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Abstract 

Essential oils are the secondary metabolites produced by a variety of plants which are utilized in their various basic physiological and 
ecological processes. Essential oils (EOs) have been used throughout the world for various applications such as: cosmetics and religious 
purposes. India and many other countries have history of using them for their medicinal properties as well. These oils are produced in a very 
minimal amount by the plants, also they get evaporated during the extraction and so the cost of the oils may increase with the quality and 
purity. EOs have been utilized to treat various common symptoms like pain relief, cold and cough to the fatal disease like cancer. The major 
components of EO include: terpenoids, alkaloids and phenolic compounds etc. and very often the therapeutic potential of EO are referred 
to the combinations of various above different types of molecules present in different quantities and not the single compound. Various 
compounds in the mixture have been isolated and have been researched upon for the anti cancer properties, separately but most of the time 
the efficacy of the pure compound has been found be very much low than the crude combinations. Various mechanisms have been suggested 
for the anticancer properties of EOs including induction of apoptosis and suppressing inflammation. They have been reported to have IC50 
as low as ~1 µg/ml to few mg/ml which depends upon the plant source and also the cancer targeted. Major problems faced with the widely 
accepted chemotherapy for cancer is, the side effects associated with it, which includes nausea, anxiety, pain etc. and EOs are known for the 
anticancer as well as, for their effect on the psychology of the  patients who are going through these painful therapies. The present review 
focuses on few commonly used plants such as: Rose, Mari gold, Ginger, Rose merry, Brazilian pepper, Lemon grass, Basil, Black cumin etc for 
the anticancer properties of essential oils with the latest development in.

Introduction
Cancer is prevailing in all the parts of the world now. It’s 

not only a disease of rich people in urban areas. People in rural 
areas are equally affected by this deadly disease. The main 
reason is that also though they don’t follow the life style of the 
urban people they are more exposed to habits like smoking, 
insecticides pesticides, low hygiene etc. They are also not aware 
what how they are putting themselves in danger of causing 
these kind if diseases. Smoking is common in urban and rural 
both areas but the people from village use cheap mean for the 
same which more harmful. They get exposed to pesticide and 
insecticide while working with them in field. They don’t even 
take precautions while using these kinds of chemicals as they are 
not aware of it. It that’s why becomes more important to have 
cheaper medicines to treat such diseases. The cancer therapy 
available these days is highly expensive and less likely to be 
accessible to the poor people. Other than this as it a well known 
fact that even the most expensive drugs for cancer are becoming 
outdated as the cancer cells are becoming resistant to the drugs, 
so there is always a thrust to discover new medicine to treat 
cancer. One more important thing is also to be mentioned is that 
the chemotherapy which is believed to be the best these days 
has enormous side effects and don’t have patient compliance at 
all. Considering all these facts plant based medicines are being 
explored to a large extent throughout the world. It’s not that  

 
these have been tried now but in fact best chemotherapeutic 
drugs have like paclitaxel etc. have been derived from plants 
only. This ways plants remained the most important source of 
these medicines. It is interesting to note that the diet structure 
we have seems to be planned very intelligently which includes so 
many anticancer agent in our daily life. The present review is an 
attempt to explore few of such plants which in daily use and also 
has anticancer activities.

Rosa damascena (Rose) 
Rose, scientifically known as Rosa damask or Rosa 

damascena belongs to the Rosaceae family. It can be found in 
various countries, including Bulgaria and India [1]. The essential 
oil from rose is commonly known as attar of rose or rose essence 
[2]. The essential oil is extracted from the rose petals through 
various methods like steam distillation or solvent extraction, 
depending on concentration needed [3]. Rosa damascena mill 
L is the most commonly used rose species. It had been showed 
to exhibit various properties such as; antitussive, anti-HIV, 
antioxidant, antibacterial, hypnotic, antidiabetic, and relaxant 
for trachea. Phenolics, which are abundantly present in rose, 
have many pharmacological activities, such as antioxidants, 
anticancer, anti-inflammatory, free-radical scavengers 
antimutagenic, and antidepressant [4]. Terpenes, flavonoids, 
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glycosides and anthocyanins are present in the plant [1]. Various 
compounds in Rose essential oil which included β-citronellol, 
nonadecane, geraniol, hose quantities varied from 14.5-47.5%, 
10.5-40.5% and 5.5-18%, respectively. Major components of 
the oil included nerol and kaempferol. Rose essential oil was 
investigated by Hotta et al. [5] for its anticancer properties. 
Bovine arterial endothelial cells in cell-based transfection assays 
showed suppression of COX-2 promotor activity. The expression 
of COX-2 is important for inflammation and circulatory 
homeostasis [5]. Reported IC50 values were as low as 13.03 ± 
0.8 and 16.44 ± 1.4 μg/mL for cancer cell lines HepG2 (Liver) 
and MCF7 (human breast cancer) respectively, when checked for 
anti-cancer properties [6].

