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Abstract
Aim: One in eight fatalities globally are considered cancer-related. The need for cancer therapy is growing. 
Natural products continue to play a role in drug development, as up to 50% of authorized drugs in the last 
30 years have been isolated from natural sources.
Methods: Anticancer, antioxidant, antibacterial, antifungal, antiviral, analgesic, anti-inflammatory, and other 
actions have all been reported in research papers using plants from the Syzygium genus in the treatment and 
prevention of disease.
Results: Results from the anticancer test showed that the genus, especially Syzygium aqueum, Syzygium 
samarangense, and Syzygium cumini had significant promise as an anticancer agent in vitro against several 
cancer cell lines. Numerous factors, including phytochemical composition, increased apoptotic activity, 
decreased cell proliferation, stopped angiogenesis, and reduced inflammation.
Conclusions: These results, despite preliminary, show promise for further purification and investigation of 
bioactive compounds and extracts within the genus Syzygium for their anticancer properties.
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Introduction
Cancer is a group of diseases defined by the unchecked growth and spread of cells. Cancer is a major killer 
worldwide. In 2008, cancer was responsible for 7.6 million deaths worldwide, the vast majority of which 
occurred in low-income regions [1]. This number is expected to keep rising due to demographic shifts and the 
prevalence of risky lifestyle choices. Despite the widespread scientific evidence, many of us still don’t know 
that poor dietary habits are a major cause of cancer [2]. Humans are more likely to develop cancer due to the 
high levels of chemicals, preservatives, and coloring agents in the food consumed regularly [2]. The inability 
of anticancer medications to discriminate between cancer cells and healthy cells, as well as the resistance of 
cancer cells to chemotherapeutic agents, are major factors in the failure of cancer treatment [3]. The need 
for cancer therapies is growing. Consequently, it is crucial and essential to look for novel compounds that can 
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be used to cure various forms of cancer. Natural products continue to play a role in drug development, as up 
to 50% of authorized drugs in the last 30 years have been isolated from natural sources. Novel sources of 
bioactive chemicals in medicinal plants with promising anticancer potential. Syzygium belongs to the family 
Myrtaceae, which includes 3,800–5,800 different species and 140 different genera. Syzygium, on the other 
hand, has 1,100–1,200 species and is found primarily in tropical and subtropical regions of the world, making 
it the biggest woody genus of flowering plants [4]. Some Syzygium species are currently enjoying a boom in 
popularity in domestic and foreign markets in addition to their centuries-long use as spices, food preservers, 
and medicinal herbs. A wide range of biological activity have been reported in research papers using plants 
from the Syzygium genus in the treatment and prevention of disease [5–8]. In our search for information, we 
were unable to locate up-to-date analysis of the effectiveness of genus Syzygium against cancer. Not many 
reviews have been done on the genus as a whole with regard to cancer except [9]. Therefore, this systematic 
review discussed in detail the great potential for obtaining the lead drug from chemical constituents of 
various species from the genus Syzygium as the anticancer.

Material and methods
Inclusion criteria
Science Direct, PubMed, Wiley, Springer, Sage, Google Scholar, and Hindawi were among the online resources 
that mined primary research papers for relevant data. To be considered for inclusion, a piece must meet the 
following criteria: Our search terms included “anticancer”, “breast”, “colon”, “liver”, “lungs”, “skin”, “stomach”, 
“cervical”, “Syzygium”, “phytochemical”, “chemical”, “crude extract”, “HPLC analysis”, “FTIR analysis”, and “gas 
chromatography-mass spectrometry (GC-MS) analysis”.

Exclusion criteria
We did not include information from sketchy websites in our analysis. None of the articles were considered 
since they were written in a language other than English, and this includes thesis papers and reviews.

Results
Taxonomy, origin, and distribution of genus Syzygium
Aroma, essential oil, flower composition, plant structure, and phloem distribution are only a few of the 
characteristics used to categorize members of the Myrtaceae family [10]. In 1893, the Myrtaceae were divided 
into two groups, the Leptospermoideae and the Myrtoideae, based on whether the plants had opposite or 
alternate leaves and capsular or fleshy fruits [4]. In 1984, it is argued that the taxonomic classification of the 
family Myrtaceae should be based on the morphological features of the species within the family, and they 
validated their arguments with molecular studies, which led them to the conclusion that there are only two 
families and seventeen tribes: the Psiloxyloideae and the Myrtoideae [11]. The family Myrtaceae has been 
found to have numerous species and a great deal of genus variety. In the family Myrtaceae, the Syzygieae 
tribe accounts for most of the species. The genera Syzygium and Psidium, followed by Eugenia, are the most 
widely planted in the family Myrtaceae. Syzygium has 1,200–1,500 species, Eugenia has about 1,150, and 
Eucalyptus has around 700 [10]. The complexity and difficulty of taxonomic identification can be traced back 
to the family’s high level of species diversity. Numerous genera within this family have attracted attention 
for their potential commercial value since their medical and industrial applications have been recognized 
the world over. Syzygium is a vast family of plants that ranges from southern India and southeast China to 
southeast Australia and New Zealand [12]. However, whereas Malaysia is the canter of the genus in terms 
of species richness, it appears that the Malaysian-Australian region is the canter of the genus in terms of its 
basic evolutionary diversity. Multiple species belong to this genus, which extends from southern East Asia 
and the Pacific to Africa and Madagascar [13]. They are extremely fragrant plants, and most of the species 
in this genus are used medicinally. Additionally, the fruits are taken fresh, and their flavour composition has 
demonstrated that they are also aromatic.
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Traditional uses of some members of the genus Syzygium
Chemical, genetic, and molecular diversity are the most prominent types of plant variety, but there is also 
a great deal of species diversity and eco-climatic adaptations among plants across the globe. Humans from 
all walks of life and all corners of the globe have long relied on the healing properties of nature’s plants, 
using them for anything from food to prescription drugs. In many parts of the world, people turn to plants 
as a complementary method of treating cancer. Those that are less harmful to healthy cells, have less of an 
adverse biological impact, and have evolved in tandem with their targets are preferred [3]. Syzygium aqueum 
is cultivated for its edible fruits, leaves, and bark. Fever, headaches, gastrointestinal issues, diabetes, high 
cholesterol, skin problems, and even some forms of cancer can all be alleviated by eating apples [14]. It’s 
no secret that Syzygium aromaticum is a staple in Indian cooking [15]. Syzygium aromaticum is utilized 
as a warming and stimulating stimulant in both Indian and Chinese traditional medicine [16]. Syzygium 
aromaticum essential oil has long been used to treat burns and wounds, as well as a pain reliever in dental 
care, as well as to cure tooth infections and toothache [17]. It has been utilized by Ayurvedic doctors in India 
to treat respiratory and digestive disorders since ancient times, and recent scientific research has confirmed 
its efficacy as a chemo-preventive agent [15]. Sore throat, bronchitis, asthma, thirst, biliousness, diarrhea, and 
ulcers are only some of the conditions that can be alleviated by using Syzygium cumini bark [18]. Syzygium 
cumini leaf juice is administered alone or in combination with carminatives like cardamom and cinnamon to 
treat diarrhea in children [19], Syzygium cumini leaves, mango leaves, and myrobalan leaves are combined 
with goat’s milk, honey, and carminatives like cardamom and cinnamon to treat dysentery with a bloody 
discharge [18]. Syzygium cumini has historically been used to treat a number of ailments, such as diabetes, 
inflammation, and diarrhea [20]. Syzygium jambolanum fruits are considered spleen disease-treating, tonic, 
astringent, and carminative [21]. Both pharyngitis and ringworm infections are alleviated with the use of 
the fruits and seeds of Syzygium jambolanum [21]. The fruits of Syzygium jambolanum have a sharp, sugary 
flavor and are also chilly, dry, and astringent to the digestive tract [21]. The plant Syzygium zeylanicum 
has a long history of usage in traditional medicine for conditions like fever, headaches, arthritis, and joint 
discomfort [22]. Malay people have historically utilized Syzygium polyanthun leaves and roots to manage and 
treat endometriosis, ulcers, hypertension, and diabetes [23]. In Africa, Syzygium guineense is used to treat 
malaria, stomach aches, and ringworm by applying the root, leaf, bark, or fruit [24, 25]. For the creation of 
evidence-based medications, we give an overview of the traditional applications of a few selected Syzygium 
species. This genus has many species that are utilized in traditional medicine. Analysis of the criticism of 
these species in light of current knowledge of anticancer activity is crucial because it could eventually close 
the gap between conventional wisdom and evidence-based research.

Anticancer
In contrast, extracts from medicinal plants can be used to effectively suppress cancer cell malignancy 
without causing the harmful effects that come with chemotherapy drugs [26]. There has been a recent 
uptick in the investigation of medicinal plants for their potential anticancer effects due to the urgent need 
to discover new, safe, and effective therapeutic agents. The U.S. National Cancer Institute (NCI) states that 
a half maximal inhibitory concentration (IC50) value of less than 20 µg/mL for crude extract and less than 
4 µg/mL for purified chemicals is required for anticancer activity [3]. Ideal anticancer drugs target cancer 
cells alone, killing or crippling them while leaving healthy cells unharmed [27]. Modulating the cell cycle is 
getting a lot of interest because of the central role it plays in cancer progression. Herbs that have been shown 
to elicit cell cycle arrest have the potential as both cancer preventatives and therapeutics. Genus Syzygium 
was found to be active against several cancer diseases (Figure 1 and Tables 1–7). Results from Syzygium 
aqueum demonstrated that both substances inhibited the proliferation of cancer cells, with arjunolic acid 
demonstrating the strongest activity against HeLa cell lines [28]. Fruit extract of Syzygium aqueum was found 
to have antiproliferative activity against MCF-7, a cell line that is highly dependent on the hormone estrogen, 
suggesting that a component in the extract is responsible for its cancer-fighting abilities. Plant polyphenols 
have been linked in multiple studies to a reduction in breast cancer metastasis [29].
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Figure 1. Cancer treated with different members of the genus Syzygium

Table 1. Biological evaluation of Syzygium aqueum (Burm.f.) Alston against several cancer cell lines

