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Dear Editor, 
 

Quercetin is an important flavonol among the members of six subclasses of flavonoid 
compounds. The name quercetin was derived from quercetum (after Quercus, i.e., oak), and 
has been used since 1857 (Fischer et al., 1997). It has been named as 3,3′,4′,5,7-
pentahydroxyflavone by the International Union of Pure and Applied Chemistry (IUPAC). It 
is also known by its synonym 3,3′,4′,5,7-pentahydroxy-2-phenylchromen-4-one (Li et al., 
2016). Quercetin is the most widely distributed and extensively studied flavonoid found in 
various food sources, including fruits, vegetables, nuts, wine, and seeds (Oboh et al., 2016). 
Quercetin has various biological properties, including antioxidant, anti-inflammatory, antibac-
terial, antiviral, radical-scavenging, gastroprotective, and immune-modulatory activities 
(Anand David et al., 2016; Massi et al., 2017). In addition, in several recently-filed patents the 
wide therapeutic applications of quercetin and its derivatives have been described in detail 
(Chen et al., 2016; Eid and Haddad, 2017; Sharma et al., 2018).  

Quercetin exhibits a wide range of biological activities and therapeutic applications, 
which are of interest to the pharmaceutical, cosmetic, and food industries (Biler et al., 2017). 
Here, we summarize the recent studies that have evaluated the biological and pharmacological 
activities of quercetin (Table 1).  
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Table 1: Recent studies of the biological and pharmacological activities of quercetin 

Key findings Reference 

Quercetin acts as potential agent to reduce oxidative stress likely caused by 
hyperglycemia and diabetes by modulating some signaling pathways known 
to be associated with cancer. 

Yarahmadi et al., 
2018 

Owing to its antioxidant property, Quercetin can effectively improve hepatic 
oxidative damage and hepatotoxicity induced by small-sized gold nanoparti-
cles.  

Abdelhalim et al., 
2018 
 

Quercetin has therapeutic potential in treatment for renal injury. It can reduce 
renal injury by modulating macrophage polarization.  

Lu et al., 2018 

Quercetin has been shown to significantly reduce the acute phase toxic ef-
fects of Echis pyramidum venom on the liver and kidneys of rats by prevent-
ing oxidative stress in these organs. It has anti-inflammatory, anti-edema, an-
ti-hemorrhagic, and PLA2-inhibitory properties, owing to which it might act as 
a multi-action antidote against snake venom-induced toxicity. 

Al-Asmari et al., 
2018  

Quercetin showed restorative effects on cellular senescence by down-regulating 
the activities associated with senescence and up-regulating the expression of an-
ti-oxidant enzyme genes in the aged human dermal fibroblasts. 

Sohn et al., 2018 

Quercetin nanoparticles are better than quercetin for inhibiting cell growth, as 
they obstruct cell cycle and assist in apoptosis in MCF-7 (Michigan Cancer 
Foundation-7) cells; therefore, quercetin nanoparticles could be used for the 
treatment or prevention of breast cancer. 

Aghapour et al., 
2018 

Quercetin-mediated relaxation of the basilar artery in vitro is partly dependent 
on the endothelium, which is mostly related to the pathways of NO and COX. 
It also influences relaxation through the occlusion of Ca channels. 

Yuan et al., 2018 

Through a novel mechanism, quercetin was shown to control the secretory 
function of intestinal goblet cells and mucin levels in the enterocytes, thereby 
exerting protective effects on the intestinal mucosal barrier. 

Damiano et al., 
2018 

Quercetin might protect the mouse embryo against actinomycin D by increas-
ing the number of viable cells and decreasing the number of apoptotic cells, 
thereby contributing to the expansion of the blastocysts, reduction in the 
thickness of zona pellucida, and increase in the hatching rate of embryos. 

Sameni et al., 2018 

Quercetin obstructs the accumulation of azidothymidine-induced neuroin-
flammation in the central nervous system via Wnt5s-mediated inhibition. 

Yang et al., 2018 

Chronic supplementation of quercetin exhibits antioxidant potential prior to 
and after strenuous sporadic exercise, thus making the erythrocytes compe-
tent to better cope with an oxidative insult. 