In another study by Zu et al. [7], three cancer lines, namely, 
A-549 (human lung carcinoma), PC - 3 (human prostate cancer 
cell lines) and MCF-7 (breast cancer cell line) were treated with 
100 μl liquid rose essential oil dilutions from 0.200% to 0.002% 
(v/v) and their anti-cancer activity was measured by MTT assay. 
At Inhibition concentrations of 50%, IC50 values of 0.040 %v/v, 
0.055 %v/v and 0.074 %v/v were obtained for PC- 3, A-549 and 
MCF-7 cancer cell line respectively [7]. These indicate that rose 
can be used to derive anticancer medicine against Liver, Breast, 
Prostate cancers. There are many more studies which explore 
the mechanism of action of rose. Geraniol is one of the main 
components of rose which has been reported to work through 
various mechanisms such as induction of apoptosis as it increases 
the expression of apoptotic protein Bak and arrests the G0/
G1 phase of cell cycle. It also reduces cdk2 activity and inhibits 
the 3-hydroxy-3-methylglutaryl-CoA (HMG-CoA) reductase and 
ornithine decarboxylase activity. All these activities combonely 
lead to the death of the cancer cells.

Zingiber officinale (Ginger)
Ginger, scientifically known as Zingiber officinale, belongs 

to the Zingiberaceae family [8]. It is majorly produced by 
China and India. The oil has a spicy aroma because of presence 
of ketones. It is extracted from the oily resin from ginger’s 
roots, which contains various bioactive components, like 
6-gingerol (1-[4′-hydroxy-3′- methoxyphenyl]-5-hydroxy-3-
decanone [8]. Ginger essential oil has been known in preventing 
joint inflammation and destruction since long [9]. Its main 
constituents include eucalyptol (14.2%), cuparene (12.3%), 
bicycloheptane (11.4%) and γ-muurolene (10%) as measured 
by GC-MC analysis (Ref:1). Zu et al. [7] studied cytotoxic effect 
of Ginger essential oil on few cancer lines, which included MCF-7 
(breast cancer cell line), A-549 (human lung carcinoma) and PC- 
3 (human prostate cancer cell lines). These were treated with 
100 μl liquid rose essential oil having dilutions from 0.200% to 
0.002% (v/v) and their anti-cancer activity was measured by 
MTT assay. At Inhibition concentrations of 50%, IC50 values of 
0.077%v/v and 0.107%v/v v were obtained for PC- 3 and A-549 
cancer cell line respectively. However, no cytotoxic effect was 
observed on MCF-7 cancer cell line [7]. Ginger oil has exhibited 
strongest anti-cancer activity against endometrial cancer cell 

line Ishikawa and ECC-1 with IC50 of 1.25 µg/ml, mediated by 
apoptosis by activating p53 [10].

Ocimum basilicum (Basil)
Basil, also known as Ocimum basilicum belongs to the 

Lamiaceae family and is native to Iran and India [8]. Its main 
constituents include eugenol, isoeugenol and linalool. In a cell 
line study, basil oil showed antiproliferative activity with an 
IC50 value of 0.0362mg/mL in P388 murine leukemia cell line 
and a value of 0.3033 mg/mL in KB human mouth epidermal 
carcinoma cell line, using MTT assay. It also inhibits the cell 
proliferation induced by PDGF (platelet-derived growth factor) 
or tumor necrosis factor-α [11] in cultured murine mesangial 
cells in which cell line. In another study conducted by Kathirvel 
et al. [12] the constituents of Basil essential oil were investigated 
to be, linalool, β-elemene and camphor methyl cinnamate to be 
17.50%, 2.60%, 1.52% and 70.10%, respectively. MTT assay was 
conducted to study in vitro cytotoxicity against the HeLa (human 
cervical cancer cell line, NIH 3T3 mouse embryonic fibroblasts 
and HEp-2 (human laryngeal epithelial carcinoma cell line). The 
IC50 values obtained were 90.5 mg/ mL, 120.7 mg/ mL and 96.3 
mg/ mL, respectively, and this revealed that basil oil can be used 
as a therapeutic drug against cancer (Kathirvel and Ravi, 2012). 