N Parts of the 
plant

Solvents Concentration Type of 
cancer

Major finding Reference

1 Stem bark 
(oleanolic 
acid and 
b-sitosterol)

Methanol 100 µL Cervical, 
breast

It was found compound one to be significant against 
the tested cell line while compound 2 was only on 
HeLa cell line

[30]

2 Leaves 
(essential 
oils)

Dimethyl 
sulphoxide

1% Breast As measured by an IC50 value of 76.40 µg/mL, it 
exhibited modest activity against the MCF-7 cell line

[31]

3 Stem bark Methanol 1.5625–100 µg/mL Cervical, 
breast, 
lung

The IC50 values for alphitolic acid were 16.12 
mg/mL and 7.37 mg/mL, indicating that it was toxic 
to the HeLa and T47D cell lines. A549 cells were 
inhibited to a modest degree (IC50 = 84.41 µg/mL), 
nevertheless. Arjunolic acid was also discovered 
to be toxic to HeLa cell lines, having an IC50 of 
6.74 µg/mL

[28]

4 Fruits Aqueous, 
methanol

- Breast 
cancer cell 
line

Aqueous extracts revealed antiproliferation effects 
on MCF-7 cell lines (P < 0.05) after 72 h, however, 
the effects were insignificant on a non-cancer-origin 
cell line and were not seen in the 24-h or 48-h 
time periods

[29]

5 Leaves Methanol 0.01, 0.1, 1, 10, 
and 100 μg/mL

Breast At 100 µg/mL, Syzygium aqueum was observed to 
significantly (P < 0.05) boost MCF-7 cell growth

[32]

6 Stem bark Methanol 100 µL Cervical, 
breast 
cancer

Butyrospermol was only moderately cytotoxic 
(43.59 µg/mL) against the HeLa cell line and barely 
cytotoxic at all against the T45D and A549 cell lines. 
And when tested with the 2,3-bis [2-methyloxy-4-
nitro-5-sulfophenyl]-2H-tetrazolium-5-carboxanilide 
(XTT) assay, sitosterone (29.96 µg/mL) exhibited 
considerable toxicity towards the A549 cell line

[33]

7 - - 50 µg/mL and 
100 µg/mL

Fibroblasts, 
breast

In addition, neither the ethanolic nor the aqueous 
extracts showed any antiproliferative effects on 4T1 
or 3T3 cells at 50 µg/mL or 100 µg/mL

[34]

-: not applicable
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Table 2. Biological evaluation of Syzygium samarangense (Blume) Merr. & L.M.Perry against several cancer cell lines

N Parts of the plant Solvents Concentration Type of cancer Major finding Reference
1 Leaves - 50, 100, 150, 

and 200 µg/mL
Lung When tested on A549 cells, the IC50 for 

the green produced silver nanoparticles 
(AgNPs) was 87.37 µg/mL.

[1]

2 Leaves Aqueous 100 μg/mL and 
250 μg/mL

Skin In human HepG2-C8 cells with antioxidant 
response element (ARE)-luciferase 
plasmids transfected stably, the aqueous 
extract at 100 µg/mL and 250 µg/mL 
induced the nuclear factor erythroid 
2-related factor 2 (Nrf2)-ARE pathway. 
Furthermore, the transformation of 
mouse epidermal JB6 P+ cells was 
blocked by 12-O-tetradecanoylphorbol-
13-acetate (TPA) efficiently, suggesting 
that the extract may have some 
therapeutic potential.

[35]

3 Fruits - 100 µL Lung There was a notable and 
concentration-dependent impact on the 
cell viability of the extracts that were 
tested. The IC50 value indicates that a 
concentration of 21.86 μg/mL is required 
to achieve 50% inhibition of proliferation. 
Ladder-shaped DNA fragments in a DNA 
fragmentation assay are a biological 
indicator of intrinsic apoptotic cell death. 
Morphological alterations in cells treated 
with the extract confirmed its ability to 
trigger apoptosis.

[36]

4 Fruit Methanol - Colon The human colon cancer cell line 
SW-480 was tested and found to be 
sensitive to the cytotoxic effects of three 
C-methylated chalcones (IC50 = 10, 
35, and 35 μmol/L, respectively). The 
compounds 2’,4’-dihydroxy-3’,5’-dimethyl-
6’-methoxychalcone (1), 2’,4’-dihydroxy-
3’-methyl-6’-methoxychalcone 
(stercurensin, 2), and 2’,4’-dihydroxy-
6’-methoxychalcone (cardamonin, 3) all 
belong to the family of chalcones.

[37]

5 Leaves Methanol 50, 5, and 
0.5 µg/mL

Ovarian The MCF-7 cell line was shown to be 
particularly sensitive to the cytotoxic 
effects of 20,40-dihydroxy-60-methoxy-
30,50-dimethylchalcone (IC50 = 0.0015 
nmol/L). Against the SKBR-3 cell 
line, it was cytotoxic with an IC50 of 
0.0128 nmol/L.

[38]

6 Leaves Ethanol - Liver, breast Both the HepG2 and MDA-MB-231 cells 
examined responded favorably to the 
isolated compounds. With IC50 values 
between 1.73 μmol/L and 32.0 μmol/L 
for HepG2 cells and between 4 μmol/L 
and 37 μmol/L for MDA-MB-231 cells, 
all substances examined showed strong 
cytotoxic effects.

[39]

7 Leaves 50% 
ethanol

100 μL - For inhibiting inhibition of poly(ADP-
ribose) polymerase-1 (PARP-1), the IC50 
for pure vescalagin was 2.67 μmol/L, and 
for castalagin it was 0.86 μmol/L.

[40]

8 Leaves Ethanol, 
acetone, 
petroleum 
ether

- Cervical The IC50 value for the extract was 40.5 
μg/mL when tested on the HeLa cell line.

[41]

-: not applicable
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Table 3. Biological evaluation of Syzygium aromaticum (L.) Merr. & L.M.Perry against several cancer cell lines

N Parts of the 
plant

Solvents Concentration Type of 
cancer

Major finding Reference

1 Unopened 
flower bud

Aqueous 100 μL/mouse 
per day from the 
fifth week

Lung In these BP-induced lung lesions, clove 
therapy significantly decreased the number 
of proliferative cells and increased the 
number of apoptotic cells.

[42]

2 Bud Aqueous, 
ethanol,
essential oil

- Breast Essential oil had a median lethal dose 
(LD50) of 37.36 µg/mL and 36.43 µg/mL in 
the 24-h brine shrimp lethality test (BSLT) 
and 3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyl tetrazolium bromide (MTT) assays, 
respectively.

[2]

3 Bud Aqueous, 
ethanol, essential 
oil

- Cervical, 
breast, 
prostate, 
esophageal

Within 24 h, oil at 300 µL/mL induced 80% 
cell death in an esophageal cancer cell line 
through apoptotic cell death, while prostate 
cancer cells displayed negligible cell death.

[15]

4 Leaves, 
stem, bark

Methanol - Breast The stem extract exhibits a strong and 
focused cytotoxic impact on MCF-7 cells, 
with an IC50 of 33 µg/mL.

[43]

5 Eugenol - 0.1, 0.2, 0.5, 
1, 2, 4, and 
8 ng/mL

Cervical Apoptosis was detected by the IC50 at 
81.85% cell viability.

[44]

6 Eugenol - 1,200, 600, 
300, 150, and 
75 µg/mL

Breast, skin The IC50s of chitosan nanoparticles 
containing Syzygium aromaticum essential 
oil (SAEO) and eugenol against melanoma 
(A-375) cells were 73 µg/mL and 79 µg/mL, 
respectively; for breast (MDA-MB-468) cells, 
the values were 177 µg/mL and 51 µg/mL.

[45]

7 Flower 
buds

Chloroform - Lung Compared to the control group, the extract 
fractions inhibited wound closure/cell 
migration in A549 and H1299 and caused 
apoptosis in H1299. Nuclei of fraction-treated 
cells showed signs of apoptosis, including 
chromatin compression, nuclear shrinkage, 
and the development of apoptotic bodies.

[46]

8 - - 2, 3, and 
4 mg/mL

Cervical The extract was tested on HeLa cells and 
found to have an LD50 of 2 mg/mL after being 
exposed to the cells for 24 h. In comparison 
to untreated control cells, treated cells were 
rounded off with a distinctive death symptom.

[47]

9 Eugenol - 0, 50, 100, and 
200 μmol/L

- Exhibited cytotoxicity in the HeLa cell line 
at concentrations between 50 µmol/L and 
200 µmol/L.

[48]

10 - Ethanol 1.25, 12.5, 
50, 75, and 
100 μg/mL

- When cancer cells were treated with 
fluorescent magnetic submicronic polymer 
(FMSP)-nanoparticles alone, their viability 
dropped to 55.40%, and when crude clove 
extracts were additionally added to the 
treatment, viability dropped to 8.50%.

[49]

11 Bud - 125, 62.5, 32, 
and 15 µg/mL

Colon The IC50 value for Syzygium aromaticum bud 
essential oil nanoemulsion (SABE-NE) after 
48 h was determined to be 74.8 μg/mL.

[50]

12 Bud Ethanol 0–1,000 µg/mL Breast The IC50 values for the extract and 
nanoparticles were determined to be 
20 μg/mL and 7 μg/mL, respectively, in an in 
vitro assay.

[51]

13 - Essential oil 0, 30, 60, and 
120 µg/mL

Cervical By significantly decreasing HeLa cell viability 
at 24-h and 48-h at P-value < 0.0001, the 
essential oils demonstrated substantial 
antiproliferative activity. By 48 h, almost no 
cancer cells had survived at the maximal 
dose of 120 µg/mL, which not only inhibited 
proliferation but also drastically reduced the 
number of HeLa cells.

[52]
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Table 3. Biological evaluation of Syzygium aromaticum (L.) Merr. & L.M.Perry against several cancer cell lines (continued)

N Parts of the 
plant

Solvents Concentration Type of 
cancer

Major finding Reference

14 Buds Aqueous 10–100 mg/mL Lung, 
breast

Phyto-mediated AgNPs had an IC50 of 
60 µg/mL against MCF-7 and 50 µg/mL 
against A549 cells. The extract having IC50 
was also found to be 70 µg/mL against 
MCF-7 and 70 µg/mL against A549 cells.

