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Abstract 

Flavonoids are important secondary metabolites that has a multitude of functions including pigments and antioxidant 

activity. Naringenin is a naturally occurring flavanone (flavonoid) known to have a bioactive effect on human health and is 

mainly found in fruits (grapefruit and oranges) and vegetables. Naringenin possesses various biological activities such as 

antidiabetic, antiatherogenic, antidepressant, immunomodulatory, antitumor, anti-inflammatory, DNA protective, 

hypolipidaemic, antioxidant, peroxisome  proliferator-activated receptors (PPARs) activator, and memory improving. A 

number of molecular mechanisms underlying its beneficial activities have been elucidated. This review provides 

naringenin medicinal uses for the treatment of many infectious and degenerative diseases. 
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1. Introduction 

  Plants have been used by human being since 

antiquity for diverse purposes such as food and medicine. 

Many of the currently available drugs have been derived 

from natural sources. More than 25% of the drugs 

prescribed worldwide are derived from plants, and 121 such 

active phytoconstituents are used for different disorders [1]. 

Flavonoids are plant-derived phytochemicals responsible 

for the different colors of plant parts like shades of yellow, 

orange and red in flowers. More than 4,000 flavonoids, 

such as flavonols, flavones, flavanols, flavanonols, 

flavanones, and isoflavones have been reported in the 

edible plants and are consumed regularly in the human diet 

[2]. Flavonoids, found in fruits and vegetables, have various 

health benefits [3]. Naringenin is a flavonoid belonging to 

flavanones subclass. It is widely distributed in several 

Citrus fruits, bergamot, tomatoes and other fruits, being 

also found in its glycosides form (mainly naringin). 

Naringenin is one of the most important naturally-occurring 

flavonoid, predominantly found in some edible fruits, like 

Citrus species and tomatoes, and figs belonging to smyrna-

type Ficus carica. Chemically named as 2, 3-dihydro-5,7-

dihydroxy-2-(4-hydroxyphenyl)-4H-1-benzopyran-4-one 

[4, 5]. It has been reported for the hypocholesterolemic, 

antiestrogenic, hypolipidemic, antihypertensive, and 

antiflammatory activities [6]. This review provides 

naringenin medicinal uses for the treatment of many 

infectious and degenerative diseases. 

 

2. Biological Activities 

2.1 Anti-inflammatory activity 

Naringenin is a naturally occurring flavonoid that 

can be extracted from citrus fruits, tomatoes, cherries, 

grapefruit, and cocoa. Like most of the flavonoids, 

naringenin was experimentally found to have several 

pharmacological potentials, including anti-inflammatory 

because of naringenin has properties to produce sufficient 

hydroxyl (-OH) substitutions, which give it the capability to 

scavenge ROS. Thus, it has considered that naringenin may 

diminish and/or improve pathological conditions where 

oxidation or inflammation is deemed to play a vital role [7]. 

2.2 Anticarcinogenic Effect 

Naringenin is also known to cause cytotoxic and 

apoptotic effects in several cancer cell lines in a dose-

dependent manner as well as inhibits tumor growth in 
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sarcoma S-180 implanted mice, suggesting that naringenin 

can potentially be used to inhibit tumor growth . Cytotoxic 

effects were also induced in human cancer cell lines when 

high concentrations of naringenin were administered (50% 

effective concentration: 150-560 μM). However, the use of 

flavonoids as cancer chemo preventive or chemotherapeutic 

agents requires the development of novel flavonoids or 

naringenin derivatives that can induce cytotoxicity at low 

concentrations in a cell type-dependent manner [8]. 

2.3 Gastro-intestinal activity 

Pre-administration of naringenin significantly 

reduced the severity of colitis and resulted in down-

regulation of proinflammatory mediators (inducible NO 

synthase (iNOS), intercellular adhesion molecule-1 (ICAM-

1), monocyte chemoattractant protein-1 (MCP-1), cyclo-

oxygenase-2 (Cox2), TNF-α and IL-6 mRNA) in the colon 

mucosa [9]. 

