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Rutin: A Potential Therapeutic Agent for Alzheimer Disease
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Rutin is a flavonoid glycoside found in Citrus plants. It has 
been reported for its neuroprotective effects, probably due to its 
antioxidant and anti-inflammatory properties. Rutin protects the 
membranes by enhancing their rigidity through interaction with 
phospholipids preventing their oxidative damage [1].

Xu et al. reported that rutin decreases β-amyloid plaque 
aggregation, nitric oxide production, the pro-inflammatory 
cytokines, cytotoxicity and oxidative stress in-vitro. They additionally 
investigated its in-vivo neuroprotective effects on alzheimer-diseased 
transgenic mice, where they reported an attenuation of the memory 
deficits, increase of antioxidant parameters as reduced glutathione 
and super oxide dismutase, decrease in lipid peroxidation levels, 
as indicated by malondialdehyde, as well as decreased brain 
interleukin-1β and interleukin-6 levels [2].

Habtemariam reported that rutin can modify both the cognitive and 
behavioral symptoms that are associated with neurodegenerative 
diseases by its ability to cross the blood brain barrier and by acting 
as both an antioxidant in neuronal cells and an anti-inflammatory 
drug. In addition, it showed effects on amyloid beta (Aβ) aggregates 
and processing in Alzheimer disease [3].

Enogieru et al. reported the use of plant-derived bioactive 
components as rutin in many neurodegenerative diseases. 
They attributed its mechanism of action to amelioration of the 
antioxidant enzymes, decreasing the pro-inflammatory cytokines, 
anti-apoptotic effects, restoring the activity of complex enzymes in 
the mitochondria and activating the MAPK cascade, thus aids in 
neuronal survival [4].

Jiménez-Aliaga et al. reported the effects of rutin in-vitro in decreasing 
Aβ25–35 fibril formation and accumulation thus decreasing 
neurotoxicity [5], while Wang et al. reported the inhibition of 
Aβ aggregation and cytotoxicity by rutin, in addition to the 
prevention of mitochondrial damage, reducing the production of 
pro-inflammatory cytokines by reducing TNF-α and interleukin- 
(IL-) 1 in-vitro, and increasing the levels of catalase and superoxide 
dismutase enzymes as well as reduced glutathione levels [6].

Interestingly, the administration of (Congo red/rutin) magnetic 
nanoparticles intravenously in transgenic mice resulted in the 
amelioration of neurologic changes and the decrease of memory 
deficits in their brains [7]. Additionally, Xu et al. showed that 
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rutin reduced oligomeric Aβ, IL-1 and IL-6 levels in the brains of 
transgenic mice [8].

Ramalingayya et al. reported that rutin improved recognition in 
a dose-dependent manner against scopolamine-induced memory 
deficit alzheimer model without any disturbance to the locomotor 
activity [9].

Javed et al. stated that rutin improved cognition and attenuated 
streptozotocin-induced inflammation in another Alzheimer model 
by decreasing the expression of IL-8, COX-2 enzyme, NF-κB as well 
as inducible iNOS and ameliorating the hippocampal histological 
abnormalities [10]. While in a zebrafish model of Alzheimer, 
Richetti et al. showed that rutin inhibited scopolamine-induced 
amnesia without affecting the zebrafish locomotor activity [11].

The restriction of rutin use as a therapeutic agent may be attributed 
to its rapid metabolism and excretion as well as poor absorbtion [4]. 
Mostafa et al. reported that flavonoids rapid metabolism can be 
overcome by their methoxylation which also improve their intestinal 
absorption, bioavailability and stability [12]. Also recently, loading 
rutin that was extracted from Calendula officinalis L. flowers onto 
a novel nanoparticled-lipid polymer hybrid has shown efficacy 
for targeting rutin delivery to the brain. These nanoparticle were 
found to be both biocompatible, as tested by a hemolysis test, and 
bioavailable. Thus, these results open the era for the formulation 
of novel neuro-pharmaceuticals for brain targeting using natural 
products [13].
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