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Mango (Mangifera indica) is an abundant source of bioactive 

chemicals with potential pharmacological and nutritive 

uses [7]. Mango contains various vitamins, including C, A, E, 

D, K, and the B complex [8]. Phenolic compounds are also 

present in the mango pulp, seeds, and peel, which have 

therapeutic values [9]. It contains derivatives of 

hydroxybenzoic acid and hydroxycinnamic acid, two 

important phenolics. The most prevalent polyphenols in it 

are �avonoids, lignans, and stilbenes, with �avonoids 

accounting for 60% of dietary polyphenols [10]. A 

considerable reduction in cell migration and metastasis 

can be achieved with the use of an extract containing this 

chemical constituent [10].

Mangiferin  (MGN), a C-glucosyl xanthone (1,3,6,7-

tetrahydroxyxanthone-C2-β-D-glucoside) [1], is a naturally 

occurring polyphenolic �avonoid compound [2]. It is found 

primarily in plants belonging to the family Anacardiaceae, 

commonly known as mangoes [3], one of the highly 

marketed fruits of the world, with global production of 

more than 26 million in 2004 [4]. Mangifera indica (M. indica) 

is cultivated in tropical, subtropical regions, and its parts 

are frequently used in traditional medicine as a remedial 

measure for various diseases [5]. In Southeast Asia and 

Africa, the use of mango stem bark and leaves has also 

been reported as traditional medicine, mostly in the form of 

infusions based on its pharmacological purposes [6]. 

I N T R O D U C T I O N

Cancer is a public health problem causing one in six deaths globally. Fighting cancer has always 

been challenging, leading to an evolution in cancer therapies. Mangiferin, a bioactive 

component found in honeybush tea and mangoes, is a chemotherapeutic and chemopreventive 

drug against many cancers. This review addresses the critical need for alternative and cost-

effective cancer treatments in developing countries, which bear 57% of new cancer cases and 

65% of cancer-related deaths globally. A non-systematic search was conducted using research 

engines such as MEDLINE, Scopus, PMC, Embase, PubMed, Web of Science, and Google Scholar. 

More than 250 studies have been carried out on Mangiferin between 2001 and 2021, including 

clinical trials for cancer treatment. Mangiferin demonstrates signi�cant anticancer activity by 

suppressing malignant proliferation across multiple cancer cell lines, including CCD-18Co, 

LNCaP, MCF-7, OVCAR3, HeLa, HepG2, MDA-MB-231, A549, and others. The compound targets 

diverse molecular pathways involved in proliferation, apoptosis evasion, metastasis, and 

angiogenesis, including NF-kB, MMPs, COX-2, FGF, VEGF, and ICAM. Additionally, Mangiferin 

exhibits chemopreventive properties and synergizes with conventional anticancer agents. 

However, its clinical translation is hindered by poor oral bioavailability (<2%), necessitating 

advanced drug delivery strategies due to its synergistic effect with other anticancer drugs. This 

review highlights the manifold anti-cancer bene�ts of Mangiferin and proposes a robust 

methodology for validating animal studies through quantitative and qualitative analyses. These 

�ndings offer valuable insights for researchers to investigate the diverse pharmacological 

properties of Mangiferin in cancer, paving the way for promising avenues in cancer 

chemoprevention. 
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This review has shown that there exist signi�cant gaps in 

the clinical translation of Mangiferin in the treatment of 

cancer. Although Mangiferin has strong preclinical data 

with many types of cancer cells and in animal models, there 

are no phase III clinical studies assessing the e�cacy of 

Mangiferin in cancer patients and that constitutes a 

signi�cant knowledge gap. The main issue here is that 

there is a huge disparity between the large amounts of in 

vitro and in vivo mechanistic information and virtually no 

human clinical trials that could be used to make evidence-

based clinical suggestions. This study aims to address the 

critical need for alternative and cost-effective cancer 

treatments in developing countries, which bear 57% of new 

cancer cases and 65% of cancer-related deaths globally.

Half-life and Pharmacokinetics of Mangiferin

Within one hour of a single oral dose, rats' serum and urine 

often absorb MGN and its metabolites [11]. Sprague-Dawley 

rats given 120 mg/kg of pure MGN had a maximum 

availability of 24–25 g/ml in blood plasma and urine after 24 

hours. It has been evaluated to possess the ability to cross 

the blood-brain barrier in gerbils [12] and the blood-retina 

barrier in rats [13]. However, another pharmacokinetic 

study reported that MGN possessed extremely low 

bioavailabil ity (about 1.2%) [14],  and its plasma 

concentration was 38.64 ± 6.75 ng/ml about 1 h after orally 

administering 0.9 g MGN, and the apparent half-life (t1/2) 

was 7.85 ± 1.72 h [15]. However, within 15 minutes of 

intragastric injection, MGN was found in the rats' urine and 

serum. In addition, oral MGN bioavailability in humans has 

been investigated and found to be comparable to that in 

rats [13]. Mangiferin's water solubility is just 0.111 mg/mL, 

according to research. Additionally, it has been shown that 

mangiferin's oral bioavailability is as low as 1.2% [16]. 

Modern pharmaceutical and medical technology has made 

it possible to overcome the aforementioned challenges by 

using encapsulation and nanotechnology solutions, as well 

as derivatives with better pharmacokinetic pro�les. 

Mangiferin nanocrystals have the potential to improve this 

poorly soluble drug's solubility, stability, and bioavailability, 

as shown by prior studies [17].

