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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.

Keywords: rutin; AD; Aβ; antioxidant; antiapoptosis; antiinflammation

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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Recent Advancements in Stroke 
Rehabilitation and Potential Therapies

Description

Despite advances within the acute management of stroke, an outsized proportion of stroke patients are 
left with vital impairments. Over the approaching decades the prevalence of stroke-related incapacity 
is predicted to extend worldwide and this may impact greatly on families, tending systems and 
economies. Effective neuro-rehabilitation could be a key consider reducing incapacity when stroke.

The largest single reason behind semi-permanent adult incapacity in Europe is stroke. Roughly one 
hundred ten 000 individuals have a stroke every year in the United Kingdom with over 900 000 
alive having survived a stroke. A considerable proportion of those patients are left with vital residual 
incapacity, as well as hemiparesis in nearly common fraction of patients. Consequently, one amongst 
the best health effects for patients, their families and therefore the economy results from the semi-
permanent physical and psychological feature consequences of stroke. By 2030, stroke prevalence 
is predicted to extend by twenty-fifth within the USA, mostly because of associate degree aging 
population. This modification in population demographics can lead to accrued demands on health 
services as stroke in older individuals usually lead to additional severe purposeful loss.

A large proportion of the main focus of stroke analysis still remains on the acute management of 
stroke. Vital progress has occurred in recent years as well as the additional widespread use of therapy 
and therefore the reduction in early post-stroke complications because of the event of organized stroke 
care in stroke units. It plays a central role in with success reducing the semi-permanent effects of 
stroke and achieving the best purposeful recovery for community re-integration. Though recovery 
varies amongst stroke patients, studies have advised that purposeful recovery is foreseeable within the 
initial days when stroke and that semi-permanent survival are often foretold by purposeful outcome 
at half-dozen months.

In 2001, the planet Health Organization developed and supported the International Classification 
of Functioning, incapacity and Health (ICF). The aim of this framework was to supply a universal 
language, understood by health professionals, researchers, policymakers and patients, to live bio 
psychosocial health outcomes concerning chronic wellness. The ICF Core Set for stroke has been 
outlined, following formal international accord, which has a comprehensive list of elements as well as 
body functions (such as attention and memory), activities and participation, environmental factors 
(such as family and support systems) and body structures. This can be the biggest of the ICF Core Sets 
developed for the twelve most taxing chronic conditions, reflective the complexness of impairment 
and incapacity following stroke. Its use is also utilized (inter)nationally or at a personal level, in crucial 
purposeful outcome, care level and repair wants yet as length of hospital keep. Because of the length 
of this organization, a quick ICF Core Set for stroke has been outlined and may be additional without 
delay utilized in clinical apply. This core set represents a quick choice of ICF domains from the 
complete classification and includes a complete of eighteen classes (six on body functions, 2 on body 
structures, seven on activities and participation, and 3 on environmental factors). The comparatively 
larger variety of classes concerning restrictions in activities and participation reflects the connection of 
those limitations to everyday activities in individuals with stroke.
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