Duranti et al., 2018 

The acute ingestion of quercetin enhances neuromuscular performance dur-
ing and after resistance training sessions. 

Patrizio et al., 2018 

Quercetin, quercetin-3'-sulfate, and quercetin-3-glucuronide exhibit strong an-
titumor effects by inducing a reactive oxygen species-dependent apoptotic 
pathway in MCF-7 cells. 

Wu et al., 2018 

Quercetin application and low-level laser therapy together was shown to im-
prove wound healing in both non-diabetic and diabetic rats, when compared 
with their individual effects. 

Ahmed et al., 2018 

Quercetin, in combination with low-levels of doxorubicin, showed anti-tumor 
activity and acted as a novel agent for breast cancer therapy, and also atten-
uated doxorubicin’s toxic side effects. 

Li et al., 2018 

Quercetin, along with green tea, actuates signaling pathways related to apop-
tosis, cell cycle, and autophagy; these signaling pathways act in concert to 
generate antigrowth effects in HL-60 xenograft in mice, indicating that these 
compounds have the ability to act as allies in cancer treatment. 

Calgarotto et al., 
2018 

Both Quercetin and ellagic acid are used to reduce hepatotoxicity through 
their antioxidant, metal-chelating, and anti-inflammatory effects. 

Afifi et al., 2018 

Quercetin inhibits xanthine oxidase, and therefore, has been used as a poten-
tial nutritional supplement for protecting against gout and peroxidative dam-
age. 

Zhang et al., 2018 
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Table 1 (cont.): Recent studies of the biological and pharmacological activities of quercetin 

Key findings Reference 

The combined application of quercetin and insulin not only overcomes poor 
oral bioavailability, but also averts the generation of reactive oxygen species 
responsible for diabetes-mediated complications. 

Singh et al., 2018 

Quercetin induces the up-regulation of scavenger receptor class B type I and 
successive lipid uptake in the hepatocytes, suggesting its beneficial effects on 
cholesterol homeostasis and atherogenesis. 

Ren et al., 2018 

A diet having either 0.1 or 1 % quercetin enhances the antitumor effect of tri-
chostatin A (TSA), as well as prevents TSA-induced muscle wasting. 

Chan et al., 2018 

From both in vivo and in vitro trails, it has been shown that Quercetin im-
pedes the development of renal cyst in vitro and in vivo, affirming a novel 
candidate strategy for autosomal dominant polycystic kidney disease treat-
ment. 

Zhu et al., 2018 

Quercetin has been used to promote antioxidant defense mechanisms and 
prevents oxidative stress, intestinal damage, and necrotizing enterocolitis de-
velopment. 

Yazıcı et al., 2018 

Quercetin could reinstate the actual intestinal host-microbe relationship to im-
prove colitis by restoring the pro-inflammatory, anti-inflammatory, and bacte-
ricidal functions of enteric macrophages. 

Ju et al., 2018 

Quercetin modulates γ-enolase expression in response to cerebral ischemia, 
indicating its neuroprotective effect. 

Jeon et al., 2017 

Quercetin impedes adipogenesis in muscle satellite cells in vitro by controlling 
the transcription of adipogenic markers. 

Funakoshi et al., 
2017 

Inhalation treatment with quercetin helps in alleviating radiation-induced 
pneumonitis by decreasing inflammatory cell number and attenuating inflam-
matory response and pathological changes.  

Qin et al., 2017 

Quercetin shows highly significant reduction in ulcer size when compared 
with the effects of benzydamine hydrochloride. Quercetin application is a 
safe, well-tolerated, and effective therapy that promotes complete ulcer heal-
ing within a short period. 

Pandya et al., 2017 

Quercetin induces apoptosis in Y79 cells by stimulating the pathways of c-Jun 
N-terminal kinase and p38 mitogen-activated protein kinase, providing a nov-
el treatment approach for human retinoblastoma. 

Liu and Zhou, 2017 

Quercetin restores the body’s sensitivity to corticosteroids, and therefore, 
might be used as a potential therapeutic agent in combination with cortico-
steroids in a novel treatment strategy for chronic obstructive pulmonary dis-
ease. 