Prevalence of Cancer Worldwide

Worldwide, among non-communicable diseases, cancer is 

the biggest cause of death. According to estimates from 

2012, there were 8.2 million cancer deaths and over 14 

million new cases. This rate is approximated to reach up to 

13.1 million deaths in 2030 [18], along with a heavy burden in 

the form of both monetary and morbidity burdens for the 

health care system. With 57% new cases and 65% mortality, 

the burden of cancer is greater in underdeveloped nations, 

where there is a higher incidence of late detection and 

t r e a t m e n t  e r r o r s  b e c a u s e  o f  i n a d e q u a t e 
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chemotherapeutic medications and screening methods. 

Although cancer was traditionally thought to be a disease in 

more developed nations, the situation is now even worse in 

less developed nations due to the adoption of Western 

lifestyles like food, alcohol consumption, smoking habits, 

and decreasing physical activity [19]. 

Cancer Treatment with Natural Components

A variety of natural dietary �bers have an impact on 

malignant lesions, including liver cancer, which is the most 

prevalent digestive system cancer and has a high mortality 

rate. Several foods, including grapes, black currants, 

plums, pomegranates, cruciferous vegetables, tomatoes, 

asparagus, French beans, garlic, turmeric, soy, rice bran,  

ginger, and some edible macrofungi, are effective in both 

the prevention and treatment of liver cancer.

[20]. 

Role of Mangiferin as Cancer Therapy/Chemopreventive 

Effects

Several human cancer cell lines were used to test 

Mangiferin's anticancer e�cacy. Against all-examined 

cancer cell lines, mango leaf extract exhibits cytotoxic 

capability [21]. Studies were carried out in both in vivo and 

in-vitro to gauge the suppression of cancer cells. 

Mangiferin-treated animals displayed a marked reduction 

in tumor weight and volume. Analysis of molecular 

processes revealed that the expression of the proteins 

MMP2 and MMP9 associated with metastasis was 

downregulated by Mangiferin [22]. Mangiferin showed 

cytoprotective, antiproliferative, and antioxidant DNA 

damage inhibition due to the presence of phenolics and 

�avonoid compounds [23]. Mangiferin nanoparticles are 

used as a therapeutic agent against oxidative stress and 

related diseases due to the polyphenol compound [24]. 

Another study explored the mechanism of antitumor 

activity of Mangiferin against bacterial lipopolysaccharide 

(LPS) in non-small cell lung cancer (NSCLC) [25]. In vitro, 

study of Mangifera indica indicated cytoprotective and 

antioxidant potential against UV radiation-induced 

oxidative stress due to the polyphenol compounds [26]. 

Mangifera indica leaf, seed, fruit, and bark extracts were 

utilized to treat breast cancer because of their anticancer 

properties [27]. These results showed a signi�cant effect 

due to the xanthonoid, phenolics, and gallotannins 

compounds, which possess antitumoral, cytotoxic, and 

antioxidant activity [28].

Different Extracts of Mangiferin Against Cancer

Using ethanol, methanol, chloroform, n-hexane, distilled 

water, and butanol, plants containing Mangiferin have been 

separated into several parts [29]. The methanolic extracts 

of mango peel and pulp have been used to control breast 

cancer in MCF-7 cells [30]. A study discovered that BT-474 
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(luminal B: ER-/PR-/HER2-positive) cells were cytotoxic to 

ethanolic mango leaf extract (200 g/mL) [21]. Mango bark 

aqueous extract contains terpenoids, microelements, 

fatty acids, steroids, and polyphenols. The dose-

dependent aqueous extract shows signi�cant inhibition of 

the proliferation of MDA-MB-231 cells [31]. The viability of 

MCF-7 (luminal A: ER-positive, PR-positive, HER2-

negative), MDA-MB-231, and MCF-10A (normal human 

mammary epithelial cell line) cells may be reduced by 

mango kernel ethanolic extract in a dose-dependent 

manner, according to a relevant study. Due to the 

polyphenolic components, the ethanolic extract of mango 

showed antioxidant activity [32]. The aqueous extract of 

mango bark used in vivo and in-vitro experiments revealed 

inhibition of TNFα and NO production. The aqueous extract 

of mango played a role in the inhibition of tumor growth, 

reactive oxygen species (ROS), and angiogenesis 

suppression [33].

In-vitro studies of Mangiferin: Apoptotic Property

To maintain organ and tissue homeostatic balance, 

apoptosis is known as the most fundamental life process in 

a multicellular organism. Apoptosis is a type of 

programmed cell death in which cells activate enzymes 

that dissolve their nuclear components, as well as various 

protein elements of the cytoplasm and nucleus. This 

involves the modulation of key protein families. 

Speci�cally, Mangiferin has been shown to downregulate 

anti-apoptotic proteins like Bcl-2, while concurrently 

activating the cascade of executioner caspases (e.g., 

caspase-3, -7, -8, 9). Mangiferin showed potent apoptotic 

properties against RD (rhabdomyosarcoma) cells by 

inducing oxidative stress. Mangiferin-induced nuclear 

condensation and cell shrinkage, combined with the 

occurrence of a late apoptotic event [34]. The diagram 

shows how Mangiferin triggers cytochrome c release from 

mitochondria, activating procaspase-9, while death 

receptor engagement activates procaspase-8. Both 

pathways converge on executioner caspases-3 and -7, 

leading to PARP cleavage and DNA fragmentation (Figure 1).

06
PBMJ VOL. 9 Issue. 03 Mar 2026 Copyright © 2026. PBMJ, Published by Crosslinks International Publishers LLC, USA

This work is licensed under a Creative Commons Attribution 4.0 International License.

