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Abstract 

Garcinia has a long history of medicinal use. Indeed, they are popular in Asia and Africa for their healing properties. All 
parts of this plant tree are used in folk medicine for many different health affections, including skin infections, wounds, 
and diarrhea. In this review, we present an overview of G. mangostana, this medicinal plant, which takes an important 
place in the worldwide pharmacopeia. Consisting of an overview of this plant and contribution to its valorization by 
various evidence of its medicinal potential both in traditional and conventional medicine showing of the curative 
capacities of each part of the plant tree. We showed off that, on the one hand, traditional uses of the different plant parts 
match with laboratory test results, although experiences mostly used isolated molecules or organic extracts. On the 
other hand, researches also demonstrated interesting new medicinal properties of the plant comparing to the 
traditional medicinal uses, which are limited to ancient practices. These facts present G. mangostana is a reliable plant 
for making an improved traditional medicine or an edible source of bioactive molecules extracted in leaf, stem bark, 
fruit hull, or whole fruit to develop news drugs with low toxicity.  
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1. Introduction

For centuries, useful plants were discovered and categorized into food plants, healing plants, and poisonous plants 
mostly by intuition or experimentation [1].  This knowledge, most of the time, transmitted orally from generation to 
generation through learning and practicing, was then written down due to the advent of the development of 
civilizations. The transcription of writings will allow them to preserve and expand this therapeutic knowledge allowing 
them a progressive adaptation and improvement according to practitioners, regions, and cultural influences. Nowadays, 
medicine consisting in healing directly with various preparations of plants: powdered, tinctures, macerates, decoctions 
or infusions is called traditional medicine most often practiced by traditional healers [2]. This kind of therapeutic exist 
worldwide but is overriding in poor countries because of constraints such as the high cost of conventional drugs or lack 
of access to health structures. Valorization of medicinal plants used in traditional practices to treat illnesses will offer 
new perspectives and new medical pathways to improved health care of various endemic diseases. The therapeutic 
approach combining traditional and conventional knowledge and practices appear to be a reliable solution for an 
amelioration of the global health system [3]. From this observation, since the last decade, researches on traditional 
plants has considerably increased. Every year, scientific papers showed new biological activities, mechanisms of action, 
and molecules isolated from well-known plant parts of worldwide pharmacopeia. Among them, the Garcinia genus takes 
an important place, particularly Garcinia mangostana a small evergreen tree with a pyramidal crown.  It is highly 
considered for its fruit. Although it is mainly used for food because of its juicy fruit, almost all the parts of this tree, 
including the fruits, are used in traditional medicine for many different health affections, including skin infections, 
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wounds, and diarrhea [4]. Garcinia mangostana contains many active phytochemicals who has been widely screened in 
several laboratory studies showing antioxidant [5] antibacterial [6] anticancer [7] antimalarial [8], in vivo and in vitro 
in anti-inflammatory [9, 10] , antidiabetic and many other effects [11]. These biological activities could be explained by 
an abundance of active molecules already isolated and identified. The main compounds of G. mangostana fruit are 
prenylated xanthones, dibenzo-g-pyrone derivatives [12]. Indeed, alpha, beta, and gamma mangostins, gartanin, 8-
deoxygartanin, and garcinones C and D are the most abundant and wide screened for their activities. Till now, around 
68 xanthones have been isolated. There are natural antioxidants mostly concentrated in the pericarp. However, there is 
no reliable scientific evidence to confirm the effects of these molecules as there is a lack of preclinical and clinical trials 
[13].  

In our review, we focus on providing an update and comparative report on the biological activities of the stem, bark, 
leaves, hull, pericarp, roots, and the whole fruit of G. mangostana from traditional knowledge and practices and scientific 
researches on the plant pharmacology and/or pharmacognosy. This kind of approach leads to a general overview of the 
potentialities of different parts of the plant tree for interesting and direct applicability of the plant preparation in 
treatments of some recurrent diseases. This article also comprises brief information on the monography of Garcinia 
mangostana and a qualitative and quantitative determination of the amount of scientific research papers on this 
traditional plant. 

2. Botanical description 

The Garcinia mangostana fruit tree has a very slow growth, erected, with a pyramidal crown, it can reach a height of 
varying between 6 to 25 m.  

The bark is brownish or almost black, scaly, with a yellow latex, bitter and gummy. Its bark is most often corky and very 
thick. 

Leaves are persistent, opposite, short, usually oval/oblong or elliptical, leathery and thick, dark green in color, slightly 
glossy, above and yellowish-green, and dull below. They are about 9 to 25 cm long and about 4.5 to 10 cm wide, with a 
visible and pale central vein. The new leaves are pink.  

Flowers are about 4-5 cm wide, they are fleshy and can be male or hermaphrodite on the same tree. The first is in 
clusters of 3-9 flowers at the ends of the branches. They have 4 oval sepals, thick, fleshy, green with red spots on the 
outside and yellowish red on the inside with many stamens, although the aborted ants do not carry pollen. The 
hermaphroditic flower is worn alone or in pairs at the end of the young twigs. The petals can be yellowish-green with 
red edges. 