[53]

15 Essential 
oil

- 1.25–20% Breast, 
leukemia, 
cervical

When tested on Hela, MCF-7, and K-562 cell 
lines, 20% essential oil showed the highest 
percentage of inhibition, 32.8%, 53.5%, and 
76.4%, respectively.

[54]

16 Buds Methanol, 
aqueous

- Breast, 
colon, liver

According to the data, the IC50 values 
were as follows: 31 µg/mL for colon cancer 
protection against breast cancer, 29.7 µg/mL 
and 18.7 µg/mL against liver cancer

[55]

17 Bud 70% ethanol - Ovarian Substantial inhibitory effect against human 
ovarian cancer cells (A2780; IC50 value = 
22.67 µmol/L).

[56]

18 Buds Acetonic, 
dichloromethane, 
ethanolic, 
petroleum ether

- Colon 
carcinoma

The ethanolic extract of clove was the most 
effective against the HCT cell line, with an 
IC50 of 2.53 µg/mL.

[26]

19 Essential 
oil

- 0.39, 0.781, 
1.562, 3.125, 
6.25, 12.5, 25, 
50, 100, and 
200 mg/mL

Colon At 3.25 mg/mL of SAEO, the maximum cell 
vitality was recorded, whereas increasing 
the concentration of the essential oil 
to 200 mg/mL resulted in relatively low 
cell viability.

[57]

20 Buds Methanol - Cervix, 
breast, lung

When cell death is tested on HeLa cells, 
the median lethal concentration (LC50) was 
88 ± 3.4 µg/mL, whereas on MCF-7 cells, it 
was 86 ± 2.8 µg/mL.

[58]

21 Leaves, 
buds, 
flower

50% ethanol 6.25, 12.5, 25, 
50, 100, 200, 
and 400 µg/mL

Breast The IC50 values for cytotoxicity against Hela 
and MDA-MB-231 cell lines were 40 µg/mL 
and 48 µg/mL, whereas those for flower buds 
and young flower buds were 35 µg/mL and 
39 µg/mL.

[59]

22 - - - - The relative IC50 value of the ethanolic clove 
extract was 6.8 µg/mL, making it the most 
potent antiproliferative agent tested.

[60]

23 - - - Breast The accumulation of nanoparticles 
in the sub-G1 phase of the cell cycle 
after treatment with extract coated 
with polyvinylpyrrolidone (PVP) iron 
oxide nanoparticles and PVP iron oxide 
nanoparticles in MCF-7 cell lines confirmed 
the induction of apoptosis.

[61]

24 Flower 
buds

Ethanolic - Cervical Cell viability was found to decrease after 
treatment with the extract in a dose- and 
time-dependent manner, suggesting an 
antiproliferative action (P < 0.05).

[62]

25 Flower Aqueous 50–1,000 ppm - LC50 values of 227.1 g/mL showed that the 
extract is toxic to larvae.

[63]

-: not applicable

Table 4. Biological evaluation of Syzygium cumini (L.) skeels against several cancer cell lines

N Parts of the plant Solvents Concentration Type of cancer Major finding Reference
1 Partially ripe fruit 

skin
Methanol 50 µL of 100% or 

10% extract
Cervical Inhibition of growth was seen at 

14.4% (HeLa) and 11.8% (SiHa) 
at a concentration of 40%, and at 
30.3% and 23.2%, respectively, at a 
concentration of 80% of the extract.

[64]
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Table 4. Biological evaluation of Syzygium cumini (L.) skeels against several cancer cell lines (continued)

N Parts of the plant Solvents Concentration Type of cancer Major finding Reference
2 - - - Colorectal Extract was found to significantly 

inhibit the proliferation of HT-29 cell 
lines. After treatment, there was also 
a notable shift in the intended gene 
expression ratio (Bax:Bcl-2).

[65]

3 Seeds - 25 mg/kg body 
weight (b.wt).
per day

Stomach Groups significantly increased phase II 
detoxifying enzymes and inhibited lipid 
per oxidation in the stomach, leading to 
a decrease in tumor incidence, tumor 
burden, and cumulative number of 
gastric carcinomas.

[66]

4 Fruits Chloroform 0, 0.5, 1.0, 2.5, 
and 5 µg/mL

Ovary More than 90% cell cytotoxicity was 
seen with quercetin and gallic acid 
at concentrations of 2.5 μg/mL and 
higher, but oleanolic acid was only 
modestly effective up to 5 μg/mL in a 
serial dilution.

[67]

5 Leaves Ethyl 
acetate, 
methanol, 
aqueous

31.25, 62.25, 
125, 250, 500, 
and 1,000 µg/mL

Cervical The IC50 values for ethyl acetate (350 
µg/mL), methanol (378 µg/mL), and 
aqueous (360 µg/mL), respectively, 
ranged from moderately toxic to 
non-toxic (no effect).

[3]

6 Leaves, pulp, 
and seeds

Ethanol 100 μL Breast Seeds, leaves, and pulps all had IC50 
values of 613, 660, and 732 μg/mL, 
respectively.

[68]

7 Pulp, seeds Ethanol 12.5–200 µg/mL Lung Hydrolysate pulp exhibited potent 
antiproliferative action with an IC50 
value of 59 µg/mL ± 4 µg/mL. The 
hydrolyzed seed extract was the 
most effective on cell proliferation 
(IC50 = 38 µg/mL ± 3 µg/mL at 
P < 0.05).

[69]

8 - Methanol 10, 20, and 
40 μg/mL

Oral The oral squamous cell carcinoma 
(OSCC) cell line was cytotoxic after 
the treatment, and intracellular reactive 
oxygen species (ROS) buildup was 
generated. This therapy also triggered 
apoptosis-related morphological 
alterations and the extirpation of 
phosphatidylserine in OSCC cells. 
Protein and gene expression of 
cadherin-1 were also boosted by 
the treatments.

[70]

9 Seeds Ethanol - Ovary, lung The IC50 value for the A2780 (ovarian 
cancer) cell line was 49 μg/mL, 
whereas that for the H460 (non-small 
cell lung carcinoma) cell line was 
165 μg/mL. The IC50 values for 
flavopiridol (positive control) ranged 
from 0.06 μg/mL to 0.08 μg/mL across 
all cell lines.

[71]
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Table 4. Biological evaluation of Syzygium cumini (L.) skeels against several cancer cell lines (continued)

N Parts of the plant Solvents Concentration Type of cancer Major finding Reference
10 Seeds Ethanol 125 mg/kg b.wt. 

per day for each 
animal

Skin Compared to the carcinogen 
control group, the average latency 
duration was likewise significantly 
lengthened in the extract treatment 
group (pre-group—11.1 weeks; post 
group—10.9 weeks).

[72]

11 - Hexane, 
chloroform, 
ether, ethyl 
acetate, 
ethanol, 
aqueous 

- Leukemia Based on the data, the ethanolic 
extract inhibits human acute myeloid 
leukemia (AML) cells at a lower 
concentration than the other extracts 
(LC50 = 81 μg/mL) but at a higher 
concentration than the pure compounds 
[b-sitosterol (LC50 = 55.0 g/mL), 
and kaempferol 7-O-methylether 
(LC50 = 48.0 μg/mL)], with 91.71% and 
100% inhibition, respectively.

[73]

12 Bark Methanolic 25, 50, and 
75 mg/kg per 
day

Ehrlich ascites 
carcinoma (EAC)

Extract significantly inhibited EAC 
cell proliferation (71.08% ± 3.53%; 
P < 0.001), reduced tumor burden 
(69.50%; P < 0.01) and increased the 
life duration (73.13%; P < 0.001) of 
EAC-bearing mice at 75 mg/kg per day.

[74]

13 Leaves Ethanol - Breast T47D breast cancer cell line showed 
the highest cytotoxic activity, with 69% 
growth inhibition being the best result.

[75]

14 Seeds Aqueous 250 mg/kg b.wt. 
per day

Skin When compared to the 
carcinogen-treated control group, 
whose tumor incidence was determined 
to be 100%, the mice showed a 
considerable drop to 37.5%, 50%, and 
25%, respectively.

[76]

15 Seeds Methanol 10, 20, and 
40 μg/mL

Hepatocellular 
carcinoma

The cytotoxicity of HepG2 cells was 
significantly increased by treatment 
with the extract, and this increase was 
concentration dependent.

[77]

16 Fruits - - Breast Significant reductions in tumor 
incidence (65%), tumor load (313 mm3), 
and tumor multiplicity (1.8 tumors/rat) 
compared to controls. This treatment 
also considerably delayed the initial 
tumor emergence by 21 days.

[78]

17 Unripe fruit pulp Ethanol - Colorectal 
adenocarcinoma

When evaluated against colorectal 
adenocarcinoma (Caco2), the 
methanolic extract of unripe fruit seeds 
demonstrated the highest anticancer 
activity at the highest concentration 
(1,000 μg/mL), with an IC50 value 
of 30.93.

[79]

18 Seeds Methanol - - 50 mg/kg (i.p.) reduced 67.36% 
(P < 0.01) of cell proliferation in EAC 
cells on day six of incubation.

[80]

19 Fruits Methanol, 
aqueous

- Lung The extract, at a concentration of 
2 mg/mL.

[81]

-: not applicable; Bcl-2: B-cell lymphoma 2; Bax: Bcl-2-associated X protein
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Table 5. Biological evaluation of Syzygium polyanthum (Wight) Walp. against several cancer cell lines

N Parts of the plant Solvents Concentration Type of cancer Major finding Reference
1 Leaves Methanol 15.63–1,000 

µg/mL
Breast With IC50 values of 672 µg/mL and 126 µg/mL 

against 4T1 and MCF-7 cells, respectively, the 
extract displays a weak cytotoxic impact.