Tageteserecta (Mexicanmarigold)
Scientifically Mexican marigold is known as Tagetes erecta 

and belongs to the Asteraceae family. Its essential oil is derived 
from the flower petals [13]. Its major constituents include cis-
β-ocimene, cis-tagetone and trans-tagetenone cistagetenone 
dihydrotagetone and limonene present in 54.82%, 11.50%, 
10.78%, 7.10%, 6.50% and 3.82%, respectively, as mentioned 
by Mahmoud [14]. The anticancer activity was checked on 
human promyelocytic leukaemia cell lines HL-60 and NB4 
and experimental animals model cancer cell line (EACC) 
were investigated in vitro. Marigold essential oil had high 
anticancer activity against NB4 and EACC than HL-60 cell line. 
At a concentration of 200 µg/ml, viable cell % of HL-60, NB4 
and EACC cell line were 37.89%, 18.13% and 0% respectively 
[14]. In a study conducted by Alve et al. (2015), various cell 
lines including human hepato cellular liver carcinoma (HepG2), 
tumour cell lines murine melanoma (B16F10), human breast 
adeno carcinoma (MCF-7), human cervical adeno carcinoma 
(HeLa), human glioblastoma (U343, MO59J, and U251) and 
human colon carcinoma (HT29) were treated with Tagetes erecta 
essential oil. Some of the noticeable cell line corresponding to 
their IC50 value included V79- 19.50 ± 5.96μg/ml, B16F10-7.47 
± 1.08μg/ml, HT29-6.93 ± 0.77μg/ml, HeLa-26.02 ± 5.52μg/ml, 
MO59J- 38.69 ± 5.51μg/ml. However, the lowest IC50 values 
were obtained for B16F10 cells (7.47 ± 1.08 μg/ml) and HT29 
cells (6.93 ± 0.77 μg/ml) [13].

Rosmarinus officinalis (Rosemary) 

Rosemary, scientifically known as Rosmarinus officinalis 
belongs to the Lamiaceae family. Rosemary belongs to the 
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Mediterranean region [8]. These shrubs have needle like leaves, 
and have been used for pest control and flavouring agents. 
Rosemary oil’s main constituents include p-cymene, linalool, 
gamma-terpinene, thymol, beta-pinene, alpha-pinene and 
eucalyptol as reported by Özcan and Chalchat [15]. As reported 
by Wang et al [16], when human ovarian cancer cells SK-OV3 
and HO-8910 were treated with Rosemary essential oil at 
concentrations from 0.0625%–1%, inhibited cell viability was 
observed at an IC50 value of 0.025% and 0.076% in each cell 
line respectively after 48 hours. Cell viability was inhibited in 
Bel-7402 liver cells at an IC50 value of 0.13% at a concentration 
of 1.3 mg/mL after 48 hours as mentioned in the blog (Ref:2). 

Cymbopogon citratus (Lemon grass)	
Scientifically, lemon grass is also called Cymbopogon citratus 

. It can be found in countries like India, Africa and Australia etc 
[17]. The essential oil of Eastern lemon grass, or scientifically 
known as Cymbopogon flexuosus, has been shown to have 
cytotoxicity in neuroblastoma (IMR-32), liver (Hep-g2), colon 
(502713), and cervix (SiHa) cell lines, which depends on dosage. 
The reported IC50 values range from 4.2 to 6.5 μg/mL. This 
lemon grass oil also induced growth inhibition, decreased the 
ascitic fluid volume, and total ascites cell number in solid and 
ascitic Ehrlich and S-180 tumor models in mice [17].