Mitani et al., 2017 

Quercetin exerts its beneficial effects through a sirtuin 1-mediated mecha-
nism. Sirtuin 1 plays an important role in excitotoxic neurodegeneration, and 
therefore, its pharmacological modulation might provide opportunities for 
therapy in motor neuron disorders. 

Lazo-Gomez and 
Tapia, 2017 

A combination of quercetin and resveratrol showed beneficial effects in allevi-
ating obesity due to high-fat diet (HFD) and decreasing HFD-induced gut mi-
crobiota dysbiosis. 

Zhao et al., 2017 

CYP2E1 has a vital role in stress-induced pathological processes in diabetic 
liver; however, quercetin inhibits the secretion of enzymes during the devel-
opment of diabetes, thereby preventing oxidative damage in the liver. 

Maksymchuk et al., 
2017 

Quercetin treatment could prevent the formation of abnormal human bone in 
lipopolysaccharide-induced bone diseases. 

Guo et al., 2017 

Quercetin reduces the symptoms of idiopathic pulmonary fibrosis by restoring 
the disturbed redox balance and reducing inflammation. 

Veith et al., 2017 

Quercetin might have a therapeutic potential in treating human osteosarcoma 
because of its inhibitory effects on cell migration and invasion.  

Lan et al., 2017 
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Table 1 (cont.): Recent studies of the biological and pharmacological activities of quercetin 

Key findings Reference 

Quercetin decreases the rate of hyperalgesia caused by tamoxifen-induced 
adenomyosis in mice. The mechanism of the above-mentioned response is 
the reduction of central sensitization, which could provide a promising therapy 
for adenomyosis. 

Nie and Liu, 2017 

Through its anti-inflammatory effects, Quercetin reduces neuropathic pain by 
inhibiting the Toll-like receptor signaling pathway.  

Ji et al., 2017 

Quercetin protects mice from both d-galactose-induced cognitive functional 
impairment and neuronal cell apoptosis through initiation of the Nrf2-ARE 
signaling pathway. 

Dong et al., 2017 

Quercetin exerts a protective effect on vascular calcification in adenine-
induced chronic renal failure rats, possibly through the intonation of oxidative 
stress and induction of the nitric oxide synthase (iNOS)/p38 mitogen-
activated protein kinase (p38MAPK) pathway. 

Chang et al., 2017 

Quercetin, when used in association with different levels of pesticides 
(5 mg/kg) or their mixture (10 mg/kg), prevents mitochondrial swelling in var-
ied brain tissues. 

Beghoul et al., 
2017 

Quercetin and melatonin are beneficial against necrotic and apoptotic cell 
death during steatosis. Thus, both agents might be beneficial in the improve-
ment of hepatic steatosis in association with conventional therapy in humans 

Esrefoglu et al., 
2017 

Quercetin inhibits microglia-mediated inflammatory response through the in-
duction of heme oxygenase-1, thereby protecting against obesity-induced hy-
pothalamic inflammation. 

Yang et al., 2017 

Nicotine-induced imbalance between the production of free radicals and the 
functioning of the antioxidant defense systems could be prevented using 
quercetin, thereby suggesting that the administration of this potent antioxidant 
might be a good option in clinical applications where cellular damage is a 
consequence of reactive oxygen species. 

Yarahmadi et al., 
2017 

Quercetin acts against ischemia reperfusion injury by inducing heme oxygen-
ase-1 (HO-1) and by exhibiting an unexpected hepatoprotective effect. Tin 
protoporphyrin (SnPP) also showed similar effects. Because of its superior 
ability to induce HO-1, quercetin has a more prominent protective effect than 
SnPP. 

Atef et al., 2017 

Quercetin shows the ability to reduce prenatal stress-induced pro-
inflammatory marker (interleukin 1 beta) levels, thereby impairing febrile sei-
zures. Therefore, quercetin could be used as a therapeutic agent for treating 
febrile seizures in prenatally stressed individuals. 

Mkhize et al., 2017 

Quercetin treatment improves follicular development, reduces granulosa cell 
apoptosis, and upholds oocyte competence in heat-stressed rabbits. 