[82]

2 Leaves Aqueous - - The cell cycle arrest of HB4C5 is induced by 
the crude extract between G1 and S phase.

[83]

3 Ripened and 
unripe fruits, 
leaves

Ethanol - - Fruit and leaf extracts were found to be 
ineffective (LC50 > 1,000 μg/mL).

[84]

-: not applicable

Table 6. Biological evaluation of Syzygium guineense DC. against several cancer cell lines

N Parts of the plant Solvents Concentration Type of cancer Major finding Reference
1 Leaves, roots, 

bark
Methanol, 
ethanol

- Breast, colon Strong action against these cancer cells 
and colon cancer (CC) organoids was 
shown by the extract. Extraction effects on 
triple-negative breast cancer (TNBC) cell 
proliferation corresponded to suppression of 
the Wnt3a-induced catenin stabilization and 
transcriptional response

[85]

2 Stem Aqueous 1,000 mg/kg Liver, colon, 
skin

50% inhibition of growth (GI50) of 50 μg/mL 
was found to be an effective inhibitor of 
melanoma cell proliferation.

[86]

3 - - - - Within the first day, the IC50 was 
0.0008549 mg/mL. These plant extracts 
have antiproliferative capabilities that could 
be investigated

[87]

-: not applicable

Table 7. Biological evaluation of some members of genus Syzygium against several cancer cell lines

N Species 
name

Parts of 
the plant

Solvents Concentration Type of 
cancer

Major finding Reference

1 Syzygium 
alternifolium 
(Wight) Walp.

Leaves Hexane, 
methanol

10, 25, 
50, and 
100 µg/mL

Breast, 
prostate

The human cancer cell lines MCF-7 
and DU-145 had IC50 values of 8.177 
µg/mL and 2.687 µg/mL for leaf hexane 
extract, respectively.

[88]

2 Syzygium 
calophyllifolium 
(Wight) Walp.

Bark Methanol 5, 10, and 
20 μg

Breast When compared to the control, MCF-7 
cells cultured with SCBM extract 
for 24 h lost their original shape at 
increasing concentrations. Membrane 
damage, cell rounding, and cell 
separation from the culture plates were 
all telltale markers of cell death. At the 
smallest dose, however, these effects 
were not observed.

[89]

Leaves Ethyl 
acetate

1:1 to 1:64 Monolayer 
culture

As sample concentration increases, cell 
viability declines. When the extract was 
concentrated, further, 88.53% of the 
cell lines died.

[12]
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Table 7. Biological evaluation of some members of genus Syzygium against several cancer cell lines (continued)
N Species 

name
Parts of 
the plant

Solvents Concentration Type of 
cancer

Major finding Reference

3  Syzygium 
anisatum 
(Vickery) 
Craven & 
Biffin

- - 0–2.0 mg/mL Glandular, 
fibroblast, 
bladder, liver

Caused a 25%–50% death rate in 
HepG2 hepatocellular cancer cells. 
Colon cancer cells (HT-29; IC50 = 
0.75–1.39 mg/mL), stomach cancer 
cells (AGS; IC50 = 0.59–1.88 mg/mL), 
bladder cancer cells (BL13; IC50 = 
0.56–1.12 mg/mL), and liver cancer 
cells (HepG2; IC50 = 0.38–1.36 mg/
mL) all had their proliferation inhibited 
by the extracts. Non-transformed colon 
cells (CCD-18Co; IC50 > 2.0 mg/mL) 
and stomach/intestine cells (Hs 738.
St/Int; IC50 > 2.0 mg/mL) showed no 
discernible loss of viability.

[90]

4 Syzygium 
austral 
(J.C.Wendl. 
ex Link) 
B.Hyland

Fruit Methanol, 
aqueous, 
ethyl 
acetate

30 µL Colon, 
cervical

Against CaCo2 and HeLa cells, the 
aqueous extracts showed the greatest 
activity, with IC50 values of 27 μg/mL 
and 172 μg/mL.

[91]

5 Syzygium 
myrtifolium 
Walp.

Leaves Essential 
oil

6.25, 12.5, 
50, and 
100 μg/mL

Colorectal, 
ovary

The IC50 values for the essential oil 
were 59.9 μg/mL and 47.5 μg/mL 
for the HCT-116 and human ovarian 
teratocarcinoma cells (Pa-1) cell 
lines, respectively.

[13]

6 Syzygium 
jambos (L.) 
Alston

Leaves Methanol 15 μg/
mL (pure 
compound), 
25 μg/mL

Liver The research confirmed the extract acted 
on a cellular level positively affecting the 
apoptotic cell cycle pathway via Bcl-2 
and Bax gene expression.

[92]

7 Syzygium 
paniculatum 
DC.

Fruits Ethanol 100, 200, and 
400 μg/mL

Pancreatic 
cancer cells 
(MiaPaCa-2)

Compared to the chemotherapy drug 
gemcitabine, the extract (200 μg/mL) 
dramatically decreased the vitality of 
MiaPaCa-2 and ASPC-1 pancreatic 
cancer cells.

[93]

8 Syzygium 
malaccense 
(L.) Merr. & 
L.M.Perry

Fruits Methanol, 
aqueous

- Lung, kidney In the doses used, the extract’s 
effects on the two cell lines were not 
statistically significant.

[81]

9 Syzygium 
mundagam 
(Bourd.) 
Chithra

Bark Methanol - Breast Reduced ATP levels (47.96%) and 
elevated lactate dehydrogenase (LDH) 
levels (40.96%) in MCF-7 cells were 
indicative of solitary metachronous 
bone metastasis (SMBM)-induced 
toxicity.

[94]

10 Syzygium 
zeylanicum (L.) 
DC.

Leaves Methanol - - Both 1:250 and 1:125 had the highest 
cell viability rates.

[95]

11 Syzygium 
coriaceum 
Bosser & 
J.Guého

Leaves Aqueous 
methanol 
(80%, 
v/v)

- - And at 40 μg/mL, Syzygium coriaceum 
caused an 88.1% (P < 0.0001) 
decrease in mitochondrial membrane 
potential, a 5.7% (P < 0.0001) increase 
in the number of the cell population in 
G0/G1, and an increased (P < 0.0001) 
proportion of cells experiencing 
apoptotic/necrotic cell death.

[96]

Leaves Aqueous 
methanol 
(80%, 
v/v)

10 μg/mL and 
100 μg/mL

Lung 
carcinoma, 
liposarm 
hepatocellular 
carcinoma

Dose-dependent elevation of ROS 
was observed after extract treatment 
in HepG2 cells, with a 4.4-fold 
rise at 100 mg/mL (P < 0.0001). 
The dose-dependent reduction in 
antioxidant enzyme activity mirrored 
the increase in ROS concentration. 
At 40 μg/mL (P < 0.0001), glutathione 
peroxidase activity dropped by 80.5%.

[97]

-: not applicable
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The aqueous extract of Syzygium samarangense at 100 µg/mL and 250 µg/mL stimulated the Nrf2-ARE 
pathway in human HepG2-C8 cells that had been transfected with stable ARE-luciferase plasmids. Additionally, 
TPA effectively prevented the transformation of mouse epidermal JB6 P+ cells, indicating that the extract 
may have some therapeutic potential (Table 2). Furthermore, according to a reported study [36], the extracts 
had an impact on cell viability that was both noticeable and concentration-dependent. A biological sign of 
intrinsic apoptotic cell death is ladder-shaped DNA fragments in a DNA fragmentation experiment. The 
extract’s ability to cause apoptosis was demonstrated by morphological changes in cells that were treated 
with it. It is investigated that the human colon cancer cell line SW-480, and it was discovered that it was 
susceptible to their cytotoxic effects (IC50 values of 10, 35, and 35 μmol/L, respectively) [37]. The family of 
chalcones includes the substances 2’,4’-dihydroxy-3’,5’-dimethyl-6’-methoxychalcone (1), 2’,4’-dihydroxy-3’-
methyl-6’-methoxychalcone (stercurensin, 2), and 2’,4’-dihydroxy-6’-methoxychalcone (cardamonin, 3). It is 
also concluded that when the Syzygium samarangense leaf extract was evaluated using the HeLa cell line, the 
IC50 result was 40.5 μg/mL [41].

Syzygium aromaticum essential oil had the greatest cytotoxic effect in both the BSLT and MTT assays, 
followed by the ethanol and water extracts [2]. Essential oil in the 24-h BSLT had an LD50 of 37 µg/mL. In 
addition, the essential oil’s IC50 values in 24 h of MTT assays were 36.43 µg/mL [2]. Oil extract of Syzygium 
aromaticum demonstrated the most cytotoxic activity out of the three types of extracts tested against five 
distinct cancer cell lines [15]. Morphological examination and 4’,6-diamidino-2-phenylindole dihydrochloride 
(DAPI) staining confirmed that cell disintegration and subsequent membrane rupture were the cause 
of cytotoxicity. Within 24 h, clove oil at 300 µL/mL caused the most cell death and apoptotic cell death in 
esophageal cancer cells [15]. Eugenol, which was found in Syzygium aromaticum, may induce apoptosis 
in order to kill certain cancer cells by exerting its cytotoxic effects [15]. The stem extract has a significant 
and selective cytotoxic effect on MCF-7 cells, with an IC50 of 331.6 µg/mL [43]. The stem extract’s cytotoxic 
effect was caused by the stimulation of cell death’s apoptotic mechanism [43]. The eugenol isolated from 
Syzygium aromaticum was extremely inhibitive, with effects on cell viability that depended on time and 
dose as well as consistent morphological changes [44]. Apoptosis was detected by the IC50 at 81.85% cell 
viability (Table 3) [44]. There was evidence of eugenol’s activity in several other cancer cell lines, not just 
HeLa cells. Regarding promoting cell death, eugenol’s action depends not only on the concentration but also 
on the dosage and length of exposure. The cell viability of the A-375 cancer cell line was decreased by at least 
50% in the presence of both eugenol chitosan-based nanoparticles (EugChiNPs) and Syzugium aromaticum 
chitosan-based nanoparticles (SAChiNPs) at all concentrations examined [45]. Neither eugenol nor SAEO 
demonstrated any discernible cytotoxicity compared to the control group at doses of 150 μg/mL. Cell viability 
decreased to under 50% when eugenol and SAEO concentrations (> 600 μg/mL) were increased [45]. 
The powerful antioxidant, antiproliferative, and antibacterial effects of Syzygium aromaticum (clove) are 
attributed to its tannins, flavonol glycosides, and volatile phenolic oils (eugenol, acetyl eugenol). It is perfect 
for use as a cancer chemo preventive drug since it has qualities that make it antibacterial, antiseptic, and 
anti-inflammatory [50]. Eugenol may have an apoptotic effect by reducing cyclooxygenase-2 (COX-2), 
B-cell lymphoma, and interleukin-1 beta production, and by increasing the activity of caspase-3 and 
caspase-9 caspase proteins. Therefore, our results suggest that the natural compounds present in Syzygium 
aromaticum, especially eugenol, could be exploited to create a new treatment for esophageal, breast, and 
cervical cancer (Table 3).