The fruits are very characteristic, they are in a spherical berry, slightly flattened at the poles, with a diameter ranging 
from 5 to 7 cm for a weight of 50 to 150 g. It is crowned by a chalice of four leaves at the base of the peduncle. It is a 
round fruit, dark purple, and smooth on the outside. The shell of the fruit is a thick diameter of about 6-10 mm. Inside, 
we find the flesh, divided into five to eight quarters - the arils - a little like a clementine containing one or more seeds. 
It is slightly acidic and sweet, juicy, and finely perfumed, but oxidizes quickly [14, 15]. 

3. Origins and distribution 

Garcinia mangostana, mostly known as a cultivated species in most countries where we can find it, has its origins in 
South Asia [16]. Indeed, there is a resemblance between this species and two others, the Garcinia hombroniana and 
Garcinia malaccensis, which are indigenous in Malaysia. This fruit tree may be an allotetraploid hybrid of these two 
species [17]. Therefore, they are wild specimens in the Peninsular of Malaysia, particularly in Indonesia, Borneo and 
Thailand. This tree had increased popularity in its native range because of its fruit collected for the markets, so it has 
been planted as a garden tree or in specific habitations over all the region extended to Vietnam, Cambodia, New Guinea, 
Philippines [18]. Its cultivation has been limited to South-East Asia for centuries, however, during the last two centuries, 
because of the advent of colonial movements it has been progressively spread to other tropical areas, firstly in Sri Lanka, 
South India, West Africa, Central America, Brazil and Australia[19]. In fact, the gradual interest and pervasion purposes 
of G. mangostana outside of its native range was a long and slow process. Some explorers who traversed the region 
attempted to transport back this tree to Europe and later to the Americas but were mostly unsuccessful. The fruit was 
too perishable and fragile, and seeds dry out or die in a week. Transportation needed much-elaborated measures. Many 
efforts were made to introduce the fruit tree successfully into the Western Hemisphere. The first introduction of the G. 
mangostana in England was recorded during the 18th and 19th centuries [20]. 
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A French naturalist named Laurent Garcin, who traveled through the South Asia region collecting and describing native 
plants, particularly the Garcinia mangostana, was honored by Linnaeus. Indeed, in the 18th century, he gave Garcin’s 
name to the genus as reward for his incredible botanist work [21]. The folklore said that Queen Victoria of England 
would have made it her favorite fruit, even offering the title of a knight to anyone who could provide her, but there is no 
written proves of that [22]. 

For centuries, this fruit plant has aroused the interest of all who get to know it, especially for its fruit which interior is 
known for its amazing sweet-sour flavors, but also for its uses in Ayurvedic medicine practices in its native range has 
many applications in traditional medicine.  Only in the late 20th century, the α-mangostin, an antioxidant substance of 
the xanthone family, was isolated in the laboratory followed by about sixty other xanthones discovered in the G. 
mangostana preparations, especially in the skin of the fruit [23]. Nowadays, studies on this plant are attempted 
worldwide as the increase in traditional medicine awareness and the spread of diseases requiring other medicinal 
pathways to be dammed.  

The Garcinia mangostana tree can now be found in many regions, and countries generally summarize: West Africa, 
Andamans, Asia, Australia, Brazil, Burma, Cambodia, Cameroon, Central Africa, Central America, China, Cook Islands, 
Costa Rica, Dominican Republic, East Africa, East Timor, Fiji, Ghana, Haiti, Hawaii, India, Indochina, Indonesia, Laos, 
Malaysia, Myanmar, Nicaragua, North America, Pacific, Papua New Guinea, Philippines, Puerto Rico, South East Asia, 
Singapore, Solomon Islands, South America, Sri Lanka, Thailand, Timor-Leste, United State of America, Vietnam, West 
Africa, West Indies, Zambia [24]. 

4. Main compounds: The Xanthones 

Garcinia mangostana is one of the major fruit trees because of its nutritional and pharmacological properties.  His fruit 
is plenty of active and interesting compounds such as tannins, bi-flavonoids, vitamins, various minerals like calcium, 
phosphorus, thiamine, riboflavin, acid ascorbic, and mostly Xanthones. They are an especial class of molecules whose 
basic structure is showed in Figure 1. 

 

Figure 1 Basic chemical structure of a Xanthone 

Basically, they are constituted by three conjugated platter rings of six carbon molecules. Various chemical groups are 
attached to this central system consisting of two benzene rings structured with carbonyl group and oxygen. Each ring 
is connected in a fusional way to prevent a free rotation around the double carbon link. This unique structure, along 
with the type and position of the attached chemical groups, define specific functionalities of the xanthones [25]. They 
are colorless, and crystalline compounds derivate from salicylate, found in nature in few plants. Garcinia mangostana is 
the one from which different derivatives where isolated and extracted. Four basic xanthones molecules are represented, 
Mangostins, Garcinones, Epicatechin, and Gartanin.  

