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Pharmacological properties of rutin 
and its potential uses for Alzheimer’s 
disease

Abstract: 

Rutin, a flavonoid with a wide range of biological activities, has a long history of use in nutritional 
supplements owing to its action against oxidative stress, inflammation, and hyperglycemia. Because of 
its pharmacological properties such as antioxidant, antiapoptosis, antiinflammation, rutin is proposed 
to treat Alzheimer’s disease (AD). AD is a complex, multi-factorial neurodegenerative disease, and 
is characterized by neuronal atrophy of brain tissue. One of the pathological hallmarks of AD is the 
aggregation of soluble β amyloid (Aβ) into fibrillary deposits. Aβ aggregation induces neurotoxicity, 
oxidative stress and neuro-inflammation. In this review, we discussed the preclinical evidence on the 
antioxidant, antiapoptosis and anti-inflammatory proprieties of rutin, and the application of rutin 
in AD preclinical models. Rutin, delivered via oral and intraperitoneal routes, has been shown to 
functionally modify the cognitive and behavioural symptoms of AD in vivo due to its ability to cross 
the blood-brain barrier and act as both an antioxidant and an anti-inflammatory agent in the brain. 
Rutin attenuates oxidative stress, decreases the production of nitric oxide (NO) and proinflammatory 
cytokine and inhibits Aβ aggregation and cytotoxicity. Further studies to improve its bioavailability 
and investigations into its protective activities in AD would provide a concrete foundation for the use 
of rutin in clinical trials.
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Introduction

Flavonoids, a group of natural substances with diverse phenolic structures, are found in fruits, 
vegetables, roots, grains, bark, flowers, stems, wine and tea [1]. The most common native flavonoid is 
rutin, which is found in a wide variety of plants (>70 plant species) and plant-based products [2, 3]. 
The nonmenclature of rutin varies in the literature and it may be referred to as rutoside, quercetin-
3-O-rutinoside, vitamin P and sophorin.  The etymology of the rutin classification has been linked 
to the Latin name for the rue plants Ruta graveolens, which can be dated back to the 19th century 
when rutin was first isolated. The content of rutin is the highest in leaves of rue plants (86.0 mg/g 
dw) followed by flowers of buckwheat (53.5 mg/g dw), flowers of pansy (33.5 mg/g dw), leaves of 
buckwheat (20.0 mg/g dw), and flowers of rose (10.0 mg/g dw) [4]. Buckwheat has been cultivated 
as a source of rutin for herbal drug preparation in the United States since the mid-20th century and 
nowadays buckwheat plants Fagopyrum are considered to be a major dietary source of rutin.

Chemically, rutin, 2-(3,4-dihyd-roxyphenyl)-5,7-dihydroxy-3-[β-L-rhamnopyranosyl-(16)—β-
D-glucopyranosyloxy]-4H-chromen-4-1, is a glycoside comprising flavonolic aglycone quercetin 
alongside with disaccharide rutinose [Fig.1]. It appears as an odourless yellow crystalline powder that 
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Neuroinflammation and Its Role in 
Neurodegenerative Sicknesses

Description

Neurodegeneration may be a development that happens within the central system nervous through the 
hallmarks associating the loss of neurotic structure and performance. Neurodegeneration is ascertained once 
infective agent insult and principally in varied alleged ‘neurodegenerative diseases’, typically ascertained 
within the aged, like Alzheimer’s, sclerosis, Parkinsonism and amyotrophic lateral induration that 
negatively have an effect on mental and physical functioning. Contributing agents of neurodegeneration 
have nevertheless to be known. However, recent information have known the inflammatory method as 
being closely coupled with multiple neurodegenerative pathways, that area unit related to depression, a 
consequence of neurodegenerative illness. Consequently, noninflammatory cytokines area unit necessary 
within the pathophysiology of depression and dementedness. This information counsel that the role of 
neuroinflammation in neurodegeneration should be totally elucidated, since noninflammatory agents, 
that area unit the contributing effects of neuroinflammation, occur wide, significantly within the aged 
in whom inflammatory mechanisms’ area unit coupled to the pathologic process of practical and mental 
impairments.

The degeneration of the Central nervous system (CNS) is characterized by chronic progressive loss of the 
structure and functions of neuronic materials, leading to practical and mental impairments. Whereas the 
causes related to neuronic degeneration stay poorly understood, the incidence of neurodegeneration will 
increase with age, in mid-to-late adult life. This development, that primarily affects elder people, happens 
in neurodegenerative diseases like Alzheimer’s Disease (AD), Multiple Sclerosis (MS), Parkinson’s Disease 
(PD), Amyotrophic Lateral Sclerosis (ALS) following infective agent infections. Viruses area unit able 
to directly injure neurons by direct killing or induction of cell death to resulting in neuro-degeneration. 
Similarly, in MS, the pathological options involve the permeableness of the Blood Brain Barrier (BBB), the 
destruction of sheath, harm of the alone, the formation of interstitial tissue scar and therefore the presence 
of inflammatory cells, principally lymphocytes infiltrated into the central nervous system. The loss of fat is 
manifested in clinical symptoms alongside neuropathic pain, paralysis, muscle spasms and optic redness.

Neurodegeneration induced by viruses, is noteworthy since it refers to the interaction between the central 
nervous system and environmental and infective agent factors, and suggests a crucial role of immunologic 
response in neurodegeneration. Immune activation within the central nervous system, forever gift in 
infective agent infections, immune-mediated disorders, and neurodegenerative diseases, involves neuroglia 
and astrocytes that represent the resident immune cells of the central nervous system and play a crucial role 
within the regulation of physiological state of the brain throughout development, adulthood and aging. 
In the CNS, neuroglia perpetually survey the microenvironment by manufacturing factors that influence 
encompassing astrocytes and neurons, significantly in response to microorganism invasion or tissue harm 
thereby promoting associate inflammatory response that more engages a self-limiting response through 
the system and initiates tissue repair. However, inflammation in tissue pathology which will end in the 
assembly of toxin factors amplifying the illness states, indicates the persistence of inflammatory stimuli 
or failure in traditional resolution mechanisms. Consequently, specific inducers of inflammation related 
to neurodegenerative diseases converge in mechanisms accountable within the sensing, transduction and 
amplification of the inflammatory processes that end in the assembly of toxin mediators, like cytokines 
and interleukins. These toxin mediators area unit, in general, related to many neurodegenerative diseases 
together with AD, MS, PD and ALS, that area unit unremarkably coupled to living thing mechanisms like 
the degradation of macromolecule, the disfunction of mitochondria, the defects of nerve fiber transport and 
cell death. Inflammation related to AD, MS, atomic number 46 and ALS isn’t usually the initiating issue of 
neurodegenerative illness. However, the rising proof on the sustained inflammatory response related to the 
contribution of neuroglia and astrocytes in illness progression, counsel causative necessary roles of effectors 
of neuroinflammation in neuronic disfunction and death.
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