Naseer et al., 2017 

Quercetin has a potential clinical application for treating glioblastoma be-
cause of its inhibitory effects on glioblastoma cell proliferation and invasion.  

Liu et al., 2017 

Quercetin enhances functional recovery by up-regulating neuronal intrinsic 
growth capacity and postponing distal atrophy. In general, quercetin activates 
multiple effects to uphold behavioral revival following sciatic nerve-crush inju-
ry in mice. 

Chen et al., 2017 

Quercetin application was demonstrated to be effective for pulmonary arterial 
hypertension probably because it inhibits endothelial trans differentiation pos-
sibly via modulating the expression of Akt and Erk1/2. 

Huang et al., 2017 

Quercetin treatment secures the contractility of bladder tissue against acute 
ischemia/reperfusion (I/R) injury by reducing the oxidative stress and apopto-
sis induced by I/R. 

Tinay et al., 2017 

Quercetin inhibits the survival and metastatic ability of CT26 (colon 26) cells, 
suggesting that it suppresses colorectal metastasis in a mouse model. These 
results designate quercetin as a potential therapeutic agent for the treatment 
of metastatic colorectal cancer. 

Kee et al., 2016 
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Table 1 (cont.): Recent studies of the biological and pharmacological activities of quercetin 

Key findings Reference 

By inhibiting oxidative stress, quercetin suppressed cadmium-induced au-
tophagy. This finding provides a theoretical basis for the treatment of cadmi-
um injury. 

Yuan et al., 2016 

Injection of quercetin in A549 tumor-bearing mice effectively reduced cancer 
cell growth in vivo. Histone 3 phosphorylation decreased in tumor tissues af-
ter quercetin treatment. Thus, quercetin can suppress lung cancer cell growth 
in vitro and in vivo as an aurora B inhibitor. 

Xingyu et al., 2016 

Quercetin prevents the impairment of enzymes regulating purinergic and cho-
linergic extracellular signaling and improves memory and anxiety-like behav-
ior, as seen in an animal model of streptozotocin-induced diabetes. 

Maciel et al., 2016 

Quercetin was shown to protect liver function against acrylamide-induced 
DNA damage in rats. 

Ansar et al., 2016 

Quercetin triggers the endoplasmic reticulum stress (ERS) signaling pathway 
in hepatic stellate cells, leading to apoptosis. The research group identified an 
ERS-mediated mechanism of action for quercetin as a promising antifibrotic 
agent. 

He et al., 2016 

 
 
Acknowledgements 

This work was supported by a grant from 
the Next-Generation BioGreen 21 Program 
(SSAC, Project #. PJ013328)" Rural Devel-
opment Administration, Republic of Korea. 
 
Conflict of interest 

The authors declare no conflict of inter-
est. 

 
REFERENCES 

Abdelhalim MAK, Moussa SAA, Qaid HAY. The 
protective role of quercetin and arginine on gold na-
noparticles induced hepatotoxicity in rats. Int J Na-
nomed. 2018;13:2821-5. 

Afifi NA, Ibrahim MA, Galal MK. Hepatoprotective 
influence of quercetin and ellagicacid on thioacet-
mide-induced hepatotoxicity in rats. Can J Physiol 
Pharmacol. 2018;7:1-6. 

Aghapour F, Moghadamnia AA, Nicolini A, Kani 
SNM, Barari L, Morakabati P, et al. Quercetin 
conjugated with silica nanoparticles inhibits tumor 
growth in MCF-7 breast cancer cell lines. Biochem 
Biophys Res Commun. 2018;500:860-5. 

Ahmed OM, Mohamed T, Moustafa H, Hamdy H, 
Ahmed RR, Aboud E. Quercetin and low level laser 
therapy promote wound healing process in diabetic 
rats via structural reorganization and modulatory ef-
fects on inflammation and oxidative stress. Biomed 
Pharmacother. 2018;101:58-73. 

Al-Asmari AK, Khan HA, Manthiri RA, Al-Khlaiwi 
AA, Al-Asmari BA, Ibrahim KE. Protective effects of 
a natural herbal compound quercetin against snake 
venom-induced hepatic and renal toxicities in rats. 
Food Chem Toxicol. 2018;118:105-10. 