Mangiferin

Cytochrome C release
BIRC7XIAP

NFxB

Cleaved PARP

Cleaved
Caspase 3
Caspase 8
Caspase 9

BCL-x1 Caspase 3
Caspase 8
Caspase 9

Figure 1: Effects of Mangiferin on Apoptotic Signaling Pathways

Suppression of Pro-in�ammatory and Metastatic 

Pathways

Beyond direct apoptotic effects, Mangiferin demonstrates 

a potent capacity to suppress pathways crucial for tumor 

in�ammation, survival, and metastasis. A central node in 

these processes is the transcription factor NF-kB, which 

regulates the expression of numerous genes involved in 

in�ammation and cell survival (Figure 2).

Figure 2: NF-kB Targets Genes Involved in the Onset and 
Progression of In�ammation

NF-kB activation leads to transcription of genes controlling 

in�ammatory cytokines (TNF-α, IL-1, IL-6), anti-apoptotic 

proteins (Bcl-xL, XIAP), cell cycle regulators (cyclin D1), 

adhesion molecules (ICAM-1), and angiogenic factors 

(VEGF, COX-2). Furthermore, Mangiferin directly inhibits 

several downstream effectors of these pathways. This 

includes the suppression of Matrix Metalloproteinases 

(MMPs), which play a signi�cant role when it comes to 

remodeling related to pathological processes such as 

cirrhosis, arthritis, and cancer, as well as physiological 
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processes such as morphogenesis, angiogenesis, and 

tissue repair [35]. M. indica (Mangiferin) has been shown to 

inhibit the MMP-2, -7, and -9 expression and regulate 

apoptosis and proliferation in glioma cells [36]. In addition, 

Mangifera indica peels and leaves have been shown to 

inhibit the Cyclooxygenase-2 (COX-2) [37]. Mangiferin 

reduces the expression of COX-2and the synthesis of 

prostaglandin E2 by inhibiting Fibroblast Growth Factor 

(FGF), a key promoter of angiogenesis [38]. The role of FGF 

in both the early and late phases of tumor angiogenesis is 

depicted, highlighting how its downregulation by 

Mangiferin can disrupt new blood vessel formation. FGF 

signal transduction contributes to both early and late-

phase tumour angiogenesis. FGF signaling contributes to 

angiogenesis through direct stimulation of endothelial cell 

proliferation, induction of MMP production, synergistic 

interactions with VEGF, and recruitment of pericytes for 

vessel maturation (Figure 3). 
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Figure 3: FGF Signal Transduction Contributes to Both Early and 
Late-Phase Tumour Angiogenesis

The results consolidate the in-vitro evidence for all the 

mechanisms discussed above: apoptosis, NF-kB 

Table 1: Apoptotic Property, Suppression of Nf-kB, Suppression of MMP, COX2 Inhibition, FGF Down-Regulation Activities of Mangifera 
ondica 

suppression, MMP inhibition, and COX-2 downregulation, providing a detailed, study-by-study account of Mangiferin's multi-

targeted activity (Table 1).

Plant Part Mechanism of Action Cancer Type (Cell Line) Targeted Biomarker References

Downregulated anti-apoptotic Bcl-2 expression
Activation of caspase-3, 7, 8, and 9↓ 

Oxidative stress (Cell shrinkage and nuclear
condensation)

Caspase activation and PARP1 fragmentation via
ERK & JNK activation and ROS formation.

Caspase-3 and 9 Notch3

Caspase 3 and 7

HeLa cancer cells

RD cells

Colon cancer cells

OVCAR3 cells

MCF-7, MDA-MB-231, SKOV-3,
MCF-10A cancer cell lines

Suppression of NF-kB Peptidoglycan, LPS (Macrophages) IRAK1 phosphorylation in NF-κB & MAPK pathways [35]

Apoptotic activation

Mangiferin

Peel

Mangiferin

Bark

Leaves

Mangiferin

Mangiferin

Peel

Leaves

Mangiferin

Suppression of NF-kB NF-kB, IL-6, IL-8, IkBa, and IKKa. [42]HRGEC (Human renal glomerulus 
endothelial cells)

Suppression of MMP Breast cancer cells MMP-7 and -9, β-catenin signalling pathway [36]

COX-2 Inhibition Sheep placental cotyledons COX- (PGE2 production) and leukotrienes [37]

COX-2 Inhibition cyclooxygenase-1 and -2 PGE2 production. [38]

COX-2 Inhibition microglial cells COX-2 transcript stability's [39]

Peel

Apoptosis

Apoptosis

Apoptosis

Apoptosis

[39]

[29]

[40]

[22]

[41]

In-Vivo Studies of Mangiferin: Effects on Tumor Growth, Angiogenesis, and Metastasis

Building on the mechanistic insights from in-vitro work, in vivo studies in animal models provide a more complex picture of 

Mangiferin's anti-cancer effects within a living system [43]. These studies con�rm its potential to inhibit tumor growth, 

angiogenesis, and metastasis [44]. The key mechanisms observed in vivo are summarized in the schematic figure 4, which 

integrates �ndings related to cell cycle arrest, suppression of survival signaling (mTOR), and inhibition of factors driving 

angiogenesis (VEGF) and metastasis (MMPs, ICAM). Schematic summary of Mangiferin's key anti-cancer mechanisms 

observed in in vivo studies. The diagram integrates the major pathways modulated by Mangiferin treatment in animal models 

(Figure 3).
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Figure 4: Major Pathways Modulated by Mangiferin Treatment in 
Animal Models

The anti-cancer properties of Mangifera indica in in vivo 

studies are summarized. It provides a detailed account of 

the plant part used, the observed in vivo mechanism, the 

cancer model employed, and the speci�c biomarkers that 

were modulated. Cell  cycle arrest, Proliferation, 

metastasis, VEGF downregulation, ICAM suppression, 

Suppression of anti-apoptotic protein, Transcription 

factor, Anti-angiogenic properties of Mangifera indica in 

vivo and their mechanism of action (Table 2).

