
Open Access Journal of Pharmaceutical Research
ISSN: 2574-7797MEDWIN PUBLISHERS

Committed to Create Value for Researchers

Pharmacological Action of Taxifolin: A Review Pharm Res

Pharmacological Action of Taxifolin: A Review

Mahmood MA*, Mandade R, Ibrahim MZ, Shabbir SA and Sheaikh SS 
Department of Pharmacology, Sudhakarrao Naik Institute of Pharmacy, India
  
*Corresponding author: Mohd Ameen Mahmood, Department of pharmacology, Sudhakarrao 
Naik Institute of Pharmacy Pusad, Nagpur Road, Pusad, India, Email: mohammadameen8874@
gmail.com

Review Article
Volume 7 Issue 2

Received Date: March 07, 2023

Published Date: May 19, 2023 

DOI: 10.23880/oajpr-16000280

Abstract

Taxifolin is a potent plant flavonoid. The most sources of taxifolin include onions, tamarind seeds, French maritime bark and 
milk thistle and are also commercially available in semisynthetic forms. It was within the mid-1950s that scientists for the 
first time extracted and respected taxifolin, (dihydroquercetin) which is an analogue of quercetin or rutin but with somewhat 
different properties. It displays vitamin P activities, boosting vascular membranes and inflammatory reactions, reducing 
allergic and also has many properties not shared by the majority of other bioflavonoids. Taxifolin therefore exerts a much more 
potent antioxidant action than most flavonoids. The main pharmacological actions of taxifolin are antibacterial, antioxidative, 
antifungal, anticancer and even anti-inflammatory actions. Hence, an attempt was taken to review the therapeutics actions of 
taxifolin.
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Introduction

The bioactive compounds, obtained from plants, have 
been identified as novel agents, which indicated a vital role 
in the inhibition and mitigation of different human ailments 
such as cancer, inflammation, neurodegenerative disease 
and cardiovascular disease over the last few decades [1]. 
Flavonoids are phenolic compounds present in various 
plants. Even though they were isolated in 1814 by the 
scientist E. Chevreul, it was 1936 before they were properly 
discovered nearly accidentally by Hungarian scientist Albert 
Szent Gyorgyi A friend of his had succeeded in stopping 
his gums bleeding by taking a crude vitamin C preparation 
separated from lemon. According to the  researches a 
wide range of pharmacological activities of flavonoids 
has been identified that includes, anti-inflammatory, 

hepatoprotective, antioxidant, antiangiogenic properties 
[2], anti-diabetic [3], neuroprotective, anti-Alzheimer’s 
disease [4],  cardioprotective [5], which is mainly due to 
their degree of hydrox-ylation, substitutions other structural 
class and conjugations, and degree of polymerization along 
with metal chelation activity [6]. Recent studies shows that 
higher flavonoid intake within the diet is inversely related to 
mortality threat [7].

It was within the mid-1950s that scientists for the primary 
time extracted and represented taxifolin, or dihydroquercetin, 
that is Associate in Nursing analogue of quercetin or rutin 
however with somewhat totally different properties. They 
need shown that taxifolin protects cell membranes, improves 
capillary activity and blood microcirculation throughout 
the body and normalises metabolism at a cellular level. It 
conjointly has medicine, hepatoprotective and anti-oedema 
effects, and reduces each steroid alcohol levels and therefore 
the development of blood clots and body.
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Sources

Flavonoids are the most large secondary metabolite 
found in plants Figure 1 with significant health-promoting 
effects [8,9]. It is evaluated that the dietary intake of 
flavonoids to be 50 and 800 mg per day [10,11]. Taxifolin 
is 3,5,7,3′,4′-pentahydroxyflavanone  (dihydroquercetin) 
which is a class of polyphenols. It is largely found in olive 
oil, onion, in citrus fruits and grapes [5]. Along with that it is 
also found in conifers like the Larix sibirica, Siberian larch, in 
Pinus roxburghii, in Cedrus deodara [12] and in the Chinese 
yew, Taxus chinensis var. mairei [13].

Figure 1: Sources of Taxifolin.

Chemistry

Taxifolin is a subclass of flavanonols, in flavonoids 
family. The essential structure of the taxifolin Figure 2 
consists of two phenyl groups which are joined together by a 
heterocyclic ring referred to as ring C [14,15]. Derivatives of 
dihydroquercetin (DHQ), a kind of flavonoid found in nature, 
seem in numerous forms that include free and glycosylated 
phenol ethers, as well as esters [16].

Figure 2: Structure of Taxifolin.