Anand David AV, Arulmoli R, Parasuraman S. Over-
views of biological importance of quercetin: A bioac-
tive flavonoid. Pharmacogn Rev. 2016;10(20):84-9. 

Ansar S, Siddiqi NJ, Zargar S, Ganaie MA, Abuda-
wood M. Hepatoprotective effect of quercetin sup-
plementation against acrylamide-induced DNA dam-
age in wistar rats. BMC Complement Altern Med. 
2016; 16(1):327. 

Atef Y, El-Fayoumi HM, Abdel-Mottaleb Y, 
Mahmoud MF. Quercetin and tin protoporphyrin at-
tenuate hepatic ischemia reperfusion injury: role of 
HO-1. Naunyn Schmiedeberg’s Arch Pharmacol. 
2017;390: 871-81.  

Beghoul A, Kebieche M, Gasmi S, Chouit Z, Amiour 
C, Lahouel A, et al. Impairment of mitochondrial in-
tegrity and redox status in brain regions during a low-
dose long-term exposition of rats to pyrethrinoïds: the 
preventive effect of quercetin. Environ Sci Pollut Res 
Int. 2017;24:19714-22. 

Biler M, Biedermann D, Valentová K, Křen V, 
Kubala M. Quercetin and its analogues: optical and 
acido-basic properties. Phys Chem Chem Phys. 
2017;19:26870-9. 

Calgarotto AK, Maso V, Junior GCF, Nowill AE, Fil-
ho PL, Vassallo J, et al. Antitumor activities of quer-
cetin and green tea in xenografts of human leukemia 
HL60 cells. Sci Rep. 2018;8(1):3459. 



EXCLI Journal 2018;17:856-863 – ISSN 1611-2156 
Received: July 15, 2018, accepted: August 18, 2018, published: August 27, 2018 

 

 

861 

Chan ST, Chuang CH, Lin YC, Liao JW, Lii CK, Yeh 
SL. Quercetin enhances the antitumor effect of tri-
chostatin A and suppresses muscle wasting in tumor-
bearing mice. Food Funct. 2018;9:871-9. 

Chang XY, Cui L, Wang XZ, Zhang L, Zhu D, Zhou 
XR, et al. Quercetin stress in adenine-induced chronic 
renal attenuates vascular calcification through sup-
pressed oxidative failure rats. Biomed Res Int. 2017; 
2017:5716204. 

Chen MM, Qin J, Chen SJ, Yao LM, Zhang LY, Yin 
ZQ, et al. Quercetin promotes motor and sensory 
function recovery following sciatic nerve-crush injury 
in C57BL/6J mice. J Nutr Biochem. 2017;46:57-67. 

Chen S, Jiang H, Wu X, Fang J. Therapeutic effects 
of quercetin on inflammation, obesity, and type 2 dia-
betes. Mediators Inflamm. 2016;2016:9340637. 

Damiano S, Sasso A, De Felice B, Di Gregorio I, La 
Rosa G, Lupoli GA, et al. Quercetin increases MUC2 
and MUC5AC gene expression and secretion in 
intestinal goblet cell-like LS174T via PLC/PKCα/ 
ERK1-2 pathway. Front Physiol. 2018;9:357. 

Dong F, Wang S, Wang Y, Yang X, Jiang J, Wu D, et 
al. Quercetin ameliorates learning and memory via the 
Nrf2-ARE signaling pathway in d-galactose-induced 
neurotoxicity in mice. Biochem Biophys Res 
Commun. 2017;491:636-41. 

Duranti G, Ceci R, Patrizio F, Sgrò P, Di Luigi L, Sa-
batini S, et al. Chronic consumption of quercetin re-
duces erythrocytes oxidative damage: Evaluation at 
resting and after eccentric exercise in humans. Nutr 
Res. 2018;50:73-81. 

Eid HM, Haddad PS. The antidiabetic potential of 
quercetin: Underlying mechanisms. Curr Med Chem. 
2017;24:355-64. 

Esrefoglu M, Cetin A, Taslidere E, Elbe H, Ates B, 
Tok OE, et al. Therapeutic effects of melatonin and 
quercetin in improvement of hepatic steatosis in rats 
through supression of oxidative damage. Bratisl Lek 
Listy. 2017;118:347-54. 