Table 2: Cell Cycle Arrest, Proliferation, Metastasis, VEGF Downregulation, ICAM Suppression, Suppression of Anti-Apoptotic Protein, 
Anti-Angiogenic Properties of Mangifera Indica In Vivo 

Clinical Trials of Mangiferin

Despite robust preclinical evidence, clinical investigation of Mangiferin in cancer patients remains remarkably limited. To 

date, only two clinical trials have evaluated Mangiferin-containing preparations in human subjects, none of which were phase 

III e�cacy trials. Gilberto L. 2006 studied the effect of Mangifera indica against serum oxidative stress in elderly humans and 

showed positive results. Furthermore, it is used in treating patients with in�ammatory bowel disease, showing anti-

in�ammatory properties, which have demonstrated its effectiveness in human clinical trials [48]. There is currently no 

comprehensive in-depth clinical trial investigation on the anticancer e�cacy of M. indica isolated chemicals or crude 

extracts; more research in this regard is needed to open a window of opportunity for affordable cancer treatment.

Chemotherapeutic Synergism

One of the key issues in the development of cancer cell resistance to treatment is the multidrug resistance phenotype. 

Meanwhile, combination therapy is gaining popularity in cancer treatment due to its anti-cancer synergy [49]. A recent study 

has shown that some natural chemicals (such as Mangiferin) derived from medicinal plants have promising anti-cancer 

properties in drug-resistant cancer cells. Moreover, in cancer cell lines, a combination of oxaliplatin and Mangiferin causes 

increased apoptosis and NF-kB downregulation. In addition, Mangiferin in combination with etoposide, paclitaxel, 

doxorubicin, Adriamycin, vincristine, and cisplatin has been demonstrated to have more positive effects on preventing 

acquired resistance in cancer cells [1]. Among the promising �ndings, there are glycosylated derivative drugs (like cisplatin) 

that contribute to enhanced solubility and cytotoxicity pro�les by themselves [50]. The utilization of presently existing 

anticancer medicines in combination with M. indica plant extracts may be a novel cancer therapy approach. Recent studies 

also validate and strengthen the traditional usage of M. indica plant extracts for cancer treatment and management.

Cytoprotective effects of Mangiferin

Cytoprotective drugs have the potential to decrease anticancer therapy-related toxicity while maintaining effectiveness. 

Extract of the peel of Mangifera indica also protects rat erythrocytes against hydrogen peroxide-induced oxidative damage 

[51]. In another research, the cytoprotective effect of mango extracts on oxidative damage produced by H2O2 has been 

evaluated, and the underlying mechanism has also been investigated in a human hepatoma cell line, HepG2. Another study 

also reported that Mangiferin aglycone protects human intestinal epithelial cells from radiation-induced damage/injury. In a 

different investigation, the effects of Mangifera stem bark extract (MSBE) and Mangiferin on DNA damage and protection in 

lymphoblastoid cells and primary human lymphocytes revealed that MSBE can either protect or damage DNA and can behave 

as an antioxidant or pro-oxidant product [52]. Additionally, research is being done on the antigenotoxic properties of 

Mangiferin against cadmium chloride-induced toxicity in HepG2 cells. MGN demonstrates a potent cytoprotective and 

antigenotoxic effect in the HepG2 cell line against toxicity caused by CdCl2, which may be caused by a decrease in the levels 

Plant Part Mechanism of Action Cancer Type (Cell Line) Targeted Biomarker References

Seed Kernel Proliferation and metastasis B16F10 murine melanoma cells VEGF, MMP-9, and MMP- 2 expression levels. [43]

Mango
Polyphenols VEGF downregulation BT474 breast cancer cells &

xenografts in mice.
VEGF protein, pAKT, pPI3K, NF- kB (p65),

mTOR and HIF-1α levels
[43]

Transcription factor Human colon HT-29 adenocarcinoma cell
and CCD-18Co myo-�broblastic cell lines [45]

Mango
Polyphenols

miRNA-126, PI3K, AKT, mTOR signaling
axis in rats

Mango Transcription factor miRNAs sequence (8496) miRNA (min-miR5658, min-miR8577, 
min-miR6482) [46]

Mangiferin Anti-angiogenic properties chick embryo. proangiogenic factors [47]

Seed (AuNps) Anti-angiogenic Chick embryo. Ang-1/Tie2 pathway. [32]
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of oxidative stress and reactive oxygen species produced by CdCl2 [53]. The cytoprotective properties of Mangifera indica, 

along with their mechanism of action, are presented in table 3, highlighting the plant part, mechanism of action, cancer cell 

line, targeted biomarker, and relevant study references.

Table 3: Cytoprotective properties of Mangifera and their mechanism of action

Plant Part Mechanism of Action Cancer Type (Cell Line) Targeted Biomarker References

Leaves Cytoprotective PBMC cells
UV radiation-induced oxidative damage

(H2O2 & intra-cellular ROS) [43]

Peel Cytoprotective HepG2 human hepatoma cell line oxidative stress  DNA damage→ [43]

Stem bark Protection from radiation
Lymphoblastoid cells and primary

human lymphocytes DNA damage [52]

Mangiferin Cytoprotective HepG2 cells P-gp, ROS [53]

In vivo studies showed that Mangiferin decreased tumor volume to a comparable level to cisplatin. Mangiferin has been shown 

to synergize with pro-apoptotic chemotherapy drugs such as oxaliplatin and cisplatin. This is particularly intriguing given 

Mangiferin's low toxicity and broad oral safety margin in comparison to other drugs with comparable action. However, 

Mangiferin's bioavailability and administration need further review and analysis in clinical trials.