The mangosteen contains many of their derivates. Before the 21st century, almost 40 xanthones were isolated from the 
different parts of Garcinia mangostana, and more than ten new found since 2001 until now. When considering each part 
of the plant, in gross 50 xanthones have been isolated from the mangosteen pericarp, 18 xanthones from the whole fruit, 
18 xanthones from bark, and 3 from the leaves [26].  Xanthones can be described as a group of plant polyphenols 
biosynthetically related to flavonoids. Indeed, polyphenol represents a group of substances characterized by the 
presence of more than one phenolic group and responsible for the color of some plants, flavonoids have a general 
structure of a 15-carbon skeleton consisting of two phenyl rings and a heterocyclic ring, they fulfill many functions, but 
the most important is plant being a plant pigment.  
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Garcinia mangostana is the natural reservoir of several different xanthones possessing numerous bioactive abilities. 

5. Extensive research on G. mangostana 

The Garcinia genus is a wide group, including more than 260 species [27] . Many bioactive molecules have been isolated 
from these plants such as terpenes, flavonoids, polysaccharides, hydroxycitric acid, procyanidines, and 
polyisoprenylated benzophenone derivatives like, xanthochymol, guttiferone isoforms and garcinol [28] . These 
findings have retained the interest of pharmaceutical industries due to the high medicinal capacity. Each of these 
molecules has being tested and was associated with various biological activities like antibacterial, hypolipidemic 
property, antioxidant, apoptotic, anticancer, anti-inflammation, anti-viral, anti-fungal, antiulcer, anti-protozoal, or HAT 
inhibiting properties  [29]. Beyond this genus, Garcinia mangostana is best known and widely studied, like the one 
having the largest potentialities with multiple applications in culinary, pharmaceutical, ornamental, and industrial 
fields. The popularity of this fruit tree was also made by its use in traditional Indian medicine preparations to threaten 
many pathophysiological disorders. As the increase in interest, the investigation carried out on the mangosteen also 
increases year after year, like shown in figure 2.  

 

Figure 2 Amount of research papers on Garcinia mangostana released from 2001 to 2021 based on PubMed, Google 
scholar, sciences direct databases 

A brief qualitative and quantitative review of articles on this traditional plant was made to have an insight into the 
infatuation and the knowledge around it. The study was conducted considering only research papers affording 
pharmacological aspect and present the major scientific journal motors on Pubmed, Google scholar, and Sciences Direct 
from 2001 to the present distributed by publication every 3 years. Between 2001 and 2021, 286 articles were indexed, 
which represent a considerable database on the mangosteen biological properties and phytochemical compounds and 
their activity. The figure clearly showed a significant increase in the number of publications concerning this plant 
through years. While in 2001-2003, only ten articles were identified, ninety-three have been identified since only 2019. 
They cover a wide range of information. Though almost all the molecules were discovered before the 20th century, ten 
new bioactive compounds were identified. Moreover, articles show more precision on biological pathways action of 
molecules to induce their effect against some pathologies. New pathophysiological disorders are targeted. In fact, each 
study is a step towards an improved exploitation that will be a benefit to both traditional and conventional medicine. 

6. Ethnomedicine of each plant’s part 

Traditional medicines, also known as popular medicines, have a long history proper to every country and varying each 
from another according to culture, millenarian beliefs, local practices, and legacy experiences [30]. This folk medicine 
appears to work as complete health care intervention at all levels of disease management in healing seasonal health 
issues as well as in prevention, diagnosis, and treatments. Traditional medicine has its own preparation and 
administration methods depending on the kind of plant used, and also in the case of aerial or underground parts, hard 
parts such as bark or seed, there will be differences in the concoction protocol. Some traditional medicine practices 
were improved through the years, but generally, they do not undergo major changes. Furthermore, every regions or 
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country has their own pharmacopeia depending on the flora of their territory. Indeed, Garcinia mangostana, native to 
the South-East of Asia, takes an important place in Ayurveda medicine [31]. This antique medicine attributed to Indian 
ancestral civilization was also influenced by Greek and Egyptian knowledge about how to heal with plants. Although the 
use of this fruit plant slightly differs from one region to another, generally, they share the same medicinal applications. 
As showed in Table 1, all parts of Garcinia mangostana are used in folk medicine, either by oral administration after 
decoction, aqueous maceration or infusion, or by external application in the form of an ointment.  