Syzygium cumini extracts at 40% concentration inhibited HeLa and SiHa cell growth by 14.4% and 11.8%, 
respectively; at 80% concentration, the extract inhibited growth by 30.3% and 23.2% [64]. Growth of HT-29 cell 
lines was significantly inhibited by the Syzygium cumini extract [65]. After treatment, there was also a 
notable shift in the intended gene expression ratio (Bax:Bcl-2). The results of the DNA damage assay and the 
apoptotic process suggested by the healing of the wounds indicate that the likelihood of metastasis has 
decreased following treatment with Syzygium cumini extract [65]. Animals in groups V–VII given Syzygium 
cumini extract had higher levels of the non-enzymatic antioxidant protein glutathione (GSH) in their 
stomachs compared to controls given the carcinogen [66]. Syzygium cumini has been found to contain fatty 
oils, phytosterols, and phenolic compounds. Given the results of the current investigation, it is possible that 
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all of these factors work together to endow this plant extract with its anti-cancer effects [66]. Gallic acid and 
quercetin extracted from Syzygium cumini fruits exhibit > 90% cytotoxic effects at modest concentrations [67]. 
Based on the results, the IC50 of ethyl acetate, methanol, aqueous, and cisplatin (standard) was 330 µg/mL 
(moderately toxic), 378 µg/mL (moderately toxic), 360 µg/mL (not toxic), and 8.11 µg/mL (very toxic), 
respectively [3]. From these numbers, it’s clear that the IC50 value for the ethyl acetate extract is the lowest. 
The more toxicity there is, the lower the IC50 value. Treatment with Syzygium cumini extract (SCE) significantly 
reduced the number of papillomas present (Table 4). In this study, rats given an oral dose of Syzygium cumini 
seed extract showed no signs of tumor growth over the course of the experiment [72]. While the ethanolic 
extract’s LC50 = 81 μg/mL of anticancer activity was higher than that of the other extract’s (70.7%), it was still 
lower than the 91.71% and 100% inhibition seen with the pure compounds [b-sitosterol (LC50 = 55.0 μg/mL 
and kaempferol 7-O-methylether, LC50 = 48.0 μg/mL)] [73]. These results may be explained by the fact that 
many active components present in the crude extract of ethanol compete. Lung cancer cell viability was 
found to be considerably decreased by an extract of Syzygium cumini at the highest dose (2 mg/mL) [81]. 
This type of cancer is now thought to be the most frequent because of its large prevalence (millions of new 
cases annually) [81].

It is reported that a flavonoid fraction isolated from Syzygium polyanthum leaves is cytotoxic to mouse 
colon 26 adenocarcinoma cells and human hybridoma HB4C5 mice [83]. The extract exhibited a modest 
cytotoxic effect on 4T1 and MCF-7 cells, with IC50 values of 672 µg/mL and 126 µg/mL, respectively (Table 5). 
The active flavonoid component of Syzygium polyanthum stacked the cell cycle at G2/M phase, indicating that 
the effect of cell growth inhibition was not attributable to apoptosis [83].

When the extracts of Syzygium guineense were used at a concentration of 50 μg/mL, they fully 
inhibited the Wnt-dependent TopFlash transcription but had no effect on the constitutive CMV-Renilla 
transcription [85]. Thus, the active compound(s) from Syzygium guineense specifically block Wnt3a-induced 
β-catenin stabilization transcription in TNBC cells but have no effect on transcription in general [85]. 
GI50 = 50 μg/mL was found to be an effective inhibitor of melanoma cell proliferation from stem extract [86].

After 24 h of treatment, the IC50 values for HCT 116 and Pa-1 cell lines were 59.9 μg/mL and 47.5 μg/mL, 
respectively, indicating strong cytotoxic effects of the leaf essential oil of Syzygium myrtifolium compared to 
control. A higher dose of the essential oil greatly suppressed the expansion of HCT 116 and Pa-1 cell lines [13]. 
Essential leaf oil’s cytotoxicity may result from the major and minor constituents’ synergistic and cumulative 
actions of germacrene D, caryophyllene oxide, and caryophyllene.

Cell viability was reduced by 10% and 22% in MiaPaCa-2 and ASPC-1 pancreatic cancer cells, respectively, 
when treated with Syzygium paniculatum extract at 100 μg/mL, but human pancreatic ductal epithelial 
(HPDE) cells had no effect [93]. Conversely, MiaPaCa-2 and ASPC-1 cell viability were significantly decreased 
by 77% and 34%, respectively, after incubation with a higher dose of the extract (200 μg/mL, P = 0.0004 and 
P = 0.02, respectively). The results were compared to those achieved with gemcitabine, a chemotherapy drug 
often used as the initial line of defense against pancreatic cancer [93].

Cells treated with Syzygium mundagam bark extract were clearly smaller and had more nuclear damage 
in micrographs. This morphology of cell death was confirmed by Hoechst staining. Reduced ATP levels 
(47.96%) and elevated LDH levels (40.96%) in MCF-7 cells were indicative of SMBM-induced toxicity [94]. 
Shape loss, condensed nuclei, distributed nuclear granules, and shattered nuclei may have all contributed to 
the extract’s potency. Apoptosis may explain the extract’s observed nuclear damage [94]. There is an 
undeniable demand for less harmful and invasive treatment options for many cancer types. It is indicated 
that the natural cures Syzygium aromaticum, Syzygium aqueum, Syzygium samarangense, Syzygium cumini, 
and possibly all members of the genus Syzygium, inhibit the development of cancer cells by apoptosis 
and other processes (Table 7). Apparently, they have chemicals that may fight cancer. Some of the ways 
the compounds or extract prevent cancer progression include increased apoptotic activity, decreased cell 
proliferation, stopped angiogenesis, and reduced inflammation. The resveratrol molecule found in the 
Syzygium genus can reduce the number of terminal end buds. Resveratrol can also inhibit 5-lipoxygenase 
(5-LOX) and COX-2 activity.
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Figure 2. Compounds responsible for anticancer activity in genus Syzygium. (a) Arjunolic acid; (b) sitosterone; (c) butyrospermol; 
(d) gallic acid; (e) ellagic acid; (f) vescalagin; (g) iso coumarin; (h) eugenol

Compounds responsible for anticancer in genus Syzygium
Plants have evolved over many millions of years to create a wide variety of compounds. Each of the 
several plant chemical groups from which phytochemicals are derived has its own special set of health 
advantages. Phytochemicals may in some cases shield people from a variety of ailments. Phytochemicals 
are plant compounds with anti-inflammatory or antioxidant activity but no nutritional value. Although 
plants create these phytochemicals as a form of defense, it is revealed that they also offer protection 
against human disease. There are many different phytochemicals found in plants, each with its own unique 
properties. Polyphenols, a large and varied chemical class consisting of diverse combinations and polymers 
of A, has been found to have powerful anticancer capacity and may even have protective benefits on human 
health. A variety of phytochemicals, including flavonoids, phenolics, and polyphenolic, are produced by 
plants; these compounds are powerful antioxidants and can reduce the negative effects of oxidative stress [74]. 
Numerous plant-based chemicals have been touted for their purported anticancer, anti-inflammatory, and 
antioxidant properties. Compounds found in plants have been shown to increase the absorption of a medicine 
used to prevent cancer cell growth in the digestive tract. The abundance of bioactive phytochemicals in plants 
like Syzygium species makes them a typical base of supplementary treatments. Syzygium species has been 
linked to numerous natural chemicals with anticancer properties, including phenolics, oleanolic acid, betulinic 
acid, and dimethyl cardamonins (Figure 2). Terpenoids, chalcones, (-)-epigallocatechin, samarangensis 
A and B, pinocembrin, samarone A–D, jasmonic acid, lignans, alkyl phloroglucinols, hydrolyzable tannins, 
and other derivatives are all metabolites widely generated by plants in the Syzygium genus (Figure 2). The 
bioactive components in fruits with strong antioxidant and anticancer activities are often polyphenols and 
their secondary metabolites like flavonoids and proanthocyanidins [93]. Some members of the Syzygium 
genus contain phytochemicals such as sesquiterpenes, monoterpenes, hydrocarbons, phenolic compounds, 
eugenol, and caryophyllene [63]. Eugenol inhibits the growth of colon, stomach, breast, prostate, melanoma, 
and leukemia cancers, whereas caryophyllene inhibits the growth of pancreatic, cutaneous, lymphatic, and 
cervical cancer [98]. Also, it is suggested that eugenol’s anticancer effect was achieved by a combination of 
mechanisms, including induction of apoptosis, cell cycle arrest, and reduction of proliferation, migration, 
angiogenesis, and metastasis in a variety of cancer cell lines [63]. Concentration-dependently, arjunolic acid 
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decreased the wound closure rate of PANC-1 cancer cells and triggered a cell-cycle arrest at G0/G1 [99]. 
Gallic acid controls cancer development and progression by modulating the expression of a number of genes 
involved in cell death and proliferation [100]. Pathways indicate the probable mechanisms of action that 
cause G2/M arrest and death in a wide range of cancer cells (Figure 2). G2/M arrest is caused by lowering cell 
division cycle protein 2 (cdc2), cdc25c, and cyclin B1 and boosting p21WAF1/CIP1 [101]. Furthermore, it causes 
apoptosis by raising the Bax:B-cell lymphoma-extra-large (Bcl-xL) ratio, caspase 3 activity, and cleaved PARP 
while lowering pro-caspase proteins (caspase-3, -6, -8, and -9) [101]. In conclusion, there is great potential 
for the Syzygium genus to be developed as an anticancer agent in the future. Through this study, the genus’s 
latent capabilities have been revealed. Considering these encouraging findings, the potential for a natural 
substance to play a central role in the next generation of cancer treatments is undeniable. To effectively treat 
cancer cells, we propose more studies with multidisciplinary directions.