Limitation and Future Recommadations

Poor oral bioavailability and water solubility are two 

limitations that currently restrict clinical usage, but more 

research efforts targeting optimal delivery mechanisms 

are needed to increase clinical effectiveness. Clinical 

studies in humans may signi�cantly advance our 

knowledge about the macroscopic effects of Mangiferin. 

C O N C L U S I O N S

Mangiferin is a rare natural gift that we did not know about 

for a long time, since its qualities were only explored in the 

past few decades. Much research has emphasized 

Mangiferin's biological properties, including its anti-cancer 

mechanisms. The association between Mangiferin and the 

alteration of numerous molecular pathways to prevent 

cancer is well established. Mangiferin has been linked to 

reducing in�ammation, proliferation, metastasis, and 

increased apoptosis in malignant cells, and protects 

against oxidative stress and DNA damage. NF-kB, MMP, 

COX2, FGF, VEGF, ICAM, and other transcription factors 

have all been demonstrated to target Mangiferin. Cancer 

cell lines tested included LNCaP, OVCAR3, HepG2, MCF-7, 

MDA-MB-231, SKOV-3, MCF-10A, A549, HRGEC, HT-29, CCD-

18Co, U87 glioma, and MCF-7. Mangiferin  inhibited 

malignant cell development in cancer cell lines. Its 

therapeutic and chemopreventive characteristics may 

help slow the development of cancer.

A u t h o r s ’ C o n t r i b u t i o n

Conceptualization: SAZ

Methodology: SAZ, AR

Formal analysis: AR

Writing and Drafting: MA, MSN, AR, UH

Review and Editing: MA, MSN, SAZ, AR, UH

All authors approved the �nal manuscript and take 

responsibility for the integrity of the work.

R E F E R E N C E S

C o n  i c t s o f I n t e r e s t

The authors declare no con�ict of interest.

S o u r c e o f F u n d i n g

The author received no �nancial support for the research, 

authorship and/or publication of this article.

Li HW, Lan TJ, Yun CX, Yang KD, Du ZC, Luo XF et al. 

Mangiferin Exerts Neuroprotective Activity Against 

Lead-Induced Toxicity and Oxidative Stress Via the 

Nrf2 Pathway. Chinese Herbal Medicines.  2020 Jan; 

12(1): 36-46. doi: 10.1016/j.chmed.2019.12.002.

Tsubaki M, Takeda T, Kino T, Itoh T, Imano M, Tanabe G 

et al. Mangiferin Suppresses CIA by Suppressing the 

Expression of TNF-Α, IL-6, IL-1β, and RANKL Through 

Inhibiting the Activation of NF-κB and ERK1/2. 

American Journal of Translational Research.  2015 

Aug 7(8): 1371. 

Retnaningtyas Y, Kristiningrum N, Renggani HD, Sary 

IP. Stability Indicating RP-HPLC for Quanti�cation of 

Mangiferin in the Extract of Three Species of Mango 

Leaves. Indonesian Journal of Chemical Research.  

2020 May; 8(1): 15-20. doi: 10.30598/�cr.2020.8-yun.

Barreto JC, Trevisan MT, Hull WE, Erben G, De Brito 

ES, Pfundstein B et al.  Characterization and 

Quantitation of Polyphenolic Compounds in Bark, 

Kernel, Leaves, and Peel of Mango (Mangifera indica 

L.). Journal of Agricultural and Food Chemistry.  2008 

Jul; 56(14): 5599-610. doi: 10.1021/jf800738r.

Mendonça D, Tan YZ, Lor YX, Ng YJ, Siyadatpadah A, 

Lim CL et al.  A Review on Phytochemistr y, 

Ethnopharmacology, and Antiparasitic Potential of 

Mangifera indica L. Pharmaceuticals.  2025 Oct; 

18(10): 1576. doi: 10.3390/ph18101576.

Kim H, Castellon-Chicas MJ, Arbizu S, Talcott ST, 

Drury NL, Smith S et al. Mango (Mangifera indica L.) 

[1]

[2]

[3]

[4]

[5]

[6]

Ateeb M et al.,
          DOI: https://doi.org/10.54393/pbmj.v9i3.1342

Molecular Insight of Mangiferin in Cancer Chemoprevention



Polyphenols: Anti-In�ammatory Intestinal Microbial 

Health Bene�ts, and Associated Mechanisms Of 

Action. Molecules.  2021 May; 26(9): 2732. doi: 

10.3390/molecules26092732.

Quintana SE, Salas S, García‐Zapateiro LA. Bioactive 

Compounds of Mango (Mangifera indica): A Review of 

Extraction Technologies and Chemical Constituents. 

Journal of the Science of Food and Agriculture.  2021 

Dec; 101(15): 6186-92. doi: 10.1002/jsfa.11455.

Hu K, Dars AG, Liu Q, Xie B, Sun Z. Phytochemical 

Pro�ling of the Ripening of Chinese Mango (Mangifera 

indica L.) Cultivars by Real-Time Monitoring Using 

UPLC-ESI-QTOF-MS and Its Potential Bene�ts as 

Prebiotic Ingredients. Food Chemistry.  2018 Aug; 

256: 171-80. doi: 10.1016/j.foodchem.2018.02.014.

Tirado-Kulieva V, Atoche-Dioses S, Hernández-

Mar tínez E.  Phenolic Compounds of  Mango 

(Mangifera indica) by-Products: Antioxidant and 

Antimicrobial Potential, Use in Disease Prevention 

and Food Industry, Methods of Extraction and 

Microencapsulation. Scientia Agropecuaria.  2021 

Jun; 12(2): 283-93. doi: 10.17268/sci.agropecu. 

2021.031.