Fischer C, Speth V, Fleig-Eberenz S, Neuhaus G. 
Induction of zygotic polyembryos in wheat: influence 
of auxin polar transport. Plant Cell. 1997;9:1767-80. 

Funakoshi T, Kanzaki N, Otsuka Y, Izumo T, Shibata 
H, Machida S. Quercetin inhibits adipogenesis of 
muscle progenitor cells in vitro. Biochem Biophys 
Rep. 2017;13:39-44. 

Guo C, Yang RJ, Jang K, Zhou XL, Liu YZ. Protec-
tive effects of pretreatment with quercetin against lip-
opolysaccharide-induced apoptosis and the inhibition 
of osteoblast differentiation via the MAPK and 
Wnt/β-catenin pathways in MC3T3-E1 Cells. Cell 
Physiol Biochem. 2017;43:1547-61. 

He L, Hou X, Fan F, Wu H. Quercetin stimulates mi-
tochondrial apoptosis dependent on activation of en-
doplasmic reticulum stress in hepatic stellate cells. 
Pharm Biol. 2016;54:3237-43. 

Huang S, Zhu X, Huang W, He Y, Pang L, Lan X, et 
al. Quercetin inhibits pulmonary arterial endothelial 
cell transdifferentiation possibly by Akt and Erk1/2 
pathways. Biomed Res Int. 2017;2017:6147294. 

Jeon SJ, Kim MO, Ali-Shah F, Koh PO. Quercetin at-
tenuates the injury-induced reduction of γ-enolase ex-
pression in a middle cerebral artery occlusion animal 
model. Lab Anim Res. 2017;33:308-14. 

Ji C, Xu Y, Han F, Sun D, Zhang H, Li X, et al. Quer-
cetin alleviates thermal and cold hyperalgesia in a rat 
neuropathic pain model by inhibiting Toll-like recep-
tor signaling. Biomed Pharmacother. 2017;94:652-8.  

Ju S, Ge Y, Li P, Tian X, Wang H, Zheng X, et al. 
Dietary quercetin ameliorates experimental colitis in 
mouse by remodeling the function of colonic macro-
phages via a heme oxygenase-1-dependent pathway. 
Cell Cycle. 2018;17:53-63. 

Kee JY, Han YH, Kim DS, Mun JG, Park J, Jeong 
MY, et al. Inhibitory effect of quercetin on colorectal 
lung metastasis through inducing apoptosis, and sup-
pression of metastatic ability. Phytomedicine. 2016; 
23:1680-90. 

Lan H, Hong W, Fan P, Qian D, Zhu J, Bai B. Quer-
cetin inhibits cell migration and invasion in human 
osteosarcoma cells. Cell Physiol Biochem. 2017;43: 
553-67. 

Lazo-Gomez R, Tapia R. Quercetin prevents spinal 
motor neuron degeneration induced by chronic 
excitotoxic stimulus by a sirtuin 1-dependent mecha-
nism. Transl Neurodegener. 2017;6:31. 

Li S, Yuan S, Zhao Q, Wang B, Wang X, Li K. Quer-
cetin enhances chemotherapeutic effect of doxorubi-
cin against human breast cancer cells while reducing 
toxic side effects of it. Biomed Pharmacother. 2018; 
100:441-7. 

Li Y, Yao J, Han C, Yang J, Chaudhry MT, Wang S, 
et al. Quercetin, inflammation and immunity. Nutri-
ents. 2016;8(3):167. 



EXCLI Journal 2018;17:856-863 – ISSN 1611-2156 
Received: July 15, 2018, accepted: August 18, 2018, published: August 27, 2018 

 

 

862 

Liu H, Zhou M. Antitumor effect of quercetin on Y79 
retinoblastoma cells via activation of JNK and p38 
MAPK pathways. BMC Complement Altern Med. 
2017;17(1):531. 

Liu Y, Tang ZG, Lin Y, Qu XG, Lv W, Wang GB, et 
al. Effects of quercetin on proliferation and migration 
of human glioblastoma U251 cells. Biomed Pharma-
cother. 2017;92:33-8. 