Pharmacological Actions

Taxifolin has numerous pharmacological benefits, 
including anti-cancer therapeutic [17,18] anti-ageing [19], 
antioxidant [20] and anti-inflammatory [21] properties. 
Moreover, Taxifolin has been reported to inhibit tyrosinase, 
while simultaneously increasing tyrosinase protein levels 
[22]; it has also been used in depigmentation drugs, whitening 
cosmetics, food additives and health-care products [23,24] 
(Figure 3).

Figure 3: Pharmacological benefits of Taxifolin.

Cardiovascular activity 

Hyperlipidemia is that the most important factor for the 
development of atherosclerosis and coronary cardiovascular 
disease due to increase in the cholesterol or LDL cholesterol 
level [25]. Scientists have shown that evaluate inhibits lipid 
peroxidation, a process that often leads to atherosclerosis 
[26]. In an animal study indicated that taxifolin inhibited 
peroxidation of serum and hepatic lipids following toxic 
ionising radiation [27]. Its inhibitory effects are boosted 
by vitamins C and E6. By preventing the peroxidation of 
potentially dangerous low density lipoproteins, taxifolin 
helps inhibits atherosclerosis.. In a study it has been indicted 
that the pretreatment of HepG2 cells with taxifolin causes 
the prevention of the cholesterol synthesis along with the 
reduction of the HMG-CoA reeducates activity [28].

Besides the regulation of lipid profile taxifolin has 
additionally been found to act on the many pathways to 
regulate the blood pressure and showed antihypertensive 
activity. Taxifolin has been found to have the possess to 
lower blood pressure and to improve endothelial function. 
Bernatova and Liskova documented all the achievable 
mechanisms from preclinical studies through which taxifolin 
showed its antihypertensive activity in the cardiovascular 
system mainly via endothelial NO production, and also iNOS 
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expression and reduction of ACE activity [29]. Additional 
studies have shown that taxifolin lowers serum and hepatic 
lipid levels and cholesterol concentrations in rats, its action 
showing much more effective than that of quercetin.

Antioxidant Activity

Taxifolin is related with antioxidant activity and 
capillary protecting action [30]. Also, taxifolin has been 
found that the 3.4 times greater effectiveness than quercetin 
at the dose of 100 mg/kg and 4.9 times for the dose of 300 
mg/kg. It is also indicating that taxifolin has antioxidant 
activity in vivo, which was evaluated in Wistar Rats, suffering 
from tetra chloromethane induced hepatitis [31]. In recent 
study, the rats treated with taxifolin show a decrease in the 
lipid peroxidation in liver and serum by reacting with the 
thiobarbituric acid, which reveals the antioxidant property 
of taxifolin [32]. The antioxidant activity of taxifolin is 
also exhibited through its neuroprotective action via the 
inhibition of oxidative neuronal injuries in rat cortical cells, 
that was supported by the DPPH radical scavenging activity 
and the inhibition of macromolecule peroxidation [33]. The 
inhibitor potential of taxifolin was also evaluated by the 
deoxyribose degradation assay for its electrochemical redox 
potentials [34].

Inhibition of Intestinal Mobility

Taxifolin administrated by intraperitonealat dose 
of 100−200 mg/kg reduced (23−41%; P < 0.05−0.01) 
intestinal transit at doses of 100−200 mg/kg. This effect 
was antagonized byphentolamine (87–91%) and yohimbine 
(87−96%) and however not by prazosin, atropine, 
propranolol, hexamethonium, naloxone, mepyramine and 
cyproheptadine. Yohimbine (92-96%) also antagonized the 
inhibitory effect of flavonols (12.5–50 mg/kg) (P < 0.05–
0.01) on intraluminal accumulation of fluid and looseness 
of the bowels evoked by castor oil. Against, this verapamil 
potentiated the flavone effect. It is indicated that these effects, 
influenced by the structure of the molecules, are mediated by 
alpha-2 adrenergic receptors and calcium [35].