HL-60 Leukemia cancer cells treated with lemongrass 
essential oil lost their surface projection, thus losing normal cell 
function. Isointermedeol which is a sesquiterpene present in 
the oil was attributed for a good IC50 value of 30μg/mL.Colon 
and Neuroblastoma cancers were the most susceptible to 
Lemongrass treatment. Citral is known to induce apoptosis in 
liver cell line as mentioned in the blog (Ref:2). 

The essential oil from a lemongrass variety of 
Cymbopogonflexuosus (CFO) and sesquiterpene isointermedeol 
(ISO), which is its main component, were checked for their ability 
to induce apoptosis in HL-60 cells (human leukemia), because 
deregulation of apoptosis is the trademark of cancer cells. Cell 
proliferation was inhibited by CFO and ISO and had an IC50 of 
30 µg/ml and 20 µg/ml, respectively [18]. The essential oil from 
C. citratus and its isolated principal citral have been tested for 
cytotoxicity against P388 leukemia cells. The cytotoxicity of 
citral against P388 mouse leukemia cells had an IC50 value of 
71 µg/ml [19].

Schinu sterebinthifolius (Brazillian pepper)
Schinus terebinthifolius Raddiis the scientific name for 

brazillian pepper. It is grown in Brazil and America, and 
belongs to the Anacardiaceae family [8]. The main constituents 
of its essential oil include sylvestrene, α-pinene, δ-3-carene 
germacrene D, β-myrcene and isoterpinolene [20]. In a study 
conducted by Cazaux et al. [21]. Brazillian pepper essential oil 
was evaluated for its anticancer activities against human breast 
cancer cells (MCF-7). Brazillian Pepper essential oil had IC50 
value of 47 ± 9 mg/L, and showed antioxidant activity using 
ABTS assay, with an IC50 value of 24 ± 0.8 mg/L [21].

Nigella sativa (Black cumin)
Scientifically known as Nigella sativa, black cumin is native 

to southwest Asia and is also found in Africa [8]. It belongs 
to the Ranunculaceae family. Recent studies revealed that 
thymoquinone, (constituent of Nigella sativa), gives protection 
against doxorubicin-induced cardiotoxicity. Thymoquinone 
can act as a booster for the anti-cancer effect of doxorubicin, 
(chemotherapy agent), in some cancer cell lines [22].

Barek et al. (2007), worked on P815 murine mastocytoma 
cell line, Vero kidney carcinoma cell lines of monkeys, BSR 
kidney carcinoma cell lines of hamsters and ICO1 sheep heart 
carcinoma cell lines and treated them with 1% (v/v) Black cumin 
essential oil. IC50 values obtained for these cell lines were 78.26 
± 6.50 n lM of DOX, 86.30 ± 8.87 n lM of DOX, 45.23 ± 3.80 n lM of 
DOX and 82.25 ± 6.26 n lM of DOX, respectively [22]. 

In a study conducted by Sheddi et al. [23], human lung cancer 
cells were exposed to Nigella sativa essential oil and cell viability 
was measured by NRU assay. Cell viability decreased and the cell 
morphology of A-549 was altered on exposure to Nigella sativa 
essential oil concentrations of 0.1 mg/ml and more, for 24 hours 
was found to be cytotoxic. The decrease in cell viability at 1 
mg/ml of NSO was found to be 13% by using MTT assay. A-549 
human lung cancer cells exposed to 0.25, 0.5 and 1 mg/ml of 
Nigella sativa essential oil lost their characteristic morphology 
and were smaller in size. This showed Nigella sativa essential oil 
helps in reducing human lung cancer cells viability [23,24].

Conclusion
It can be suggested from the above that the ingredients 

selected for our diet have been chosen intelligently as most of 
them have therapeutic potentials. All over world the diet and 
daily use components have potential to treat many diseases. 
The above mentioned from different countries not only are used 
for the above said anti cancer activities but also have many of 
the traditional and medicinal values. As we need more options 
for anti cancer drugs these traditionally used herbs are being 
explored if they can work as better anticancer drugs. The details 
available suggest that these herbs also have similar target 
molecules and pathways as modern day’s medicine. It’s high 
time to work upon the mechanism of action and other aspect of 
them to develop them as anticancer drugs.
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