Discussion
Drug discovery and the development of therapeutic medicines owe a great deal to natural goods, particularly 
medicinal plants. Many secondary metabolites with various biological or pharmacological effects can be 
found in the genus Syzygium. The information was collected and analysed from the research articles. Revealed 
members of the genus Syzygium are traditionally used in the treatment of cancer and based on the in vitro and 
few in vivo evaluations showed that all documented species are effective in the treatment of cancer especially 
Syzygium aqueum, Syzygium aromaticum, Syzygium cumini, and Syzygium samarangense are rich sources 
of phytochemical constituents. It is proved that Syzygium genus is a source of bioactivity in the Myrtaceae 
family. We can infer from this systematic review that members of the genus Syzygium preferentially suppress 
the proliferation of all types of cancer cells tested and has no effect on normal cells. The systematic review, 
therefore, recommends further studies in the following species in terms of clinical trials, effective dosage, 
toxicity, and actual mechanism of action of the plant extract or the isolated compounds. Drug development 
and discovery from the genus Syzygium necessitates multidisciplinary scientific study.

Abbreviations
ARE: antioxidant response element
Bax: B-cell lymphoma 2-associated X protein
Bcl-2: B-cell lymphoma 2
BSLT: brine shrimp lethality test
EAC: Ehrlich ascites carcinoma
IC50: half maximal inhibitory concentration
LC50: median lethal concentration
LD50: median lethal dose
MTT: 3-[4,5-dimethylthiazol-2-yl]2,5-diphenyl tetrazolium bromide
ROS: reactive oxygen species
SAEO: Syzygium aromaticum essential oil

Declarations
Author contributions
MDA: Conceptualization, Writing—original draft, Writing—review & editing. HAH: Writing—review & 
editing, Data curation.

Conflicts of interest
The authors declare that they have no conflicts of interest.

https://doi.org/10.37349/etat.2023.00134


Explor Target Antitumor Ther. 2023;4:273–93 | https://doi.org/10.37349/etat.2023.00134 Page 288

Ethical approval
Not applicable.

Consent to participate
Not applicable.

Consent to publication
Not applicable.

Availability of data and materials
Not applicable.

Funding
Not applicable.

Copyright
© The Author(s) 2023.

References
1. Thampi N, Shalini JV. Bio-prospecting the in-vitro antioxidant and anti-cancer activities of silver 

nanoparticles synthesized from the leaves of Syzygium samarangense. Int J Pharm Pharm Sci. 
2015;7:269–74.

2. Kumar PS, Febriyanti RM, Sofyan FF, Luftimas DE, Abdulah R. Anticancer potential of Syzygium 
aromaticum L. in MCF-7 human breast cancer cell lines. Pharmacogn Res. 2014;6:350–4.

3. Fiqri H, Gaisani A, Adrebi K, Proborini W, Widyanto R. Evaluation of total phenolic, total flavonoid, 
and in vitro cytotoxic activity of Syzygium cumini extract in cervical cancer cell. J Phys Conf Ser. 
2020;1665:12033.

4. Khandaker MM, Mat N, Abdulrahman MD, Ali MA. Morphological and anatomical studies of Syzygium 
polyanthum (Wight) Walp. (Myrtaceae). MNJ. 2018;70:309–22.

5. Abdulrahman MD. Review of ethnopharmacology, morpho-anatomy, biological evaluation and chemical 
composition of Syzygium polyanthum (Wight) Walp. Plant Sci Today. 2021;9:167–77.

6. Abdulrahman MD, Hasan Nudin N, Khandaker MM, Ali AM, Mat N. In vitro biological investigations on 
Syzygium polyanthum cultivars. Int J Agric Biol. 2019;22:1399–406.

7. Abdulrahman M. Antioxidant, alpha glucosidase and antibacterial evaluation of Syzygium mytifolium 
(Roxb.) Walp. Plant Sci Today. 2021;8:410–5.

8. Hamad A, Mahardika M, Yuliani I, Hartanti D. Chemical constituents and antimicrobial activities of 
essential oils of Syzygium polyanthum and Syzygium aromaticum. Rasayan J Chem. 2017;10:564–9.

9. Chua LK, Lim CL, Ling APK, Chye SM, Koh RY. Anticancer potential of Syzygium species: a review. Plant 
Foods Hum Nutr. 2019;74:18–27.

10. Abdulrahman MD, Ali AM, Khandaker MM, Fatihah HNN, Mat N. Discrimination of Syzygium polyanthum 
(Wight) Walp. cultivars based on ATR-FTIR spectroscopy. Bioscience Res. 2019;15:3635–46.

11. Abdulrahman MD, Fatihah HNN, Abdul M, Ali M, Mat N, Khandaker M. Phenetic and unsupervised 
multivariate analysis Syzygium polyanthum (Wight) Walp. Iraqi JAS. 2021;52:249–58.

12. Vignesh R, Puhazhselvan P, Sangeethkumar M, Saranya J, Eganathan P, Sujanapal P. GC-MS analysis, 
antimicrobial, scavenging ability and cytotoxic activity of leaves of Syzygium calophyllifolium Walp. J Bio 
Act Prod Nat. 2013;3:121–9.

13. Jena S, Ray A, Sahoo A, Das PK, Dash KT, Kar SK, et al. Chemical composition and biological activities of 
leaf essential oil of Syzygium myrtifolium from eastern India. J Essent Oil Bear Pl. 2021;24:582–95.

https://doi.org/10.37349/etat.2023.00134


Explor Target Antitumor Ther. 2023;4:273–93 | https://doi.org/10.37349/etat.2023.00134 Page 289

14. Sonawane MS. Dietary benefits of watery rose apple (Syzygium aqueum (Burm. f.) Alston). Int Arch App 
Sci Tech. 2018;9:126–9.

15. Dwivedi V, Shrivastava R, Hussain S, Ganguly C, Bharadwaj M. Comparative anticancer potential of clove 
(Syzygium aromaticum) - an Indian spice - against cancer cell lines of various anatomical origin. Asian 
Pac J Cancer Prev. 2011;12:1989–93.

16. El-Saber Batiha G, Alkazmi LM, Wasef LG, Beshbishy AM, Nadwa EH, Rashwan EK. Syzygium aromaticum 
L. (Myrtaceae): traditional uses, bioactive chemical constituents, pharmacological and toxicological 
activities. Biomolecules. 2020;10:202.

17. Sarrami N, Pemberton M, Thornhill M, Theaker E. Adverse reactions associated with the use of eugenol 
in dentistry. Br Dent J. 2002;193:257–9.

18. Ayyanar M, Subash-Babu P. Syzygium cumini (L.) Skeels: a review of its phytochemical constituents 
and traditional uses. Asian Pac J Trop Biomed. 2012;2:240–6.

19. Nadkarni KM. Dr. K.M. Nadkarni’s Indian materia medica: with ayurvedic, unani-tibbi, siddha, allopathic, 
homeopathic, naturopathic & home remedies, appendices & indexes. Popular Prakashan; 1996.

20. Shafi P, Rosamma M, Jamil K, Reddy P. Antibacterial activity of Syzygium cumini and Syzygium 
travancoricum leaf essential oils. Fitoterapia. 2002;73:414–6.

21. Baliga MS, Fernandes S, Thilakchand KR, D’souza P, Rao S. Scientific validation of the antidiabetic effects 
of Syzygium jambolanum DC (black plum), a traditional medicinal plant of India. J Altern Complement 
Med. 2013;19:191–7.

22. Anoop M, Bindu A. In-vitro anti-inflammatory activity studies on Syzygium zeylanicum (L.) DC leaves. 
IJPRR. 2015;4:18–27.

23. Abdulrahman MD, Ali AM, Fatihah H, Khandaker MM, Mat N. Traditional medicinal knowledge of 
Malays in Terengganu, Peninsular Malaysia. MNJ. 2018;70:349–64.

24. Nguyen TL, Rusten A, Bugge MS, Malterud KE, Diallo D, Paulsen BS, et al. Flavonoids, gallotannins and 
ellagitannins in Syzygium guineense and the traditional use among Malian healers. J Ethnopharmacol. 
2016;192:450–8.

25. Loha M, Mulu A, Abay SM, Ergete W, Geleta B. Acute and subacute toxicity of methanol extract of 
Syzygium guineense leaves on the histology of the liver and kidney and biochemical compositions of 
blood in rats. Evid Based Complement Alternat Med. 2019;2019:5702159.

26. Yassin MT, Al-Askar AA, Mostafa AAF, El-Sheikh MA. Bioactivity of Syzygium aromaticum (L.) Merr. 
& L.M.Perry extracts as potential antimicrobial and anticancer agents. J King Saud Univ Sci. 
2020;32:3273–8.

27. Hesari NG, Tofighi Z, Shirmardi SF, Hashemi SM, Hadjiakhoondi A, Goodarzi S. Possible potential of 
Astrodaucus genus in development of anticancer drugs. Avicenna J Phytomed. 2021;11:11–21.

28. Kristanti AN, Aung EE, Aminah NS, Takaya Y, Aung HT, Ramadhan R. Bioactive triterpenoids from 
Indonesian medicinal plant Syzygium aqueum. Open Chem. 2022;20:204–11.

29. Rabeta M, Chan S, Neda G, Lam K, Ong M. Anticancer effect of underutilized fruits. Int Food Res. 
2013;20:551–6.

30. Aung E, Kristanti A, Aminah N, Takaya Y, Ramadhan R, Aung H. Anticancer activity of isolated compounds 
from Syzygium aqueum stem bark. Rasayan J Chem. 2021;14:312–8.