Albrahim JS, El-Fakharany EM, El-Gendi H, Saleh AK, 

El-Maradny YA. Therapeutic Perspectives of 

Mangifera indica L. Peel Extract: Phytochemical 

Pro�le, Antimicrobial, Anticancer, and Antiviral 

E�cacy. Biomass Conversion and Biore�nery.  2025 

Apr; 15(7): 11371-94. doi: 10.1007/s13399-024-06483-

4.

Xiang G, Guo S, Xing N, Du Q, Qin J, Gao H et al. 

Mangiferin, A Potential Supplement to Improve 

Metabolic Syndrome: Current Status and Future 

Opportunities. The American Journal of Chinese 

Medicine.  2024 Mar; 52(02): 355-86. doi: 10.1142/ 

S0192415X24500150.

Sánchez GM, Candelario-Jalil E, Giuliani A, León OS, 

Sam S, Delgado R et al. Mangifera indica L. Extract 

(QF808) Reduces Ischaemia-Induced Neuronal Loss 

and Oxidative Damage in the Gerbil Brain. Free 

Radical Research.  2001 Jan; 35(5): 465-73. doi: 10.10 

80/10715760100301481.

Benard O and Chi Y. Medicinal Properties of 

Mangiferin,  Structural  Features,  Derivative 

Synthesis, Pharmacokinetics and Biological 

Activities. Mini Reviews in Medicinal Chemistry.  2015 

Jun; 15(7): 582-94. doi: 10.2174/138955751566615040 

1111410.

Han D,  Chen C,  Zhang C,  Zhang Y,  Tang X. 

Determination of Mangiferin in Rat Plasma by 

Liquid–Liquid Extraction with UPLC–MS/MS. Journal 

of Pharmaceutical and Biomedical Analysis.  2010 

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

10
PBMJ VOL. 9 Issue. 03 Mar 2026 Copyright © 2026. PBMJ, Published by Crosslinks International Publishers LLC, USA

This work is licensed under a Creative Commons Attribution 4.0 International License.

Jan; 51(1): 260-3. doi: 10.1016/j.jpba.2009.07.021.

Hou S, Wang F, Li Y, Li Y, Wang M, Sun D et al. 

Pharmacokinetic Study of Mangiferin in Human 

Plasma After Oral Administration. Food Chemistry.  

2012 May; 132(1): 289-94. doi: 10.1016/j.foodchem. 

2011.10.079.

Al-Madhagi H. From Nature to Nanotechnology: The 

B i o a c t i v i t i e s  o f  M a n g i f e r i n  E x p l o r e d . 

Nanotechnology, Science and Applications.  2025; 

18: 277–94. doi: 10.2147/NSA.S525423.

S a r w a r  A R ,  I q b a l  F M ,  J a m i l  M A ,  A b b a s  K . 

Nanocrystals of Mangiferin Using Design Expert: 

Preparation, Characterization, and Pharmacokinetic 

Evaluation. Molecules.  2023 Aug; 28(15): 5918. doi: 

10.3390/molecules28155918.

Rajendran P, Rengarajan T, Nandakumar N, Divya H, 

Nishigaki I. Mangiferin in Cancer Chemoprevention 

and Treatment: Pharmacokinetics and Molecular 

Ta rg e t s .  J o u r n a l  o f  R e c e p to r s  a n d  S i g n a l 

Transduction.  2015 Jan; 35(1): 76-84. doi: 10.3109/ 

10799893.2014.931431.

Anandasabapathy S, Asirwa C, Grover S, Mungo C. 

Cancer Burden in Low-Income and Middle-Income 

Countries. Nature Reviews Cancer.  2024 Mar; 24(3): 

167-70. doi: 10.1038/s41568-023-00659-2.

Obukhova OA, Kurmukov IA, Yunaev GS, Ryk AA. The 

Validity and Safety of Using" Anti-Cancer Diets." A 

Literature Review. Clinical Nutrition and Metabolism.  

2025 Dec. doi: 10.17816/clinutr695962.

Ibrahim MH and Salama RM. Mangiferin Enhances the 

Therapeutic E�cacy of Bone Marrow Mesenchymal 

Stem Cells on Cyclophosphamide-Induced Cardiac 

Toxicity in Adult Male Albino Rat Models. Mansoura 

Journal of Forensic Medicine and Clinical Toxicology.  

2024 Jan; 32(1): 81-106. 

Zeng Z, Lin C, Wang S, Wang P, Xu W, Ma W et al. 

Suppressive Activities of Mangiferin on Human 

Epithelial Ovarian Cancer. Phytomedicine.  2020 Sep; 

76: 153267. doi: 10.1016/j.phymed.2020.153267.

Yehia RS and Altwaim SA. An Insight into the in Vitro 

Antioxidant, Antimicrobial, Cytotoxic, and Apoptosis 

Induction Potential of Mangiferin, A Bioactive 

Compound Derived from Mangifera indica. Plants.  

2023 Apr; 12(7): 1539. doi: 10.3390/plants12071539.

Samadarsi R and Dutta D. Anti-Oxidative Effect of 

Mangiferin-Chitosan Nanoparticles on Oxidative 

Stress-Induced Renal Cells. International Journal of 

Biological Macromolecules.  2020 May; 151: 36-46. 

doi: 10.1016/j.�biomac.2020.02.112.

Lin YS, Tsai KL, Chen JN, Wu CS. Mangiferin Inhibits 

L i p o p o l y s a c c h a r i d e ‐ I n d u c e d  E p i t h e l i a l ‐ 

Mesenchymal Transition (EMT) and Enhances the 

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

Ateeb M et al.,
          DOI: https://doi.org/10.54393/pbmj.v9i3.1342

Molecular Insight of Mangiferin in Cancer Chemoprevention



Expression of Tumor Suppressor Gene PER1 in 

Non‐Small Cell Lung Cancer Cells. Environmental 

Toxicology.  2020 Oct; 35(10): 1070-81. doi: 10.1002/ 

tox.22943.

