a class of chemical compounds noted for their medicinal
and therapeutic properties, which add to the plant’s overall potential health benefits. Triterpenoids: Act against biofilm formation
and modulate the immune response. Triterpenoids from plants have proven effective in reducing inflammation. Triterpenoids have
been observed to inhibit tumor progression by activating the intrinsic apoptosis pathway. Asiatic acid has been studied for its
potential to enhance passive avoidance memory and learning but did not influence active avoidance memory in animal studies.
[Owens et al. ,2000].

Stem: Thespesia is a medium-sized tree that reaches a height between 6 to 10 meters. Its twigs are initially adorned with brown to
silvery scales, which fade away as the tree develops. The tree exhibits a broad crown with branches that extend outward. The tree's
parts are recognized for their properties related to wound healing, antidiabetic effects, and antidiarrheal functions. The root system
consists of a taproot that grows straight down, while lateral roots branch out from the main root to the smaller roots, efficiently
absorbing nutrients from the soil. The root bark is thick and fibrous, appearing in colors ranging from grayish-brown to brownish-
black, and is noted for its astringent characteristics.

Astringent: Alleviating inflammation and drying excess mucus in the urinary system. The main advantages consist of reducing acne,
firming the skin, minimizing and unclogging pores, cutting down oil production, and purifying the skin. Natural astringents may
offer numerous anti-inflammatory, antifungal, and therapeutic benefits.

Phytochemicals present in Thespesia populena:

HO
Source:https://www.abcam.com/beta-sitosterol-antitumor-agent-ab143122.html
Antioxidant:
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reference_fig2_347546455
Phytosterol:

Source:https://pubchem.ncbi.nlm.nih.gov/compound/Phytosterols
Triterpenoids:
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Source:https://animalia-life.club/qa/pictures/triterpenoid-structure
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Urinary tract infections (UTIs):

UTI is a prevalent infection that occurs more frequently in females than in males, affecting 1 to 2% of children. The bacteria
responsible for 90% of these infections is E. coli, which is found in the gut microbiome. It ascends to the kidneys through the uterus
when unclean hands come into contact with the urinary system. The urinary tract includes the kidneys, uterus, urethra, and bladder.
UTI primarily causes inflammation of the linings in the urinary tract; some symptoms include abdominal and pelvic pain, pain
during urination, the urgency to urinate, urinary incontinence, a foul odor, fever, fatigue, chills, and confusion, among others.
[Mohan et al. , 2011].

Thespesia populena role in UTI:

The extract of Thespesia populena was derived using various extraction techniques. The identified compounds included saponins,
flavonoids, tannins, carbohydrates, and reducing sugars. These compounds were evaluated against different microbes that may lead
to UTI infections. The entire plant possesses antioxidant, anti-microbial, anti-inflammatory, populenol, astringent, and beta-sisterol
properties, which aid in alleviating symptoms and treat the infection with minimal side effects on the human urinary system. [Patil
etal., 2012].

Saponins: Saponins have anti-inflammatory characteristics that alleviate pain during urination and exhibit antimicrobial properties
that reduce microbial load. They neutralize harmful free radicals that can damage cells, potentially leading to chronic conditions
such as heart disease or cancer. Due to their distinctive ability to modulate immune system functions and target tumor cells,
saponins represent a promising research area for cancer prevention and treatment.

Tannins: Tannins play a crucial preventive role by inhibiting the adhesion of bacteria in the body, soothing the urinary tract lining,
and providing anti-inflammatory effects. Tannins may also possess antimicrobial benefits that improve gut health, and they can help
alleviate inflammation in the body. Some tannins have been linked to a lower risk of heart disease.

Populenol: 1t is present in the plant and has anti-diuretic effects that aid in flushing bacteria out of the body through urinary flow.
Astringent: Astringent aids in the contraction of inflamed tissues and reduces swelling and irritation in the urinary tract. The whole
plant contains numerous herbal and chemical compounds that can be harnessed for various health-related issues. However, it is
primarily utilized in this context for the prevention and treatment of UTI and associated concerns, with a specific emphasis on pre-
and post-care.

Other applications of Thespesia populena:

Anti-inflammatory:

Anti-inflammatory or antiphlogistic refers to a characteristic of a substance or treatment that diminishes inflammation or swelling.
These medications alleviate pain by mitigating inflammation in contrast to opioids, which influence the central nervous system to
inhibit pain signals to the brain. Beta-sitosterol may lessen inflammation and may assist in alleviating symptoms related to cancer
prevention and treatment primarily by enhancing apoptosis, inducing cell cycle arrest, bidirectionally regulating oxidative stress,
improving metabolic reprogramming, inhibiting invasion and metastasis, and modulating immunity and inflammation.