Anti-Inflammatory Activity 

On the report of the experiment conducted by Wang and 
his co re-searchers, taxifolin can regulate the stimulation of 
NF-κB in rats diagnosed with cerebral ischemia-reperfusion 
injury. Additionally, taxifolin is also associated with the 
inhibition of leukocyte infiltration and the expression iNOS 
and COX-2 in brain [36]. This evidence for the antioxidant 
efficacy of taxifolin through the activation of NF-κB pathway. 
It is also beneficial against osteoclastogenesis which was 
examined through both in vivo and in vitro models as well 
[37]. Recently study has been found that taxifolin causes 
the prevention of osteoclast genesis through RANKL via 

suppression of the RANKL induced gene expression without 
significant cytotoxicity that was evaluated via in vitro study 
[38]. The stimulation of rat basophilic leukemia (RBL)-2H3 
cells, bone marrow-derived mast cells and human mast cell 
line by the action of taxifolin was also evaluated in other 
study. They showed that taxifolin inhibits the degranulation, 
production of interlukin-6 (IL-6), generation of leukotriene 
C4 and expression of cyclooxygenase-2 (COX-2) in bone 
marrow-derived mast cells. Taxifolin also causes the 
inhibition of RBL-2H3 and HMC-1 cells activation through 
MAPKs/cPLA2 and Act/IKK/NF-κB signal pathway [39]. In 
overall it concluded that taxifolin could become a prospective 
drug contender for the treatment of inflammatory and 
allergic diseases. Furthermore, taxifolin can reduce the 
inflammation and oxidative stress and triggers autophagy. 
It is also suggested that taxifolin provides a protective 
mechanism against the CPF-induced BV2 cell toxicity through 
the up regulation of pump level along with the stimulation of 
Nrf2/HO-1 signaling pathway [40].

Antifungal Activity

The antifungal activity of taxifolin has also been through 
numerous studies. According to the previous research the 
antifungal activity of taxifolin was being assessed in five 
totally different fungal species such As Alternaria alternata 
(Fr.) Keissler, Aspergillus niger van Tieghem, Aspergillus 
fumigatus Fresenius, Macrophomina phaseolina Goid 
and lPenicillium citrii. They were treated by different 
concentrations (100, 300, 500, 700, 900, and 1000 ppm) 
of taxifolin that showing as excellent antifungal activity 
through the numerous inhibition of fungal growth in a dose 
dependent manner [41].

Prevents Complications of Diabetes

In diabetics, taxifolin has been indicated to protect 
against two common causes of sight loss: degeneration and 
cataract. The previous develops when the area of the retina 
responsible for detailed vision starts to deteriorate. Taxifolin 
promotes blood flow to this present of the eye, providing 
protection against loss of vision. Additionally, by inhibiting 
the activity of an enzyme in the lens, it may also help 
prevent cataract formation in diabetics. Effect of taxifolin on 
diabetes related disorders. The function of taxifolin on the 
metabolism of glucose and water-salt in urinary organ with 
metabolic syndrome rats was evaluated. The results showed 
that taxifolin considerably opposes the urinary organ indices 
and histopathological alterations in MS rats. Along with that 
taxifolin additionally will increases the protein levels related 
with downstream glucose metabolism pathway of PI3K/AKT 
and maintains the glucose homeostasis with inhibition of 
RAAS and inflammatory responses [27]. 

https://medwinpublishers.com/OAJPR/
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Diabetics retinopathy (DR) is one among the leading 
causes of blindness. It has been expressed that taxifolin 
provides a protective effect against alloxan-induced DR, 
during which taxifolin effectively suppressed reactive oxygen 
species, IL-1b and TNF-a production which demonstrate 
that taxifolin treatment could be very important alternative 
for the treatment of DR [42]. Taxifolin is also related with 
the anticataractogenesis activity And will attenuate the 
diabetic retinopathy in streptozotocin induced diabetic rats. 
Results from the study suggested that the treatment of the 
Diabetes induced rats with taxifolin showed reduced status 
of oxidative stress and causes inhibition of p38 MAPK, ERK 
½ and aldose reeducates Levels. Treatment with taxifolin 
additionally improved the lens opacity in STZ-induced 
diabetic retinopathy rat models [43].

Boosts The Immune System

This Studies shows that taxifolin may help combat serious 
infections such as pneumonia or Human immunevirus. 
Researchers evaluate the effects of taxifolin on patients 
suffering from acute pneumonia. When subjects following 
a standard treatment supplemented with an antioxidant 
formula containing taxifolin, they improvement better from 
the symptoms of lung inflammation than patients receiving 
the traditional treatment alone [44]. Preclinical studies seem 
to indicate that taxifolin may help combat the HIV virus. It 
was recently found to inhibit the activity of an enzyme used 
by viruses such as Human immune virus to replicate their 
genetic [45].

Conclusion

Taxifolin can be used instead of various alternative 
flavonoids which are currently in use today and even have no 
side effects at all, along with better action as an ant carcinogen 
or an antioxidant and so helps in increasing immunity of the 
body. Hence, it should be incorporated into the daily diet as it 
can greatly increase the incidence of disease.
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