Lu H, Wu L, Liu L, Ruan Q, Zhang X, Hong W, et al. 
Quercetin ameliorates kidney injury and fibrosis by 
modulating M1/M2 macrophage polarization. Bio-
chem Pharmacol. 2018;154:203-12. 

Maciel RM, Carvalho FB, Olabiyi AA, Schmatz R, 
Gutierres JM, Stefanello N, et al. Neuroprotective ef-
fects of quercetin on memory and anxiogenic-like be-
havior in diabetic rats: Role of ectonucleotidases and 
acetylcholinesterase activities. Biomed Pharmacother. 
2016;84:559-68. 

Maksymchuk O, Shysh A, Rosohatska I, Chashchyn 
M. Quercetin prevents type 1 diabetic liver damage 
through inhibition of CYP2E1. Pharmacol Rep. 2017; 
69:1386-92. 

Massi A, Bortolini O, Ragno D, Bernardi T, Sacchetti 
G, Tacchini M, et al. Research progress in the modifi-
cation of quercetin leading to anticancer agents. Mol-
ecules. 2017;22(8):E1270. 

Mitani A, Azam A, Vuppusetty C, Ito K, Mercado N, 
Barnes PJ. Quercetin restores corticosteroid sensitivi-
ty in cells from patients with chronic obstructive pul-
monary disease. Exp Lung Res. 2017;43:417-25. 

Mkhize NVP, Qulu L, Mabandla MV. The effect of 
quercetin on pro- and anti-inflammatory cytokines in 
a prenatally stressed rat model of febrile seizures. J 
Exp Neurosci. 2017;11:1179069517704668. 

Naseer Z, Ahmad E, Epikmen ET, Uçan U, Bo-
yacioğlu M, İpek E, et al. Quercetin supplemented di-
et improves follicular development, oocyte quality, 
and reduces ovarian apoptosis in rabbits during sum-
mer heat stress. Theriogenology. 2017;96:136-41. 

Nie J, Liu X. Quercetin alleviates generalized hyper-
algesia in mice with induced adenomyosis. Mol Med 
Rep. 2017;16:5370-6. 

Oboh G, Ademosun AO, Ogunsuyi OB. Quercetin 
and its role in chronic diseases. Adv Exp Med Biol. 
2016; 929:377-87. 

Pandya M, Kalappanavar AN, Annigeri RG, Rao DS. 
Relative efficacy of quercetin compared with benzy-
damine hydrochloride in minor aphthae: A prospec-
tive, parallel, double blind, active control, preliminary 
study. Int J Dent. 2017;2017:7034390. 

Patrizio F, Ditroilo M, Felici F, Duranti G, De Vito G, 
Sabatini S, et al. The acute effect of qercetin on 
muscle performance following a single resistance 
training session. Eur J Appl Physiol. 2018;118:1021-
31. 

Qin M, Chen W, Cui J, Li W, Liu D, Zhang W. Pro-
tective efficacy of inhaled quercetin for radiation 
pneumonitis. Exp Ther Med. 2017;14:5773-8. 

Ren K, Jiang T, Zhao GJ. Quercetin induces the 
selective uptake of HDL-cholesterol via promoting 
SR-BI expression and the activation of the PPARγ/ 
LXRα pathway. Food Funct. 2018;9:624-35. 

Sameni HR, Javadinia SS, Safari M, Tabrizi Amjad 
MH, Khanmohammadi N, Parsaie H, et al. Effect of 
quercetin on the number of blastomeres, zona pelluci-
da thickness, and hatching rate of mouse embryos ex-
posed to actinomycin D: An experimental study. Int J 
Reprod Biomed (Yazd). 2018;16(2):101-8. 

Sharma A, Kashyap D, Sak K, Tuli HS, Sharma AK. 
Therapeutic charm of quercetin and its derivatives: a 
review of research and patents. Pharm Pat Anal. 2018; 
7:15-32. 

Singh S, Kushwah V, Agrawal AK, Jain S. Insulin- 
and quercetin-loaded liquid crystalline nanoparticles: 
implications on oral bioavailability, antidiabetic and 
antioxidant efficacy. Nanomedicine (Lond). 2018;13: 
521-37. 