Antipyretic:

An antipyretic (from anti- 'against' and pyretic 'feverish’) is a compound that reduces fever. Antipyretics prompt the hypothalamus to
override a prostaglandin-induced rise in temperature. The body subsequently works to decrease the temperature, resulting in a
reduction of fever. The antipyretic assessments are conducted in mice by injecting acute arthritis in the left hind leg of mice to
evaluate the antipyretic effects.

Antidiabetic:
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An antidiabetic is a compound that aids in controlling blood sugar levels in individuals with diabetes mellitus. These compounds
function by either boosting insulin production, enhancing insulin sensitivity, decreasing glucose absorption, or diminishing glucose
production in the liver. Flavonoids: Quercetin — Increases insulin sensitivity and has antioxidant attributes. Kaempferol — Aids in
regulating glucose metabolism. Tannins: Recognized for inhibiting a-amylase and a-glucosidase enzymes, which assist in slowing
carbohydrate digestion and glucose absorption.

Phenolic Compounds: Thespesia comprises various bioactive compounds that contribute to its medicinal attributes. Gallic acid,
recognized for its antioxidant benefits, helps protect pancreatic -cells, which are vital for insulin production. Ellagic acid promotes
glucose uptake and stimulates insulin secretion, further aiding in healthy blood sugar regulation. The alkaloids found in the plant
help stimulate insulin release and decrease blood sugar levels. Furthermore, saponins are acknowledged for enhancing glucose
uptake in muscle cells and improving insulin sensitivity, making these compounds beneficial in managing conditions such as
diabetes. Terpenoids: Have been noted to exhibit hypoglycemic effects by enhancing glucose metabolism.

The mechanism of Thespesia populena encompasses:

Stimulating insulin secretion from pancreatic B-cells. Enhancing glucose uptake in peripheral tissues. Inhibiting carbohydrate-
digesting enzymes to lower postprandial blood sugar levels. Reducing oxidative stress, thereby protecting p-cells from damage.
Ameliorative effects:

Thespesia populena contains flavonoids (quercetin, kaempferol) and phenolic compounds (gallic acid, ellagic acid) that neutralize
free radicals, preventing cardiac cell damage. Bioactive compounds in Thespesia populnea diminish pro-inflammatory cytokines
(such as TNF-a and IL-6), reducing vascular inflammation and safeguarding heart tissues. Thespesia populnea has been discovered
to reduce LDL cholesterol and triglycerides, preventing atherosclerosis, and increase HDL (good cholesterol), which aids in
removing excess fats from blood vessels. [Barry et al. ,1981].

Thespesia populnea contains substances that enhance vasodilation (the expansion of blood vessels), leading to lower blood pressure.
It boosts nitric oxide (NO) production, which relaxes blood vessels and decreases resistance to blood flow. The polyphenols and
flavonoids present in Thespesia populnea assist in protecting heart muscles by inhibiting cell death (apoptosis) and minimizing
fibrosis (the scarring of heart tissue). Thespesia populnea possesses antiplatelet and anticoagulant characteristics, which help in
thwarting unnecessary blood clots from forming. Its properties include antioxidant, anti-inflammatory, lipid-lowering, and
vasoprotective effects. Thespesia provides numerous cardiovascular advantages, such as preventing atherosclerosis by decreasing
plague accumulation in the arteries. It aids in lowering blood pressure and enhancing circulation, thereby supporting overall heart
health. The plant also helps in reducing cholesterol and triglyceride levels, crucial elements for sustaining a healthy cardiovascular
system. Furthermore, it safeguards heart muscles from oxidative stress and damage, which further bolsters heart function. By
diminishing blood clot formation, Thespesia may also reduce the likelihood of heart attacks, making it a beneficial natural remedy
for heart health.

1. CONCLUSION

The phytochemical analysis of Thespesia populnea revealed various types of compounds, primarily flavonoids, phenols, steroids,
saponins, and tannins. This plant comprises a total of 15 bioactive compounds. Carotenoids and flavonoids were found to be
alkaloids and demonstrate significant antimicrobial potential for treating UTIs, rendering this plant a comprehensive source of
medicine for numerous infections. The extract from the plant inhibits microbial growth in the urinary tract and can be processed to
discover more new drugs. [Hopkins et al. , 1999]. The ethanolic leaf extract and petroleum ether fraction of Thespesia populnea
show significant promise as natural treatments for Alzheimer's disease, backed by preclinical evidence of their antioxidant,
neuroprotective, and acetylcholinesterase inhibitory capabilities. It is suggested that ethanolic bark and wood extracts undergo
further similar studies in future research, as they may contain active compounds that could assist in treating symptoms of
Alzheimer's disease. [Das et al., 2010].
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