Almost all parts are used to treat the same illnesses. Indeed, while in Thai and Malaysian traditional medicine, the fruits 
of the mangosteen are the most used as a remedy, in Indian  medicine, they use more bark and leaves [32].  However, 
diseases treated by G. mangostana in ethnomedicine are predominately fever, respiratory disorders, dysentery, aphtha, 
wounds, urinary disorders, diarrhea, skin infection, and arthrosis [33]. When we considered de causes leading to each 
pathology, it appears that they are due to inflammatory disorders, parasitic or bacterial infections by organisms like 
Escherichia coli, Pseudomonas aeruginosa, etc., and various other allergens. The biological correlation between these 
illnesses and the curative pathway to treat them imply that the different parts of this fruit plant have various properties, 
especially anti-inflammatory, anti-parasitic, antipyretic, antibacterial, and even anticancer activities. Indeed, this plant 
would contain active molecules part of their secondary metabolism, also known as specializing metabolism, which is 
sufficient in quantity to cause significant biological activities for human therapeutics. Traditional knowledge on Garcinia 
mangostana as a curative fruit plant already gives a therapeutic overview of its medicinal potential. However, 
ethnopharmacology approaches of plants present some drawbacks [34]. In herbal medicine practices, there is a lack of 
precise and complete information about the molecular profile of the plant, also possible long-term toxicity.  Scientific 
approaches would provide a concrete and deep assessment of their pharmacological qualities and safety. 

Table 1 List of the ethnopharmacological properties of Garcinia mangostana 

Used plant’s 
part 

Preparation 
type  

Mode of 
administration 

Treated illness   Biological 
activity  

Involved in 
treatments 

Authors  

 

 

Bark 

Decoction Oral Amoebic dysentery  Anti-bacterial  

Anti-parasitic 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      [32]  

 

     

 

 

 

 

 

 

Decoction  Oral Affection of genito-
urinary tracts  

Anti-bacterial 

Decoction External Aphtha or Thrush  Anti-parasitic  

 

 

Leaf 

Decoction External Aphtha or Thrush Anti-parasitic 

Decoction  External Fever Antipyretic 

Infusion  External  Wound infections and 
inflammation  

Anti-bacterial 

Anti-inflammatory 

Decoction Oral  Urinary disorder  Anti-cancer 

Anti-bacterial  

Anti-parasitic  

Anti-inflammatory 

 

 

Peel/Rind  

Rubbing External Skin infection  Anti-bacterial  

Decoction Oral  Dysentery  Anti-bacterial  

Anti-parasitic 

Maceration  Oral Diarrhoea Anti-bacterial  

Ointment External  Eczema  Anti-inflammatory 

Anti-allergic 

Decoction  External  Cystitis  Anti-bacterial 

Decoction  External  Gonorrhoea Anti-bacterial 
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Pericarps 

Decoction Oral Intestinal Catarrh Anti-parasitic  

 

    

 

 

 

 

 

 

 

 

 

 

 

 

           
[33] 

Decoction Oral Dysentery Anti-bacterial  

Anti-parasitic 

Infusion Oral  Respiration disorders Anti-allergic 

Rubbing External Skin affection Anti-bacterial  

Maceration Oral Diarrhoea Anti-bacterial  

Fresh External Arthritis  Anti-inflammatory 

Root Decoction  Oral  Dysmenorrhea  Anti-inflammatory 

 

 

 

 

Fruit hulls  

Decoction External Skin infection  Anti-bacterial  

Infusion External Wound infections Anti-bacterial 

Anti-inflammatory 

Maceration Oral Diarrhoea Anti-bacterial  

Maceration Oral Chronic ulcer Anti-bacterial 

Decoction  External  Abdominal pain Anti-inflammatory 

Decoction  Oral Dysentery Anti-bacterial  

Anti-parasitic 

Decoction External  Suppuration  Anti-inflammatory 

Whole fruit Fresh Oral  Allay thirst in fever          Nd 

7. Pharmacological activities findings 

G. mangostana is widely studied for its fruit containing a large amount of xanthones and other active molecules, the fruit 
richness and flavor is the major cause of its migration and cultivation over the world. However, in its native region, this 
plant is mostly used in folk medicine as a treatment for various endemic diseases. Many in vivo toxicity studies were 
fulfilled, proving that this plant is not toxic for human consumption [35]. Moreover, several research papers 
demonstrated pharmacological properties of G. mangostana by both in vivo and in vitro study model, the main activities 
were resumed, sorted according to biological activities findings and reported in Table 2.  

Table 1 Highlight on main pharmacological findings activities of G. mangostana 

Activities  Authors Part 
used  

Extract 
type 

Major 
Compounds 

Experime
ntal 
methods  

Organisms
/ Cells 
Tested/  

Key 
Results  

Anticancer  Ee et al. 
2008 

[37] 

Bark Hexane 2,8-dihydroxy-6-
methoxy-5-(3-
methylbut-2-
enyl)-xanthone 

MTT CEM-SS 
cancerous 
cell line 

IC50= 
17µg/ml 

    Root Hexane α-mangostin β-
mangostin, γ-
mangostin, 
garcinone D, 
mangostano, 
gartanin 

MTT CEM-SS 
cancerous 
cell line 

IC50= 
0.3µg/ml 

Chloroform IC50= 
14µg/ml 

    

  A-R. Han et 
al 2009 

[38] 

