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ABSTRACT

Turmeric (Curcuma longa) contains various compounds that potentially improve health. Bisacurone is a
turmeric-derived compound but has been less studied compared to other compounds, such as curcumin. In this
study, we aimed to evaluate the anti-inflammatory and lipid-lowering effects of bisacurone in high-fat diet
(HFD)-fed mice. Mice were fed HFD to induce lipidemia and orally administered bisacurone daily for two
weeks. Bisacurone reduced liver weight, serum cholesterol and triglyceride levels, and blood viscosity in mice.

Turmeric and its components have various health beneficial functions. However, little is known about function
of bisacurone, which is one of the sesquiterpenes in turmeric, at the compound level. In this study, we
investigated the preventive effect of bisacurone on hepatic lipid accumulation and its mechanism in HepG2 cells
and ICR mice.

Diabetes nephropathy (DN) is a serious diabetic problem that may progress to renal failure. The root of
Curcuma longa L., often known as turmeric, provides various health benefits. Bisacurone is a bioactive
terpenoid found in small amounts in turmeric that possesses anti-inflammatory and antioxidant properties. The
present study focuses on the potential protective effects of bisacurone against DN via reducing renal
inflammation, oxidative stress, and apoptosis.

Keywords: Bisacurone; High-Fat Diet; Cholesterol; Blood Viscosity; Pro-Inflammatory Cytokines; NF-Kb
Pathway, Diabetes Nephropathy, Hepatic Lipid Accumulation, Oxidative Stress, Apoptosis.

I. INTRODUCTION

Turmeric

Turmeric (Curcuma longa) contains various compounds that potentially improve health. Bisacurone is a

Taxonomic Details:
Botanical Name - Curcuma Longa
Family - Zingiberaceae

Common Name - Turmeric

Part used - Dried rhizomes

Urdu Name - Haldi

Kingdom - Plantae
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Subkingdom - Tracheobionts
Super division - Spermatophyta
Division - Mangoliophyta
Order - Zingiberales
Structure of Bisacurone

Fig 2. Structure of bisacurone
IUPAC Name: (65)-6-[(1R,4S,55)-4,5-Dihydroxy-4-methylcyclohex-2-en-1-yl]-2-methylhept-2-en-4-one
Molecular formula: C;H,
MolecularWeight:252.354 g-mol -1
Activity:
1) Antidiabetic:
Diabetes mellitus (DM) is a metabolic condition characterized by chronic hyperglycemia caused by inadequate
insulin production from pancreatic 3f -cells and/or insulin resistance on target cells. Diabetes cases are
expected to increase from 171 million in 2000 to 366 million by 2030. Diabetic kidney disease (DKD) is a severe
diabetes complication that may lead to chronic kidney disease (CKD). 40-50% of newly diagnosed kidney
transplant patients have diabetic nephropathy (DN). The typical microvascular effects of DN include mesangial
enlargement, glomerular hypertrophy, interstitial fibrosis, and perhaps arteriolar dilation.# In addition to these
glomerular filtration rates (GFR) abnormalities, DN may induce hyperfiltration, microalbuminuria, proteinuria,
and scattered glomerulosclerosis, which often results in severe renal failure. Besides, DN has been associated
with diabetes-related oxidative stress, lipid abnormalities, inflammatory pathways, renal hemodynamic
changes, and insulin resistance.
An excess of reactive oxygen species (ROS) causes the development of DN, which is induced by hyperglycemia
and oxidative stress. Excess ROS causes podocyte degeneration and death in the diabetic kidney. Besides,
NADPH oxidase (NOX), specifically the widely spread NOX4, is the primary source of ROS at DN NOX4-produced
ROS is mainly responsible for fibrosis and podocyte death in diabetic kidneys. Oxidative stress has a role in the
molecular mechanism causing fibrosis in various organs, including DN. Nrf2 is a transcription factor involved in
antioxidant and anti-inflammatory responses, making it an important cellular defense mechanism. Excess ROS
may damage cellular macromolecules and activate redox-sensitive molecules like nuclear factor-kappa B (NF-
kappa B), resulting in pro-inflammatory mediators and other cellular degradation. Diabetes problems and DN
have been linked to oxidative damage, NF-kB activation, and increased pro-inflammatory conciliators. In
addition, TLR4/MyD88/NF-kB signaling augments the inflammatory cascade in diabetic kidneys by regulating
the production of pro-inflammatory mediators. Furthermore, DN induces oxidative stress and inflammation,
which leads to a series of events that results in apoptosis and cell death.

