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Introduction

Nowadays cancers are predominant cause 
of morbidity and mortality all over the world. 
Therefore, the greatest challenge for clinical 
oncology is to reduce the prevalence of these 
diseases. Noticeable development of genetics 
and molecular biochemistry allows for better 
understanding of cancer cell biology, which is 
essential in inhibiting the mitosis and inducing 
apoptosis by precise interaction with particular 
molecular pathway. What gains rising interest 
is not only the modern target-specific drugs 
(tyrosine kinases inhibitors, specific antibodies 
blocking growth factors receptors), but also natural 
substances derived from plants. Antineoplastic 
properties of plants have been already known in 
antient times. In Middle Ages there were only six 
plants with supposed potential usage in tumor 
treatment. Since that time many substances have 
been extracted from plants and successfully used 
in oncologic therapy.

Antineoplastic mechanisms of plant-derived 
natural substances

The mechanisms underlying antineoplatic 
activity of plants-derived natural substances are 
complex and diverse. Many of them can be used 
in chemoprevention whereas there is a number of 

plants which has therapeutic properties. Among 
the chemopreventive mechanisms there is the 
ability to improve the metabolism of xenobiotics 
in order to preserve from their detrimental effects 
on human cells. The other is an antioxidative 
effect resulting in elimination of free radicals, 
which play a crucial role in carcinogenesis 
(Sieluk 2010). Therapeutic remedies 
work through cell cycle arrest, microtubule 
polymerization inhibition, rising apoptosis of 
cancer cells and immunomodulation or busting 
immunosurveillance (Różański 2014).

Particular examples of plants of potential 
utility in future therapy

Allium sativum L. is one of the most popular 
plant widely known from its antineoplastic 
properties. When it comes to the mechanism of it, 
the elimination of free radicals has been emphasized 
(Dębski & Milner 2007). The underlying cause 
of carcinogenesis is gene mutations due to reactive 
oxygen forms. Therefore the garlic properties 
should be further investigated.

Green tea, soy, celery, parsley, grapefruit, 
turmeric (curry), broccoli and onion contain 
dietary poliphenols that have been studied for their 
chemopreventive and chemotherapeutic activity.

Cardioprotective properties of poliphenols 
contained in red wine are well established whereas 
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their role in oncology still requires diligent 
evaluation (Sieluk 2010; Różański 2014).

Brassica oleracea L. var. capitata L. which is a 
traditional element of European diet is another 
example of plant with chemopreventive activity 
supported by significant negative correlation 
between the consumption of this plant and 
the prevalence of colon, breast and lung cancer 
(Kusznierewicz et al. 2007).

Solidago virgaurea L. (goldenrod) has been 
known with its anti-inflammatory activity was 
evaluated for the possible role in the treatment of 
cancers. It presents cytotoxic activity and turned to 
be effective on various tumor cell lines, including 
human prostate (PC3), breast (MDA435), 
melanoma (C8161),and small cell lung carcinoma 
(H520) (Gross et al. 2002).

Stems of Ficus hispida L. have been used as one 
of the ingredients of some Thai traditional remedies 
for cancer treatment. Cell cycle analysis revealed a 
rising of apoptotic cell population in breast cancer 
cells (Pratumvinit et al. 2009). Recent study 
confirmed the ability of sesquiterpene lactone 
compound obtained from Magnolia L. extract 
and parthenolide to induce apoptosis of follicular 
NHL cells in vitro (Marin et al. 2013)

Chelidonium majus L containing chelidonine 
and protopine has been used in traditional 
medicine because of its antineoplastic properties. 
In many studies it has been proved effective in 
pancreatic, melanoma and lymphoma cell lines 
(Różański 2014).

The research conducted on cell lines proved 
also the effectiveness of natural substances on 
leukemic cells. Trigonella foenum-graecum L. 
(Fenugreek) seed extract turned out to inhibit 
proliferation of acute lymphoblastic leukemia 
and acute myeloblastic leukemia cells as well as 
to increase the level of apoptosis (Alizadeh 
et al. 2013).

Natural substances of esablished role in 
antitumor therapy

Several plants-derived substances have already 
been commonly used in standard chemotherapy 
and no one can dispute their important role in 
modern-day oncology. Podophyllotoxin, colchicine, 
paclitaxel, Vinca rosea L. alcaloids, camptoteccin are 
components of international protocols of multi-
drug chemotherapy (Wieczorek et al. 2006).

Conclusions

In the light of the high incidence of cancers, 
significant attention has to be focused on 
plants-derived drugs with chemopreventive 
and chemotherapeutic properties, since of their 
low toxicity and effectiveness proved in many 
studies give hope for cancer patients. Therefore 
cooperation between botanists, pharmacologists 
and clinical oncologists is essential to achieve the 
improvement in this field.
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