  Chloroform 3-isomangostin MTT HT-29 IC50= 
1.7µg/ml 

α-mangostin human 
colon 
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cancer cell 
line 

  β-
mangostingarcin
one D  

  

  9-
hydroxycalabaxa
nthone 

  

  G. Li et al. 
2014 

[39] 

Whol
e fruit 

Nd α-mangostin BrdU 
assay 

22Rv1  inhibited 
tumor 
volume 
by 88% 

prostate 
cancer cell 
lines 

  S. R. M. 
Ibrahim et 
al. 2018 

[40] 

Fruit 
hull 

Chloroform Mangostanaxant
hone VII 

SRB assay   A549  IC50=26.1 
μg/ml 

MCF-7  IC50=34.8 
μg/ml 

  Cunha et al. 
2014 

[41] 

Leaf Ethanol Nd MTT assay B16-F10 
cancerous 
cell line 

IC50=29,7
5 µg/ml 

  J. 
Manasathie
n et al. 
2015 

[42] 

Peric
arp 

    MTT MCF-7 
human 
breast 
adenocarci
noma cell 
line 

IC50= 
430.91 ± 
2.21 
µg/ml 

  L. Yu et al. 
2009 

[43] 

  

  

Peric
arp 

Méthanol 1,3,6,7-
tetrahydroxy-
2,8-(3-methyl-2-
butenyl) 
xanthone 
Epicatechin 

MTT assay human 
breast 
cancer cells 
MCF-7 

Cytotoxic
ity = 

73.06% 

  

48.29% 

  J. J. Wang et 
al.  2012 

[44] 

  

Peric
arp 

Ethanol Nd Crystal 
violet 
assay 

A-431  IC50= 
5.29 
µg/ml 

    

SK-MEL-28  IC50= 
5.82 
µg/ml 

      

  Human skin 
carcinoma 
cell lines 

  

Anti-bacterial K.M.E.P. 
Fernando 
et al. 2007     

[46] 

Peric
arp 

Méthanol Nd Filter-
paper 
disc-agar 
diffusion 
technique 

Bacillus 
subtilis 

MIC= 
0.0005 
g/ml 

Staphylococ
cus aureus, 
Streptococc
us faecalis 

MIC= 
0.0005 
g/ml 
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    MIC= 
0.005g/
ml 

  B. L. A. 
Cunha et al. 
2014 

Leaf   Nd Agar 
diffusion 
technique 

Staphylococ
cus aureus  

MIC= 1 
mg/mL 

[41] 

                

    Whol
e fruit 

Ethanol Nd agar 
diffusion 
test 

Staphylococ
cus aureus 
Escherichia 

MIC= 0.1 
mg/mL 

Coli 

  

  J. S. 
Soetikno et 
al. 2016  

Peel/ Ethanol Nd total plate 
count 
method 

E. Coli MIC= 
0.62 
mg/ml 

[47] Rind  

          2-fold 
serial 
microdilut
ion assay 

P. acnes MIC= 
3.91 
µg/ml 

S. 
epidermidis 

                

  Khartiga et 
al. 2018  

Bark Methanol  Nd Agar well 
diffusion 
method 

Escherichia 
coli  

Inhibitio
n zone ≥ 
20mm 

[48] Bacillus 
subtilis 

Anti-oxidant Chew et al. 
2018 

Leaf Methanol Polyphenols FRS           - IC50= 
4240 ± 

[50] DPPH 493(mg 

    AA/100 

    g) 

  M. A. 
Hamid et 
al. 2011 
[51] 

  Infusion  Nd DPPH          - IC50= 
34.30±1.
25 

µg/ml 

  W. 
Pothitirat 
et al. 2009 
[52] 

Peel/ Dichloromet
hane 

α-Mangostin DPPH          - IC50= 
5.56± 
0.12µg/
ml 

Rind 

  M. T. 
Chomnawa
ng et al. 
2007 [53] 

Peric
arp 

Ethanol Nd DPPH          - IC50= 
6.13 
µg/ml  

  J. 
Manasathie
n et al. 
2015 [52] 

Peric
arp 

Ethanol Nd DPPH          - IC50= 1 
199.85 ± 
47.16 
µg/ml 
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  S. A Husen 
et al. 2017 
[54] 

Peric
arp 

Ethanol  Nd DPPH male mice 
(of the 
BALB/C 
strain 

IC50=4.08
35 µg/ml 

  

  

  L. Yu et al. 
2007 

Fruit 
hull 

Methanol 1,3,6,7-
tetrahydroxy-
2,8-(3-methyl-2-
butenyl) 

DPPH          - DPPH 
(%) = 

[55] 1,3,6-trihydroxy-
7-methoxy-2,8-
(3-methyl-2-
butenyl) 
xanthone 

84.1 ± 1.3 
% 

  Epicatechin   

    53.5 ± 1.7 
% 

      