Sohn EJ, Kim JM, Kang SH, Kwon J, An HJ, Sung 
JS, et al. Restoring effects of natural anti-oxidant 
quercetin on cellular senescent human dermal fibro-
blasts. Am J Chin Med. 2018;8:1-21. 

Tinay I, Sener TE, Cevik O, Cadirci S, Toklu H, 
Cetinel S, et al. Antioxidant agent quercetin prevents 
impairment of bladder tissue contractility and apop-
tosis in a rat model of ischemia/reperfusion injury. 
Low Urin Tract Symptoms. 2017;9:117-23. 

Veith C, Drent M, Bast A, van Schooten FJ, Boots 
AW. The disturbed redox-balance in pulmonary fibro-
sis is modulated by the plant flavonoid quercetin. 
Toxicol Appl Pharmacol. 2017;336:40-8. 

Wu Q, Needs PW, Lu Y, Kroon PA, Ren D, Yang X. 
Different antitumor effects of quercetin, quercetin-3'-
sulfate and quercetin-3-glucuronide in human breast 
cancer MCF-7 cells. Food Funct. 2018;9:1736-46. 

Xingyu Z, Peijie M, Dan P, Youg W, Daojun W, Xin-
zheng C, et al. Quercetin suppresses lung cancer 
growth by targeting Aurora B kinase. Cancer Med. 
2016;5:3156-65. 



EXCLI Journal 2018;17:856-863 – ISSN 1611-2156 
Received: July 15, 2018, accepted: August 18, 2018, published: August 27, 2018 

 

 

863 

Yang J, Kim CS, Tu TH, Kim MS, Goto T, Kawada 
T, et al. Quercetin protects obesity-induced hypo-
thalamic inflammation by reducing microglia-
mediated inflammatory responses via HO-1 induction. 
Nutrients. 2017;9(7):E650. 

Yang Y, Liu X, Wu T, Zhang W, Shu J, He Y, et al. 
Quercetin attenuates AZT-induced neuroinflammation 
in the CNS. Sci Rep. 2018;8(1):6194. 

Yarahmadi A, Zal F, Bolouki A. Protective effects of 
quercetin on nicotine induced oxidative stress in 
'HepG2 cells'. Toxicol Mech Methods. 2017;27:609-
14. 

Yarahmadi A, Khademi F, Mostafavi-Pour Z, Zal F. 
In-vitro analysis of glucose and quercetin effects on 
m-TOR and Nrf-2 Expression in HepG2 cell line 
(diabetes and cancer connection). Nutr Cancer. 2018; 
21:1-6. 

Yazıcı S, Ozcan CU, Hismiogullari AA, Sunay FB, 
Ozcan T, Berksoy EA, et al. Protective effects of 
quercetin on necrotizing enterocolitis in a neonatal rat 
model. Am J Perinatol. 2018;35:434-40. 

Yuan TY, Niu ZR, Chen D, Chen YC, Zhang HF, 
Fang LH, et al. Vasorelaxant effect of quercetin on 
cerebral basilar artery in vitro and the underlying 
mechanisms study. J Asian Nat Prod Res. 2018;25:1-
11. 

Yuan Y, Ma S, Qi Y, Wei X, Cai H, Dong L, et al. 
Quercetin inhibited cadmium-induced autophagy in 
the mouse kidney via inhibition of oxidative stress. J 
Toxicol Pathol. 2016;29:247-52. 

Zhang C, Wang R, Zhang G, Gong D. Mechanistic in-
sights into the inhibition of quercetin on xanthine oxi-
dase. Int J Biol Macromol. 2018;112:405-12. 

Zhao L, Zhang Q, Ma W, Tian F, Shen H, Zhou M. A 
combination of quercetin and resveratrol reduces 
obesity in high-fat diet-fed rats by modulation of gut 
microbiota. Food Funct. 2017;8:4644-56. 

Zhu Y, Teng T, Wang H, Guo H, Du L, Yang B, et al. 
Quercetin inhibits renal cyst growth in vitro and via 
parenteral injection in a polycystic kidney disease 
mouse model. Food Funct. 2018;9:389-96. 

 

 