Nivedha K, Sivasakthi S, Prakash A, Devipriya N, 

Vadivel V. In Vitro Studies on Antioxidant and Cyto-

Protective Activities of Polyphenol-Rich Fraction 

Isolated from Mangifera indica leaf. South African 

Journal of Botany.  2020 May; 130: 396-406. doi: 

10.1016/j.sajb.2020.01.019.

Rasul A, Riaz A, Wei W, Sarfraz I, Hassan M, Li J et al. 

[Retracted] Mangifera indica Extracts as Novel PKM2 

Inhibitors for Treatment of Triple Negative Breast 

Cancer. BioMed Research International.  2021; 

2021(1): 5514669. doi: 10.1155/2021/5514669.

Navarro M, Arnaez E, Moreira I, Quesada S, Azofeifa G, 

Wilhelm K et al. Polyphenolic Characterization, 

Antioxidant, and Cytotoxic Activities of Mangifera 

Indica Cultivars from Costa Rica. Foods.  2019 Sep; 

8(9): 384. doi: 10.3390/foods8090384.

Castro-Muñoz R, Cabezas R, Plata-Gryl M. Mangiferin: 

A Comprehensive Review on Its Extraction, 

Puri�cation and Uses in Food Systems. Advances in 

Colloid and Interface Science.  2024 Jul; 329: 103188. 

doi: 10.1016/j.cis.2024.103188.

Taing MW, Pierson JT, Shaw PN, Dietzgen RG, 

Roberts-Thomson SJ, Gidley MJ et al. Mango Fruit 

Extracts Differentially Affect Proliferation and 

Intracellular Calcium Signalling in MCF‐7 Human 

Breast Cancer Cells. Journal of Chemistry.  2015; 

2015(1): 613268. doi: 10.1155/2015/613268.

García-Rivera D, Delgado R, Bougarne N, Haegeman 

G, Vanden Berghe W. Gallic acid, Indanone, and 

Mangiferin Xanthone Are Strong Determinants of 

Immunosuppressive Anti-Tumour Effects of 

Mangifera indica L. bark in MDA-MB231 breast cancer 

cells. Cancer Letters.  2011 Jun; 305(1): 21-31. doi: 

10.1016/j.canlet.2011.02.011.

Araújo LR, Watanabe PH, Fernandes DR, De O Maia IR, 

Da Silva EC, Pinheiro RR et al. Dietary Ethanol Extract 

of Mango Increases the Antioxidant Activity of Pork. 

Animal.  2021 Feb; 15(2): 100099. doi: 10.1016/j.animal. 

2020.100099.

Vimalraj S, Ashokkumar T, Saravanan S. Biogenic 

Gold Nanoparticles Synthesis Mediated by Mangifera 

indica Seed Aqueous Extracts Exhibits Antibacterial, 

Anticancer and Anti-Angiogenic Properties. 

Biomedicine and Pharmacotherapy.  2018 Sep; 105: 

440-8. doi: 10.1016/j.biopha.2018.05.151.

Padma VV, Kalaiselvi P, Yuvaraj R, Rabeeth M. 

M a n g i f e r i n  I n d u c e s  C e l l  D e a t h  A g a i n s t 

Rhabdomyosarcoma Through Sustained Oxidative 

Stress. Integrative Medicine Research.  2015 Jun; 

4(2): 66-75. doi: 10.1016/j.imr.2014.09.006.

Luchian I, Goriuc A, Sandu D, Covasa M. The Role of 

Matrix Metalloproteinases (MMP-8, MMP-9, MMP-13) 

in Periodontal and Peri-Implant Pathological 

Processes. International Journal of Molecular 

Sciences.  2022 Feb; 23(3): 1806. doi: 10.3390/�ms 

23031806.

Li H, Huang J, Yang B, Xiang T, Yin X, Peng W et al. 

Mangiferin Exerts Antitumor Activity in Breast 

C a n c e r  C e l l s  b y  R e g u l a t i n g  M a t r i x 

Metalloproteinases, Epithelial to Mesenchymal 

Transition, and β-Catenin Signaling Pathway. 

Toxicology And Applied Pharmacology.  2013 Oct; 

272(1): 180-90. doi: 10.1016/j.taap.2013.05.011.

Kumar M, Saurabh V, Tomar M, Hasan M, Changan S, 

Sasi M et al. Mango (Mangifera indica L.) Leaves: 

Nutritional Composition, Phytochemical Pro�le, and 

Health-Promoting Bioactivities. Antioxidants.  2021 

Feb; 10(2): 299. doi: 10.3390/antiox10020299.

Zhang L, Huang C, Fan S. Mangiferin and Organ 

Fibrosis: A Mini Review. Biofactors.  2021 Jan; 47(1): 

59-68. doi: 10.1002/biof.1693.

Soto KM, Mendoza S, López-Romero JM, Gasca-

Tirado JR, Manzano-Ramírez A. Gold Nanoparticles: 

Synthesis, Application in Colon Cancer Therapy and 

New Approaches-Review. Green Chemistry Letters 

and Reviews.  2021 Oct; 14(4): 665-78. doi: 10.1080/ 

17518253.2021.1998648.

Lauricella M, Lo Galbo V, Cernigliaro C, Maggio A, 

Palumbo Piccionello A, Calvaruso G et al. The Anti-

Cancer Effect of Mangifera indica L. Peel Extract Is 

Associated with γH2AX-Mediated Apoptosis in Colon 

Cancer Cells. Antioxidants.  2019 Sep; 8(10): 422. doi: 

10.3390/antiox8100422.