    70.4 ± 0.5 
% 

  N. Kosem et 
al. 2007 

Fruit 
hull 

Methanol Nd DPPH           - IC50=20.5
0 μg/ml 

[56] 

  

  W. 
Weecharan
gsan et al. 
2006 [57] 

Fruit 
hull 

    DPPH          - IC50= 
34.98 ± 
2.24 
µg/ml 

IC50= 
30.76 ± 
1.66 
µg/ml 

  R. 
Jayakumar 
et al. 2011 
[58] 

Whol
e fruit 

Juice Nd Nitric 
oxide 
scavengin
g byGriess 
reagent 

MCF-7 cells 20% of 
inhibitio
n at  

640 
µg/ml 

Anti-
inflammatory 

W. 
Widowati 
et al. 2016 

Peel/ 

Rind 

Ethanol α-Mangostin ELISA-
based 
assay 

COX-2 %Inhibiti
on= 

[60]  γ-Mangostin IL-1β 54.59±6.
09 

    IL-6 24.41±6.
53 

      54.95±8.
27 
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    induce 
RAW 264.7 
cells 

  

  H-S Chae et 
al. 2012 

Peric
arp 

       - α-mangostin Elisa 
assay 

bone 
marrowder
ived 

IL-6 
suppressi
on  

[61]  γ-mangostin mast cell 
(BMMC) 
induced 
BALB/b 
mice 

IC50= 
5.11 
µg/ml 

      IC50= 
7.06 
µg/ml 

  M. T. 
Chomnawa
ng et al. 
2007 [53] 

Peric
arp 

    Cytokine 
productio
n essay 
(TNF-α) 

P. acnes Inhibitio
n % = 
94.59 

ELISA 

Anti-parasitic S. Tjahjani 
2017 

Leaf Ethanol Nd Giemsa 
stained 
thin blood 
smear 

Plasmodiu
m 
falciparum  

IC50= 
0.12 

(Anti-malarial) [62] µg/ml 

Anti-fungal F. E. B. R. I. 
N. A 
Rahmayant
i et al. 2016 

Peric
arp 

Ethylacetate Nd Test MTT C. albicans IC50= 3.2 
µg/ml  

[63] 

Therapy of 
Alzheimer’s 

S. Wang et 
al. 2016 

Peric
arp 

Nd α- Mangostin, Thioflavin 
T 
Fluoresce
nce Assay 

β-Amyloid Inhibitio
n % 83.7 

Disease [64] 8-Deoxygartanin, 
Gartanin, 

    Garciniafura 

    Garcinone C 

    Garcinone D 

Anti-diabetic S. A Husen 
et al. 2017 

Peric
arp 

    Induction 
of  
streptozot
ocin (STZ 

  -
increased 
diameter 
of 
Langerha
ns cell by 
50% 
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All the parts of the plant were found to have effective biological abilities; however, the degree of efficiency depends on 
various factors like part of the plant considered, type and conditions of extraction, and organisms or cells tested in the 
different studies. These scientific researches are focused on diseases representing current worldwide health issues and 
which management requires improvement in current treatments as well as new therapeutic pathways.   

7.1. Anticancer activity 

Cancer is one of the main health problems, nowadays, although there are many different types of treatments such as 
surgery, radiation therapy, chemotherapy, hormonal therapy, and immune therapy, they lead to various side effects that 
can occur during or month and even year later the treatment. Indeed, patients could suffer from bowel, dysfunction, 
heart damages, and accelerate immune suppression caused by molecules used in chemotherapy [36]. Natural molecules 
could be a reliable alternative to avoid those negative effects, and Garcinia mangostana efficacy was proved to have a 
toxic effect only on tumor cells.  

Several works have demonstrated the anticancer effects of G. mangostana on numerous human cancer cell lines. Ee et 
al. 2008 [37] have tested the hexane extract (rich in 2,8-dihydroxy-6-methoxy-5-(3-methylbut-2-enyl)-xanthone) on 
CEM-SS cancerous cell line and showed important an important cytotoxic effect (IC50= 17 µg/mL). In the same work, 
hexane and chloroform extracts of root have also showed interesting in vitro anticancer activity against CEM-SS 
cancerous cell line IC50= 0.3µg/mL and IC50= 14µg/ml. Moreover, the chloroform extract of the same part was tested by 
Han et al, (2009) [38] on HT-29 human colon cancer cell line and revealed a very remarkable cytotoxic effect (IC50= 
1.7µg/mL). 88% of inhibition of 22Rv1 prostate cell cancer was observed by Li et al. 2014 [39]. Recently, Ibrahim et al. 
2018 [40], showed that the chloroform extract of fruit hull (rich in Mangostanaxanthone VII) possessed an important 
inhibition of A549 and MCF-7 cancerous human cell lines by an inhibition values of IC50=26.1 and IC50=34.8 µg/mL, 
respectively. Moreover, the leaf extract also showed important inhibition of B16-F10 cancerous cell line at IC50=29.75 
µg/mL (Cunha et al. 2014 [41]). The pericarp extracts were tested by several authors (Manasathien et al. 2015 [42], Yu 
et al. 2009 [43], Wang et al., 2012 [44]). Methanol extracts showed the important cytotoxic effect on A-431 (IC50= 5.29 
µg/mL) and SK-MEL-28 (IC50= 5.82 µg/mL). 