31. Sobeh M, Braun MS, Krstin S, Youssef FS, Ashour ML, Wink M. Chemical profiling of the essential oils 
of Syzygium aqueum, Syzygium samarangense and Eugenia uniflora and their discrimination using 
chemometric analysis. Chem Biodivers. 2016;13:1537–50.

32. Rocchetti G, Lucini L, Ahmed SR, Saber FR. In vitro cytotoxic activity of six Syzygium leaf extracts 
as related to their phenolic profiles: an untargeted UHPLC-QTOF-MS approach. Food Res Int. 
2019;126:108715.

https://doi.org/10.37349/etat.2023.00134


Explor Target Antitumor Ther. 2023;4:273–93 | https://doi.org/10.37349/etat.2023.00134 Page 290

33. Aung EE, Kristanti AN, Aminah NS, Takaya Y, Ramadhan R. Cytotoxicity of butyrospermol and sitosterone 
from the stem bark of Syzygium aqueum. Trop J Nat Pro Res. 2020;4:899–904.

34. Ling LT, Radhakrishnan AK, Subramaniam T, Cheng HM, Palanisamy UD. Assessment of antioxidant 
capacity and cytotoxicity of selected Malaysian plants. Molecules. 2010;15:2139–51.

35. Su ZY, Chan YF, Tung YC, Sung PH, Chen PC, Lin ZH, et al. Evaluating skin cancer chemopreventive 
potential of water extract of Syzygium samarangense leaves through activation of the Nrf2-mediated 
cellular defense system. S Afr J Bot. 2021;137:303–10.

36. Thampi N, Shalini JV. Anti-proliferative and apoptotic activities of Syzygium samarangense (wax apple) 
fruits extract against human A549 lung cancer cell lines. Cell. 2015;10:11.

37. Simirgiotis MJ, Adachi S, To S, Yang H, Reynertson KA, Basile MJ, et al. Cytotoxic chalcones and 
antioxidants from the fruits of Syzygium samarangense (Wax Jambu). Food Chem. 2008;107:813–9.

38. Amor EC, Villaseñor IM, Antemano R, Perveen Z, Concepcion GP, Choudhary M. Cytotoxic C-methylated 
chalcones from Syzygium samarangense. Pharm Biol. 2007;45:777–83.

39. Yang J, Su JC, Lei XP, Huang XJ, Zhang DM, Ye WC, et al. Acylphloroglucinol derivatives from the leaves 
of Syzygium samarangense and their cytotoxic activities. Fitoterapia. 2018;129:1–6.

40. Kamada Y, Yakabu H, Ichiba T, Tamanaha A, Shimoji M, Kato M, et al. Castalagin and vescalagin purified 
from leaves of Syzygium samarangense (Blume) Merrill & L.M. Perry: dual inhibitory activity against 
PARP1 and DNA topoisomerase II. Fitoterapia. 2018;129:94–101.

41. Kathirvel P, Mini R, Vimaladevi K, Prabhu V, Mariappan A, Karthigai M. In vitro cytotoxicity potential 
of ethanol extract of Syzygium samarangense (Wt.). KRJ. 2019;6:30–2.

42. Banerjee S, Panda CK, Das S. Clove (Syzygium aromaticum L.), a potential chemopreventive agent for 
lung cancer. Carcinogenesis. 2006;27:1645–54.

43. Aisha AF, Abu-Salah KM, Alrokayan SA, Siddiqui MJ, Ismail Z, Majid AMSA. Syzygium aromaticum extracts 
as good source of betulinic acid and potential anti-breast cancer. Rev Bras Farmacogn. 2012;22:335–43.

44. Das A, Harshadha K, S K DK, Jayaprakash B. Evaluation of therapeutic potential of eugenol-a natural 
derivative of Syzygium aromaticum on cervical cancer. Asian Pac J Cancer Prev. 2018;19:1977–85.

45. Valizadeh A, Khaleghi AA, Alipanah H, Zarenezhad E, Osanloo M. Anticarcinogenic effect of chitosan 
nanoparticles containing Syzygium aromaticum essential oil or eugenol toward breast and skin cancer 
cell lines. BioNanoScience. 2021;11:678–86.

46. Ali I, Naqshbandi MF, Husain M. Cell migration and apoptosis in human lung cancer cells by Clove 
(Syzygium aromaticum) dried flower buds extract. J Taibah Univ Med Sci. 2019;13:1163–74.

47. Hussain A, Sasidharan S, Ahmed T, Ahmed M, Sharma C. Clove (Syzygium aromaticum) extract 
potentiates gemcitabine cytotoxic effect on human cervical cancer cell line. Int J Cancer Res. 
2009;5:95–104.

48. Permatasari HK, Effendi AB, Qhabibi FR, Fawwaz F, Dominique A. Eugenol isolated from Syzygium 
aromaticum inhibits HeLa cancer cell migration by altering epithelial-mesenchymal transition protein 
regulators. J App Pharm Sci. 2021;11:49–53.

49. Khan FA, Akhtar S, Almohazey D, Alomari M, Almofty SA. Extracts of clove (Syzygium aromaticum) 
potentiate FMSP-nanoparticles induced cell death in MCF-7 cells. Int J Biomater. 2018;2018:8479439.

50. Abadi AVM, Karimi E, Oskoueian E, Mohammad GRKS, Shafaei N. Chemical investigation and screening 
of anti-cancer potential of Syzygium aromaticum L. bud (clove) essential oil nanoemulsion. 3 Biotech. 
2022;12:49.

51. Fadilah F, Abdurrohman H, Joyo E, Widodo VA, Priawan RP, Yazid F, et al. Differential scanning 
calorimeter profiling for the determination of nanoparticle ethanol extract of clove (Syzygium 
aromaticum L.) toward Michigan cancer foundation-7 human breast cancer cell lines. Asian J Pharm. 
2018;12:S1451–5.

https://doi.org/10.37349/etat.2023.00134


Explor Target Antitumor Ther. 2023;4:273–93 | https://doi.org/10.37349/etat.2023.00134 Page 291

52. Permatasari HK, Subali AD, Yusuf M, Holipah H. Proapoptotic activity of essential oils from Syzygium 
aromaticum, Melaleuca cajuputi, and Cymbopogon nardus on HeLa human cervical cancer cells. J App 
Pharm Sci. 2022;12:84–94.

53. Venugopal K, Rather H, Rajagopal K, Shanthi M, Sheriff K, Illiyas M, et al. Synthesis of silver 
nanoparticles (Ag NPs) for anticancer activities (MCF 7 breast and A549 lung cell lines) of the crude 
extract of Syzygium aromaticum. J Photochem Photobiol B. 2017;167:282–9.

54. Sujatha K, Sirisha KB. Anti-cancer and anti-oxidant activity of essential oils of Rosmarinus officinalis, 
Azadirachta indica, Syzygium aromaticum and Cymbopogon nardus. J Pharm Phytochem. 2019;8:4493–8.

55. Azim M. Anti-tumor, antioxidant and antimicrobial and the phenolic constituents of clove flower buds 
(Syzygium aromaticum). J Microb Biochem Technol. 2014;S8:007.

56. Ryu B, Kim HM, Woo JH, Choi JH, Jang DS. A new acetophenone glycoside from the flower buds of 
Syzygium aromaticum (cloves). Fitoterapia. 2016;115:46–51.

57. Behbahani BA, Noshad M, Falah F. Study of chemical structure, antimicrobial, cytotoxic and mechanism 
of action of Syzygium aromaticum essential oil on foodborne pathogens. Potravinarstvo. 2019;13:875–83.

58. Begum S, Ali SN, Farooq AD, Siddiqui F, Siddiqui BS, Ayub A, et al. Volatile constituents and in vitro 
activity of Syzygium aromaticum flower buds (clove) against human cancer cell lines. Pak J Pharm Sci. 
2020;33:2659–65.

59. Nasomyon T, Charoonratana T. Comparative chemical composition and in-vitro cytotoxic activity of 
Syzygium aromaticum against selected cancer cell lines. Tro J Nat Pro Res. 2021;5:331–5.

60. Mostafa AAF, Yassin MT, Al-Askar AA, Al-Otibi FO. Phytochemical analysis, antiproliferative and 
antifungal activities of different Syzygium aromaticum solvent extracts. J King Saud Univ Sci. 
2023;35:102362.

61. Thenmozhi T. Functionalization of iron oxide nanoparticles with clove extract to induce apoptosis in 
MCF-7 breast cancer cells. 3 Biotech. 2020;10:82.

62. Karimi A, Moradi MT, Lorigooini Z, Hashemi L, Alidadi S, Saeedi M. Antiproliferative and apoptotic effect 
of dried flower buds of Syzygium aromaticum L. extract on human cervical cancer (Hela) cells. J Rep 
Pharm. 2018;7:130–7.

63. Aksono EB, Latifah AC, Suwanti LT, Haq KU, Pertiwi H. Clove flower extract (Syzygium aromaticum) has 
anticancer potential effect analyzed by molecular docking and Brine Shrimp Lethality Test (BSLT). Vet 
Med Int. 2022;2022:5113742.

64. Barh D, Viswanathan G. Syzygium cumini inhibits growth and induces apoptosis in cervical cancer cell 
lines: a primary study. Ecancermedicalscience. 2008;2:83.

65. Khodavirdipour A, Zarean R, Safaralizadeh R. Evaluation of the anti-cancer effect of Syzygium cumini 
ethanolic extract on HT-29 colorectal cell line. J Gastrointest Cancer. 2021;52:575–81.

66. Goyal P, Verma P, Sharma P, Parmar J, Agarwal A. Evaluation of anti-cancer and anti-oxidative potential 
of Syzygium cumini against benzo[a] pyrene (BaP) induced gastric carcinogenesis in mice. Asian Pac J 
Cancer Prev. 2010;11:753–8.