2.4 Hepatoprotective Effect 

Naringenin has been found to have a 

hepatoprotective characteristic similar to silymarin. Animal 

studies have demonstrated turmeric’s hepatoprotective 

effects from a variety of he-patotoxic insults, including 

carbon tetrachloride (CCl4), alactosamine, acetaminophen 

(paracetamol), and Aspergillus aflatoxin. Turmeric’s 

hepatoprotective effect is mainly a result of its antioxidant 

properties, as well as its ability to decrease the formation of 

pro-inflammatory cytokines. The protective capacity of 

naringenin on dimethylnitrosamine (DMN) - induced 

hepatic damage in rats was investigated. Oral 

administration of naringenin (20 and 50 mg/kg daily over 4 

wk) notably diminished DMN-induced dam-age when the 

weight of the liver was evaluated, as well as alanine 

transaminase (ALAT), aspartate transaminase (ASAT), 

alkaline phosphatase (ALP), and bilirubin levels [10]. 

2.5 Anti-Obesity effect 

It is an important component of metabolic 

syndrome, is a chronic low-grade inflammatory condition 

leading to adipocyte differentiation and growth in adipose 

tissues. In mice fed a high fat diet, naringin decreased 

visceral adiposity and lowered plasma lipid concentrations, 

probably by activation of AMP kinase [11]. 

2.6 Naringenin Enhances Immunity   

Various flavonoids were used as stimulants to 

enhance the expression of NKG2D ligands. NK cell lysis 

activity against Raji was not changed by pre-treatment of 

naringenin with luteolin, kaempferol, taxifolin and 

hesperetin. However, treatment with naringenin showed 

increased sensitivity to NK cell lysis than untreated control 

cells. The activity of naringenin was due to enhanced 

NKG2D ligand expression. These results provide evidence 

that narigenin’s antitumor activity may be due to targeting 

of NKG2D ligand expression and suggests a possible 

immunotherapeutic role for cancer treatment [12]. 

2.7 Anti-oxidant effect   

Naringenin exhibited higher antioxidant capacity 

and hydroxyl and superoxide radical scavenger efficiency. 

The glycosylation attenuated the efficiency in inhibiting the 

enzyme xanthine oxidase and the aglycone could act like a 

more active chelator of metallic ions than the glycoside. 

Additionally, naringenin showed a greater effectiveness in 

the protection against oxidative damage to lipids in a dose-

dependent manner. The flavanone was effective in reducing 

DNA damage (13). 

2.8 Cardiovascular Effect 

Naringin showed a range of properties that help 

protect the ardiovascular system, including 

antihypertensive, lipid lowering, insulin-sensitising, anti-

oxidative and antiinflammatory properties. Naringin 

prevented the age-related increase in systolic blood pressure 

in stroke-prone spontaneously hypertensive rats, increased 

nitric oxide production, improved endothelial function and 

decreased cerebral thrombotic tendency. Further, naringin 

prevented oxidative stress in the hearts of rats with 

isoprenaline-induced myocardial infarction [14]. 

2.9 Naringenin as Anti-HCV agent 

Naringenin has also been proposed as a novel 

therapeutic agent for hepatitis C virus (HCV) infection 

treatment. Indeed, this flavanone has been described to 

reduce HCV secretion in infected cells by 80%, at a 

concentration below to the toxic value in primary human 

hepatocytes and in mice [15]. 

2.10 Role of Naringenin in Weight Control 

A commercial polyphenolic extract from several 

Citrus fruits (Sinetrol-XPur), containing about 20% of 

naringenin, was tested in 95 healthy overweight volunteers 

(BMI ranging from 26 to 29.9 kg/m2) [100]. The main 

overweight-related endpoints were improved after 12-

weeks randomized protocol (including waist and hip 

circumference, abdominal fat, body weight). Moreover, 

inflammatory and oxidative stress markers were all 

decreased [16]. 

 

3. Conclusion 

This review showed the importance of Naringenin. 

 

References 

[1]. Patel DK, Kumar R, Prasad SK, Hemalatha S. 