7.2. Antibacterial activity 

Antibiotics have always been effective to treat bacterial infections. However, the spread of their use brought a new 
phenomenon of bacterial resistance leading to a decline in their bactericidal capacity especially against Enterococcus 
faecium, S. aureus, Klebsiella pneumoniae, Acinetobacter baumannii, Pseudomonas aeruginosa , and Enterobacter species 
which have caused significant mortality. The mangosteen showed high bacterial inhibition abilities against some of 
them [45].  

G. mangostana extracts have been tested against several bacterial strains and showed remarkable antibacterial 
properties. The methanolic extract of pericarp was tested against several strains gram- and gram+ by Fernando et al. 
(2007) [46]. The results showed important bacterial inhibition at low concentrations in particularly against Bacillus 
subtilis at a MIC= 0.0005 g/mL. Moreover, the leaves showed an important of Staphylococcus aureus at MIC= 1 mg/mL 
(Cunha et al. 2014 [41]). On the other hand, ethanol extract of peel/rind has inhibited the growth of E. coli at MIC= 0.62 
mg/mL (Soetikno et al. 2016 [47]). Recently, Khartiga et al. (2018) [48] tested the methanolic extract of bark and 
showed the inhibition of Escherichia coli and Bacillus subtilis growth in solid medium.  
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7.3. Antioxidant activity 

Oxidative stress plays a dual role concerning human condition. In a normal balance range, the oxygen reactive species 
(ROS) generated have several physiological roles in cell mostly in the signalisation pathways. However, an imbalance in 
production/elimination of this species may cause many cellular damages inducing health problem like cardiovascular, 
respiratory and kidney diseases [49]. The mangosteen with is large amount of xanthones known for their antioxidant 
capacities can play a major role in oxidative stress regulation. Indeed, Chew et al, 2018 [50] investigated the reducing 
ability of the methanol extract of leaf having high inhibitory effect on free radical IC50 = 4240 mg AA/100g comparing 
with the other medicinal plant. Infusion extract of the mangosteen leaf showed a remarkable effect IC50 = 34.30 µg/ml 
(Hamid et al, 2011) [51].  However, Pothitirat et al. 2009 [52] and Chomnawang et al. 2007 [53] obtained better 
inhibition results with respectively Dicloromethane extract of the peel IC50= 5.56 µg/ml and Ethanol extract of the 
pericarp IC50= 6.13 µg/ml. Ethanol extract of pericarp were investigated for its inhibitory effect by in vitro and in vivo 
method, the in vitro studied conducted by Manasathien et al. 2015 [42] presented moderate efficacy IC50= 1 199.85 
µg/ml while in vivo study of Husen et al. 2017 [54] showed better results IC50=4.0835 µg/ml. Besides, many studies 
reported remarkable free radical scavenging of the Methanol extract of the fruit hull (Yu et al. 2007 [55], Kosem et al. 
2007 [56], W. Weecharangsan et al. 2006 [[57]).  The researches of Jayakumar et al. 2011 [58] on the fruit juice lead a 
20% inhibition at the concentration of 640 µg/ml. 

7.4. Anti-inflammatory activity. 

Generally, inflammation is a natural of the body's defense mechanism against external or internal pains. Indeed, the 
immune system recognizes and removes harmful stimuli and begins the healing process. However, when this normal 
also call acute inflammation is perpetual or chronic and persist over month and year after the primary injury, it become 
a problem requiring medical treatments. Chronic inflammation is associated with DNA damage which could lead to 
cancer [59]. However, treatment consisting in non-steroidal anti-inflammatory present many side effects. Thereby, new 
natural molecules are recommended to treat these illnesses some were found in Garcinia mangostana.  Widowati et al. 
2016 [60] showed that the Ethanol extract of peel had inhibitory effect on three inflammation mediators COX-2, IL-1β, 
IL-6 respectively by 54.59 %, 24.41% and 54.95%. According to Chae et al. 2012 [61] and Chomnawang et al. 2007 [53] 
the pericarp extract present also an anti-inflammatory activity in both in vivo an in vitro studies.  