67. Li L, Mangali S, Kour N, Dasari D, Ghatage T, Sharma V, et al. Syzygium cumini (jamun) fruit-extracted 
phytochemicals exert anti-proliferative effect on ovarian cancer cells. J Cancer Res Ther. 2021;17:1547–51.

68. Khasanah U, Adiningsih OR, Anggraeni ED, Uliyah FU, Ramadhani AI, Saraswati AAD, et al. Phytochemical 
screening, total phenolic content and cytotoxic activity of seed, leaves, and pulp from Syzygium cumini 
against breast cancer cell culture 4T1. Res J Pharmacogn Phytochem. 2022:145–9.

69. Aqil F, Gupta A, Munagala R, Jeyabalan J, Kausar H, Sharma RJ, et al. Antioxidant and antiproliferative 
activities of anthocyanin/ellagitannin-enriched extracts from Syzygium cumini L. (Jamun, the Indian 
blackberry). Nutr Cancer. 2012;64:428–38.

70. Ezhilarasan D, Apoorva VS, Ashok Vardhan N. Syzygium cumini extract induced reactive oxygen 
species-mediated apoptosis in human oral squamous carcinoma cells. J Oral Pathol Med. 2019;48:115–21.

https://doi.org/10.37349/etat.2023.00134


Explor Target Antitumor Ther. 2023;4:273–93 | https://doi.org/10.37349/etat.2023.00134 Page 292

71. Yadav SS, Meshram G, Shinde D, Patil R, Manohar SM, Upadhye MV. Antibacterial and anticancer 
activity of bioactive fraction of Syzygium cumini L. seeds. HAYATI J Biosci. 2011;18:118–22.

72. Parmar J, Sharma P, Verma P, Goyal P. Chemopreventive action of Syzygium cumini on DMBA-induced 
skin papillomagenesis in mice. Asian Pac J Cancer Prev. 2010;11:261–5.

73. Abd E-MMA, Sayed AF, Emad AS, Hany AES. Syzygium cumini (pomposia) active principles exhibit 
potent anticancer and antioxidant activities. Afr J Pharm Pharmacol. 2011;5:948–56.

74. Siddika A, Das PK, Asha SY, Aktar S, Tareq AR, Rakib A, et al. Antiproliferative activity and apoptotic 
efficiency of Syzygium cumini bark methanolic extract against EAC cells in vivo. Anticancer Agents Med 
Chem. 2021;21:782–92.

75. Artanti N, Maryani F, Dewi RT, Handayani S, Dewijanti ID, Meilawati L, et al. In vitro antidiabetic, 
antioxidant and cytotoxic activities of Syzygium cumini fractions from leaves ethanol extract. Ind J 
Cancer Chemoprev. 2019;10:24–9.

76. Parmar J, Sharma P, Verma P, Sharma P, Goyal PK. Elimination of deleterious effects of DMBA-induced 
skin carcinogenesis in mice by Syzygium cumini seed extract. Integr Cancer Ther. 2011;10:289–97.

77. Solai Prakash AK, Devaraj E. Cytotoxic potentials of S. cumini methanolic seed kernel extract in human 
hepatoma HepG2 cells. Environ Toxicol. 2019;34:1313–9.

78. Aqil F, Jeyabalan J, Munagala R, Singh IP, Gupta RC. Prevention of hormonal breast cancer by dietary 
jamun. Mol Nutr Food Res. 2016;60:1470–81.

79. Azzaz N, Hamed SE, Mohamed A. Antimicrobial and anticancer activities of Syzygium cumini extracts. J 
Agric Chem Biotech. 2022;13:35–8.

80. Islam S, Nasrin S, Khan MA, Hossain A, Islam F, Khandokhar P, et al. Evaluation of antioxidant 
and anticancer properties of the seed extracts of Syzygium fruticosum Roxb. growing in Rajshahi, 
Bangladesh. BMC Complement Altern Med. 2013;13:142.

81. Gibbert L, Sereno AB, de Andrade MTP, da Silva MAB, Miguel MD, Montrucchio DP, et al. Nutritional 
composition, antioxidant activity and anticancer potential of Syzygium cumini (L.) and Syzygium 
malaccense (L.) fruits. Res Soc Dev. 2021;10:e5210413743.

82. Nordin ML, Othman AA, Kadir AA, Shaari R, Osman AY, Mohamed M. Antibacterial and cytotoxic 
activities of the Syzygium polyanthum leaf extract from Malaysia. Vet World. 2019;12:236–42.

83. Sulistiyani S, Falah S, Wahyuni WT, Sugahara T, Tachibana S, Suminto S. Cellular mechanism of the 
cytotoxic effect of extracts from Syzygium polyanthum leaves. Am J Drug Disc Dev. 2014;4:90–101.

84. Kusuma IW, Kuspradini H, Arung ET, Aryani F, Min YH, Kim JS, et al. Biological activity and 
phytochemical analysis of three Indonesian medicinal plants, Murraya koenigii, Syzygium polyanthum 
and Zingiber purpurea. J Acupunct Meridian Stud. 2011;4:75–9.

85. Koval A, Pieme CA, Queiroz EF, Ragusa S, Ahmed K, Blagodatski A, et al. Tannins from Syzygium 
guineense suppress Wnt signaling and proliferation of Wnt-dependent tumors through a direct effect on 
secreted Wnts. Cancer Lett. 2018;435:110–20.

86. AlQathama A, Ezuruike UF, Mazzari AL, Yonbawi A, Chieli E, Prieto JM. Effects of selected Nigerian 
medicinal plants on the viability, mobility, and multidrug-resistant mechanisms in liver, colon, and 
skin cancer cell lines. Front Pharmacol. 2020;11:546439.

87. Uchogu AP, Yahaya TA, Salawu OA, Adamu MA, Ameh FS. Anti-proliferative potential of some 
common vegetables and plants in Nigeria. J Pharm DevInd Pharm. 2020;2:11–9.

88. Komuraiah B, Chinde S, Niranjana Kumar A, Satya Srinivas K, Venu C, Kotesh Kumar J, et al. Isolation 
of phytochemicals from anticancer active extracts of Syzygium alternifolium Walp. leaf. Pharmacogn J. 
2014;6:83–5.

89. Chandran R, Abrahamse H, Parimelazhagan T. Cytotoxic, analgesic and anti-inflammatory properties 
of Syzygium calophyllifolium bark. Biomed Pharmacother. 2018;103:1079–85.

https://doi.org/10.37349/etat.2023.00134


Explor Target Antitumor Ther. 2023;4:273–93 | https://doi.org/10.37349/etat.2023.00134 Page 293

90. Sakulnarmrat K, Fenech M, Thomas P, Konczak I. Cytoprotective and pro-apoptotic activities of native 
Australian herbs polyphenolic-rich extracts. Food chem. 2013;136:9–17.

91. Jamieson N, Sirdaarta J, Cock I. The anti-proliferative properties of Australian plants with high 
antioxidant capacities against cancer cell lines. Phcog Commn. 2014;4:71–82.

92. Thamizh Selvam N, Acharya M, Venkatakrishnan V, Murugesan S. Effect of methanolic extract of (Linn.) 
Alston leaves at intra Syzygium jambos cellular level in selective liver cancer cell line: molecular 
approach for its cytotoxic activity. Adv Pharm J. 2016;1:139–43.

93. Vuong QV, Hirun S, Chuen TL, Goldsmith CD, Bowyer MC, Chalmers AC, et al. Physicochemical composition, 
antioxidant and anti-proliferative capacity of a lilly pilly (Syzygium paniculatum) extract. J Herb Med. 
2014;4:134–40.

94. Chandran R, George BP, Abrahamse H. Anti-proliferative, analgesic and anti-inflammatory properties of 
Syzygium mundagam bark methanol extract. Molecules. 2020;25:2900.

95. Prasad P, Varghese AT, Jose A, Athul R, Akash P. Evaluation of phytochemical, antioxidant, 
anti-inflammatory antimicrobial, anti-cancerous and wound healing potential of Syzygium zeylanicum. 
Ann Pharma Res. 2022;10:705–17.

96. Rummun N, Serag A, Rondeau P, Ramsaha S, Bourdon E, Bahorun T, et al. Antiproliferative activity 
of Syzygium coriaceum, an endemic plant of Mauritius, with its UPLC-MS metabolite fingerprint: a 
mechanistic study. PloS one. 2021;16:e0252276.

97. Rummun N, Pires E, McCullagh J, Claridge TW, Bahorun T, Li WW, et al. Methyl gallate–rich fraction 
of Syzygium coriaceum leaf extract induced cancer cell cytotoxicity via oxidative stress. S Afr J Bot. 
2021;137:149–58.

98. Jaganathan SK, Supriyanto E. Antiproliferative and molecular mechanism of eugenol-induced apoptosis 
in cancer cells. Molecules. 2012;17:6290–304.

99. Gonçalves BM, Mendes VI, Silvestre SM, Salvador JA. Design, synthesis, and biological evaluation of 
new arjunolic acid derivatives as anticancer agents. RSC Med Chem. 2023;19:313–31.

100. Subramanian A, John A, Vellayappan M, Balaji A, Jaganathan S, Supriyanto E, et al. Gallic acid: prospects 
and molecular mechanisms of its anticancer activity. RSC Adv. 2015;5:35608–21.

101. Nagappan A, Park HS, Hong GE, Yumnam S, Lee HJ, Kim DH, et al. Anti-cancer and anti-inflammatory 
properties of Korean Citrus fruits (Citrus aurantium L.). J Kor Clin Health Sci. 2014;2:73–8.

https://doi.org/10.37349/etat.2023.00134

	Abstract
	Keywords
	Introduction 
	Material and methods 
	Inclusion criteria 
	Exclusion criteria 

	Results 
	Taxonomy, origin, and distribution of genus Syzygium 
	Traditional uses of some members of the genus Syzygium 
	Anticancer 
	Compounds responsible for anticancer in genus Syzygium 

	Discussion 
	Abbreviations 
	Declarations 
	Author contributions 
	Conflicts of interest 
	Ethical approval 
	Consent to participate 
	Consent to publication 
	Availability of data and materials 
	Funding 
	Copyright

	References 