Pharmacologically screened aphrodisiac plant-a 

review of current scientific literature. Asian Pac J 

Trop Biomed. 2011; 1:S131-S138.   

[2]. Galluzzo P, Ascenzi P, Bulzomi P, Marino M. The 

nutritional flavanone naringenin triggers 

antiestrogenic effects by regulating estrogen receptor 



Khaled Rashed / Biological Properties of Naringenin: A review                                                                             e5607 

IJBAR (2021) 12 (05)                               Page 3 of 3                           www.ssjournals.com 

α-palmitoylation. Endocrinology. 2008; 149:2567-

2575.   

[3]. Han X, Ren D, Fan P, Shen T, Lou H. Protective 

effects of naringenin-7-O-glucoside on doxorubicin-

induced apoptosis in H9C2 cells. Eur J Pharmacol. 

2008; 581:47-53.   

[4]. Zobeiri, M.; Belwal, T.; Parvizi, F.; Naseri, R.; 

Farzaei, M.H.; Nabavi, S.F.; Sureda, A.; Nabavi, S.M. 

Naringenin and its nano-formulations for fatty liver: 

Cellular modes of action and clinical perspective. 

Curr. Pharm. Biotechnol. 2018; 19: 196–205.  

[5]. Soltana, H.; De Rosso, M.; Lazreg, H.; Vedova, A.D.; 

Hammami, M.; Flamini, R. LC-QTOF 

characterization of non-anthocyanic flavonoids in four 

Tunisian fig varieties. J. Mass Spectrom. JMS 2018; 

53: 817–823. 

[6]. Kim JS, Kanga OJ, Gweorb OC. Comparison of 

phenolic acids and flavonoids in black garlic at 

different thermal processing steps. J Funk Foods, 

2012. 

[7]. Middleton E, et al. Effects of flavonoids on immune 

and inflammatory cell functions. Merck Index. 1992; 

43:1167-1179. 

[8]. Nagy E, Papay V, Litkei G, Dinya Z. Investigation of 

the chemical constituents, particularly the flavonoid 

components, of propolis and Populi gemma by the 

GC/MS method. Stud. Org. Chem. (Amsterdam). 

1986; 23:223-32. 

[9]. Salim S. Protective effect of naringenin on acetic 

acid-induced ulcerative colitis in rats. World J 

Gastroenterol. 2013; 19(34):5633-5644. 

[10]. Lee YS. A method for measuring naringenin in 

biological fluids and its disposition from grapefruit 

juice by man. Pharmacology. 1998; 56:314-317. 

[11]. Rimm EB, et al. Relation between intake of 

flavonoids and risk for coronary heart disease in male 

health professionals. Ann Intern Med. 1996; 125:384-

389. 

[12]. Seo EK. Cytotoxic prenylated flavanones from 

Monotes engleri. Phytochemistry. 1997; 45:509-515. 

[13]. Kim JH, Lee JK. Naringenin enhances NK cell lysis 

activity by increasing the expression of NKG2D 

ligands on Burkitt’s lymphoma cells. Archives of 

Pharmacal Research. 2015; 38(11):2042-8. 

[14]. Rajadurai M. Naringin ameliorates mitochondrial 

lipid peroxides, antioxidants and lipids in 

isoproterenol-induced myocardial infarction in Wistar 

rats. Phytother. Res. 2009; 23:358-362. 

[15]. Nahmias, Y.; Goldwasser, J.; Casali, M.; van Poll, D.; 

Wakita, T.; Chung, R.T.; Yarmush, M.L. 

Apolipoprotein b-dependent hepatitis c virus secretion 

is inhibited by the grapefruit flavonoid naringenin. 

Hepatology 2008; 47: 1437–1445. 

[16]. Allas, C.; Gerbi, A.; Elbez, Y.; Caillard, P.; Zamaria, 

N.; Cloarec, M. Clinical study to assess the efficacy 

and safety of a citrus polyphenolic extract of red 

orange, grapefruit, and orange (Sinetrol-XPur) on 

weight management and metabolic parameters in 

healthy overweight individuals. Phytother. Res. 2014; 

28: 212–218. 

 