Ediriweera MK, Tennekoon K, Samarakoon S, 

Thabrew I, De Silva E. Cytotoxic and Apoptotic 

Effects of the Bark of Two Common Mango 

(Mangifera Indica) Varieties from Sri Lanka on Breast 

and Ovarian Cancer Cells. British Journal of 

Pharmaceutical Research.  2016 Jan; 10(2): 1-7. doi: 

10.9734/BJPR/2016/24004.

Rajendran P, Rengarajan T, Nishigaki Y, Palaniswami 

R, Nishigaki I. In Vitro Studies on Mangiferin 

Protection Against Cadmium-Induced Human Renal 

Endothelial Damage and Cell Death Via the MAP 

Kinase and NF-κB Pathways. Journal of Receptors 

and Signal Transduction.  2016 Jan; 36(1): 57-66. doi: 

10.3109/10799893.2015.1019137.

Morozkina SN, Nhung Vu TH, Generalova YE, Snetkov 

PP, Uspenskaya MV. Mangiferin as a New Potential 

Anti-Cancer Agent and Mangiferin-Integrated 

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

11
PBMJ VOL. 9 Issue. 03 Mar 2026 Copyright © 2026. PBMJ, Published by Crosslinks International Publishers LLC, USA

This work is licensed under a Creative Commons Attribution 4.0 International License.

Ateeb M et al.,
          DOI: https://doi.org/10.54393/pbmj.v9i3.1342

Molecular Insight of Mangiferin in Cancer Chemoprevention



Polymer Systems—A Novel Research Direction. 

Biomolecules.  2021 Jan; 11(1): 79. doi: 10.3390/biom11 

010079.

Varghese S, Joseph MM, Aravind SR, Unnikrishnan 

BS, Pillai KR, Sreelekha TT. Immunostimulatory Olant 

Polysaccharides Impede Cancer Progression and 

Metastasis  by Avoiding off-Target Effects. 

International Immunopharmacology.  2019 Aug; 73: 

280-92. doi: 10.1016/j.intimp.2019.05.025.

Kim H, Krenek KA, Fang C, Minamoto Y, Markel ME, 

Suchodolski JS et al. Polyphenolic Derivatives from 

Mango (Mangifera indica L.)  Modulate Fecal 

Microbiome, Short-Chain Fatty Acids Production and 

the HDAC1/AMPK/LC3 Axis in Rats with DSS-Induced 

Colitis. Journal of Functional Foods.  2018 Sep; 48: 

243-51. doi: 10.1016/j.jff.2018.07.011.

Arvind K, Sabana AA, Rajesh MK, Gangaraj KP, 

Mazumder A, Antony G et al.  Computational 

Identi�cation of Mirnas and Their Targets from 

Mango (Mangifera indica L.) ESTs. International 

Journal of Innovative Horticulture.  2017; 6(2): 129-37. 

Rajasekaran K, Kathiravan M, Umarani G. Isolation, 

Characterisation and Anti-Angiogenic Activity of 

Mangiferin from Banganapalle Variety Mangifera 

indica. L.  2020. 

Pardo-Andreu GL, Philip SJ, Riaño A, Sánchez C, 

Viada C, Núñez-Sellés AJ et al. Mangifera indica 

L.(Vimang) Protection Against Serum Oxidative 

Stress in Elderly Humans. Archives of Medical 

Research.  2006 Jan; 37(1): 158-64. doi: 10.1016/j. 

arcmed.2005.04.017.

Wang R, Xing Z, Wang M, Gui Y, Yang M. Biosynthesis of 

AgNPs and Their Synergistic Effect in Combination 

with Ultrasound Waves on Breast Cancer Cells. 

Journal of Drug Delivery Science and Technology.  

2020 Dec; 60: 101975. doi: 10.1016/j.jddst.2020.101 

975.

Melo-Betances E, Rodríguez-Bautista CC, Núñez-

Sellés AJ. Synthesis of Mangiferin Derivatives, 

Complexes, and Carriers as Potential Therapeutic 

Candidates for Cancer Treatment: An Update. 

Frontiers in Pharmacology.  2025 Jun; 16: 1598719. 

doi: 10.3389/fphar.2025.1598719.

Ajila CM and Rao UP. Protection Against Hydrogen 

Peroxide-Induced Oxidative Damage in Rat 

Erythrocytes by Mangifera indica L. Peel Extract. 

Food and Chemical Toxicology.  2008 Jan; 46(1): 303-

9. doi: 10.1016/j.fct.2007.08.024.

Rodeiro I, Delgado R, Garrido G. Effects of a Mangifera 

indica L. Stem Bark Extract and Mangiferin on 

R a d i a t i o n ‐ I n d u c e d  D N A  D a m a g e  i n  H u m a n 

Lymphocytes and Lymphoblastoid Cells. Cell 

Proliferation.  2014 Feb; 47(1): 48-55. doi: 10.1111/cpr. 

12078.

Tolosa L, Rodeiro I, Donato MT, Herrera JA, Delgado 

R, Castell JV et al. Multiparametric Evaluation of the 

Cytoprotective Effect of the Mangifera indica L. Stem 

Bark Extract and Mangiferin in HepG2 Cells. Journal 

of Pharmacy and Pharmacology.  2013 Jul; 65(7): 

1073-82. doi: 10.1111/jphp.12071.

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

12
PBMJ VOL. 9 Issue. 03 Mar 2026 Copyright © 2026. PBMJ, Published by Crosslinks International Publishers LLC, USA

This work is licensed under a Creative Commons Attribution 4.0 International License.

Ateeb M et al.,
          DOI: https://doi.org/10.54393/pbmj.v9i3.1342

Molecular Insight of Mangiferin in Cancer Chemoprevention


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9