7.5. Other activities 

Tjahjani, 2017 [62] have tested the ethanolic extract of leaf against Plasmodium falciparum (parasite responsible for 
malaria disease) and showed an important inhibition IC50= 0.12 µg/mL. On the other hand, the ethyl acetate of pericarp 
has showed antifungal effect against C. albicans at IC50= 3.2 µg/mL (Rahmayanti et al. 2016 [63]). Wang et al. 2016 [64] 
working on Therapy of Alzheimer’s disease proved that the pericarp extract rich in α- Mangostin, 8-Deoxygartanin, 
Gartanin, Garciniafura, Garcinone C and Garcinone D had a inhibition action 83.7 % on β-Amyloid cells. The pericarp has 
also showed the potency to inhibit the in vivo diabetes development in rats (Husen et al. 2017 [54]). The fruit hull G. 
mangostana the cytoprotection activity by the protection of ECV304 endothelial cells (Kosem et al. 2007 [56]).  On the 
other hand, G. mangostana extracts have demonstrated efficacy to protect brain against neuronal diseases. Indeed, 
Weecharangsan et al. 2006 [57] showed that pericarp possessed neuroprotective effects, especially via the protection 
of NG108-15 cells with cell viability ranging from 74.89% and 98.27%. 

8. Integrative discussion and perspectives 

Studies analyzed in this review clearly underline the promising therapeutic capacities of Garcinia mangostana as a novel 
candidate for new medicines designs based on traditional plants. This tree belongs to the Ayurveda ancestral traditional 
medicine, which is extensively known for its accuracy in healing practices spread over the world. This lends to the 
mangosteen a kind of notoriety as a traditional medicinal plant. All parts of the plant are used in its native region to 
treat pains, chronic and endemic illnesses like fevers, dysentery, respiratory diseases, eczema, arthritis, ulcers, 
gonorrhea, wounds, and infections. Each part is used in different forms to target different diseases or painful conditions. 
Although preparation type and administration mode are known and formally listed, we should take into consideration 
the overall traditional healing process like religious beliefs, environmental characteristics and conditions like climate, 
storage, type of ground, humidity, and magical context [65]. Therefore, traditional based therapeutical abilities of plants 
should be taken with some reserve.  

However, do to the actual popularity of folk medicine and the worldwide health context requiring new herbal-derived 
molecules [66], pharmacological studies on plants used in various traditional healing in different countries and regions 
have multiplied exponentially. Researches on mangosteen, following the same trend, have resulted in the increase of 
knowledge on the chemical composition of each plant’s part extracted with various technics, toxicity range, 
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pharmacological qualities, mechanisms of action on signaling pathways and pharmacokinetic interactions. Scientific 
knowledge confirmed the traditional use of the different part of the mangosteen, mostly the pericarp, which is well 
studied as antioxidant, anti-inflammatory, antimicrobial, antipyretic and anti-parasitic remedy but also provided new 
therapeutic possibilities of using G. mangostana preparations as a drug to heal other kinds of diseases encounters 
nowadays. Studies showed that it could act as a potent anticancer agent against breast, colon, prostate, skin, lung and 
pancreatic cancers, or antidiabetic, neuroprotective, antibacterial against many gram-negative and gram-positive 
strains, anti-parasitic, therapy for Alzheimer conditions and anti-fungal.   

As a result, we are confronted with two different types of medical knowledge. On the one hand, traditional medicine 
practices, which could be designated as a pragmatic system [67], provide confirmed healthcare results under routine 
therapeutical circumstances directly on patients. Here appears the notion of effectiveness referring to trials working in 
real-life conditions [68]. Traditional medicine could provide information about how effective a mangosteen-based 
treatment is in everyday practice since it is used for centuries. However, this kind of medicinal approach presents a lack 
in definite information about the composition of extracts and about the specificity and reproducibility of the treatment 
effect because herbal derived medicine is very dependent on his environment and its changes. On the other hand, 
pharmaceutical in vivo and in vitro trials designated as efficacy studies or explanatory researches provides reliable 
information on efficiency and safety of a plant extract under controlled conditions with standardized protocols including 
precise timing and dosage [63]. This theoretical medical knowledge presents a wide range of advantages showing 
conclusive biological validity of G. mangostana extracts. Its purpose is to maximize the effects of molecules present in 
various types of extracts since most of the time, the actives principles are present in low quantities in plants. However, 
these conditions are limited to a precise range and do not reflect the real curative potential on some heterogeneous 
population and also did not acquaint on effective healing in the case of multimodal illnesses.  Moreover, many scientific 
researches on the mangosteen described its biological action on multiple signalization pathways only considering one 
particular isolated xanthone, however, in herbal medicine the concept of synergy between the various plant’s 
constituents is fundamental [69]. It is described as the totum of the plant, meaning that the molecules “mixture” present 
in the different parts or in the whole plant has a collective energy that gives amplified activities compared to molecules 
took on after the other [70]. Nevertheless, traditional based healing knowledge and pharmacological findings by 
scientific studies are complementary in the acquisition of reliable data for better healthcare using Garcinia mangostana. 

9. Conclusion 

This review was interested in the pharmacological data concerning the different parts of the medicinal plant G. 
mangostana and their biological abilities to treat various diseases or painful conditions from both mainstream medicine 
and current scientific researches. Our purpose was to increase the value of this plant which could be a valuable 
candidate to improve current medicines. Standardized extracts of the mangosteen are interesting therapeutic drugs. 
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