Herbal medicine has a long history of usage in the treatment of diabetes. Several studies indicate that these
herbs may benefit humans and animals with DM. Because oxidative stress, inflammation, and apoptosis
contribute to diabetes and its complications, medicinal herbs with antioxidant properties are utilized to
alleviate these side effects, including DN. Curcuma longa liter. (Zingiberaceae) is a plant that grows in both
tropical and subtropical areas. Turmeric powder is widely used as a spice and medicinal throughout Asia.
Turmeric extract has around 200 components, including phenolic chemicals and terpenoids. Several studies
have shown that curcumin, turmeric’s major bioactive component has medicinal properties. Curcumin is
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responsible for anti-inflammatory, antioxidant, neuroprotective, and anticancer activities.1® Furthermore,
bisacurone is a bioactive terpenoid found in low concentrations of turmeric. Previous research has
demonstrated that bisacurone can fight with free radicals, alter Nrf2/HO-1 signaling in the kidneys of diabetic
rats, and lower oxidative stress, inflammation and cell death. In this study, the authors looked at the protective
effects of bisacurone on diabetic kidneys in Sprague Dawley rats. The authors mainly investigated the
underlying molecular mechanisms via the Nrf2 /NF-kB/caspase-3 pathways in diabetic rat kidneys.

2) Hypolipidemic and Anti-Inflammatory:

Turmeric (Curcuma longa) has been widely used as a food spice and attracted interest as a source of
compounds with antitumor, anti-inflammatory, and lipid-lowering effects. To date, approximately 235
compounds have been isolated from C. longa, most of which are phenolic compounds and terpenoids . Among
them, curcumin is considered the most active constituent of C. longa. The health benefits of curcumin have been
extensively assessed for the prevention and treatment of inflammatory diseases , whereas those of other
compounds in C.longa have not been extensively investigated.

Bisacurone, a phytochemical present in C. longa, is a bisabolane-type sesquiterpenoid consisting of three
isoprene-derived units . Bisacurone inhibits TNF-a-mediated soluble vascular cell adhesion molecule-1 (VCAM-
1) expression in inflammatory monocytes and cancer cells . Feeding mice with bisacurone reduced total lipid,
triglyceride, and cholesterol levels in the liver.C. longa extracts containing bisacurone suppress the
development of ethanol-induced liver injury and non-alcoholic fatty liver disease (NAFLD) in murine models
by reducing serum levels of pro-inflammatory cytokines, such as IL-6 and TNF-a, and improving liver weight,
fat accumulation, and levels of biochemical markers, such as serum cholesterol and aspartate aminotransferase
(AST)/alanine aminotransferase (ALT). A randomized, double-blind intervention trial involving middle-aged
and elderly subjects with overweight or mild hypertension showed that a hot water extract of C.
longa containing bisacurone decreased the serum levels of C-reactive protein, IL-6, TNF-a, and VCAM-1.

The expression of inflammatory markers is increased in secondary lymphoid organs, in addition to liver and
adipose tissues, in diet-induced obese mice . However, the effects of bisacurone on the pro-inflammatory
responses of immune cells in the lymphoid tissues remain unclear. In the present study, we aimed to assess the
hypolipidemic and anti-inflammatory effects of bisacurone in high-fat diet (HFD)-fed mice. In addition, we
attempted to elucidate the mechanism responsible for the anti-inflammatory effect of bisacurone using a
murine macrophage cell line RAW264.7. This study provides insights into the use of bisacurone as a
hypolipidemic and anti-inflammatory molecule for the development of functional foods.

3) Suppresses hepatic lipid accumulation:

Studied on bisacurone suppresses hepatic lipid accumulation through inhibiting lipogenesis and promoting
lipolysis.

Turmeric and its components have various health beneficial functions. However, little is known about function
of bisacurone, which is one of the sesquiterpenes in turmeric, at the Type 2 diabetes was developed in rats by
consuming a high-fat/high-sugar diet for 8 weeks, followed by a low dose of streptozotocin and bisacurone for
4 weeks.

hepatic lipid accumulation and its mechanism in HepG2 cells and ICR mice. In HepG2 cells, bisacurone
significantly inhibited fatty acid-induced intracellular lipid accumulation in /a dose-dependent manner.
Bisacurone at 10 puM increased protein expression of peroxisome proliferator-activated receptor a and
carnitine palmitoyltransferase-1A accompanied by phosphorylation of AMP-activated protein kinase. In the
liver of ICR mice, bisacurone decreased total lipids, triglyceride, and cholesterol contents. Bisacurone at 10
mg/kg body weight increased phosphorylation of AMP-activated protein kinase, and its downstream acetyl-CoA
carboxylase as a rate-limiting enzyme for lipogenesis, while it decreased the nuclear translocation level of
sterol regulatory element-binding protein 1 and carbohydrate-responsive element-binding protein as the major
transcription factors for lipogenesis. On the other hand, bisacurone promoted lipolysis by up-expression of
peroxisome proliferator-activated receptor a and carnitine palmitoyltransferase-1A. Thus, bisacurone might be
a va luable food factor for preventing hepatic lipid accumulation by inhibiting lipogenesis and promoting
lipolysis through phosphorylation of AMP-activated protein kinase.
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4) Antioxidant and Angiogenic activity:

Studied on Bisacurone gel ameliorated burn wounds in experimental rats via its anti-inflammatory, antioxidant,
and angiogenic properties. Purpose of this study to investigate putative mechanism of wound healing for
chitosan-based bisacurone gel against secondary burn wounds in rats. The study done by using this method, a
second-degree burn wound with an open flame using mixed fuel (2 mL, 20 seconds) was induced in Sprague
Dawley rats (male, 180-220 g, n = 15, each) followed by topical treatments with either vehicle control (white
petroleum gel, 1%), silver sulfadiazine (1%) or bisacurone gel (2.5, 5, or 10%) for 20 days. Wound contraction
rate and paw withdrawal threshold were monitored on various days. Oxidative stress (superoxide dismutase,
glutathione, malondialdehyde, and nitric oxide), pro-inflammatory cytokines (tumour necrosis factor-alpha,
interleukins by enzyme-linked immunosorbent assay), growth factors (transforming growth factor-f3, vascular
endothelial growth factor C using real time polymerase chain reaction and Western blot assay) levels, and
histology of wound skin were assessed at the end.

Side Effects:

e Dizziness

e Nausea

e Headache

e Drowsiness

e Abnormal dreams
e Chest pain.
e Numbness of the hands and feet and muscle tremors or restlessness can also happen.

II. CONCLUSION

For the first time, our findings show that bisacurone reduces blood glucose levels significantly and improves
DN-induced kidney damage. The bisacurone reduces changes in renal biochemical markers, lipid profile,
oxidative stress and inflammation, fibrosis and apoptosis. Our study believes bisacurone might be applicable in
treating DN. Furthermore, the current work adds to the experimental evidence o curcumin’s therapeutic
potential and novel medication development.

These findings suggested that bisacurone gel can be a potential candidate to treat burn wounds via its anti-
inflammatory, antioxidant, and angiogenic properties.
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