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Abstract: Humans when exposed to harmful ionising radiations suffer from various pathophysiological 

disorders including cancer. Radiotherapy is a treatment where these cancerous cells within a tumor are 

targeted and killed by means of high energy waves. This therapy is very expensive and involves highly 

sophisticated instruments. In addition to this, most synthetic radioprotectors including Amifostine have 

been found to possess toxicity. This led researchers to develop a novel, economically viable, and efficient 

therapeutic alternative to radiation therapy. The last two decades have observed a major shift towards 

investigating natural products as radioprotectors, as these are immensely effective in terms of their 

potential bioequivalence relative to many of the established synthetic compounds available. Taking into 

account the limitations of radiation therapy, an approach ‘Integrative Oncology’ that involves a 

combination of both traditional and conventional medical treatment are used nowadays to treat patients 

suffering from cancer and associated mental and psychological disorders. 
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Resumen: Los seres humanos, cuando se exponen a radiaciones ionizantes nocivas, sufren diversos 

trastornos fisiopatológicos, incluido el cáncer. La radioterapia es un tratamiento en el que estas células 

cancerosas dentro de un tumor son atacadas y destruidas por medio de ondas de alta energía. Esta terapia 

es muy cara e implica instrumentos muy sofisticados. Además de esto, se ha descubierto que la mayoría 

de los radioprotectores sintéticos, incluida la amifostina, poseen toxicidad. Esto llevó a los investigadores 

a desarrollar una novedosa, económicamente viable y eficiente alternativa terapéutica a la radioterapia. En 

las dos últimas décadas se ha observado un cambio importante hacia la investigación de productos 

naturales como radioprotectores, ya que son inmensamente eficaces en términos de su potencial 

bioequivalencia en relación con muchos de los compuestos sintéticos establecidos disponibles. Teniendo 

en cuenta las limitaciones de la radioterapia, hoy en día se utiliza un enfoque de "Oncología Integrativa" 

que implica una combinación de tratamiento médico tradicional y convencional para tratar a pacientes 

que padecen cáncer y trastornos mentales y psicológicos asociados. 
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INTRODUCTION 
Nowadays, we have become quite familiar with the 

negative consequences of different kinds of harmful 

radiations. The intensity of such radiations are 

increasing daily due to rapid technological 

advancements caused by human interventions. We 

are mostly concerned with ionising radiations, and 

World Health Organization (WHO, 2020) has defined 

‘ionising radiations’ as those radiations which emit 

enough energy when interacting with an atom, 

displacing tightly bound electrons from the shells or 

orbits of an atom, thereby causing the atom to 

become ionised or charged either positively or 

negatively. These ionising radiations possess dual 

characters having both particle nature (electrons, 

protons, neutrons, etc.) as well as wave nature in the 

form of electromagnetic waves (X rays, gamma rays, 

etc.). WHO and Canadian Nuclear Safety 

Commission (CNSC, 2019) categorised ionising 

radiations into three main categories – (i) Alpha and 

beta particles emitted from radioactive isotopes carry 

their own charge and through coulombic forces 

interact with the electrons of the atom. Beta particles 

have high penetrating power when compared with 

alpha radiations, (ii) Neutrons are considered to be 

indirectly ionising since they do not carry their own 

charge, (iii) Gamma rays and X rays are also 

considered to be indirectly ionising since these 

electromagnetic waves neither carry their own charge 

nor interact through the coulombic forces with the 

electrons of the atom.  

Human exposed to these harmful radiations 

suffer from various pathophysiological disorders 

related to skin, gut, lungs, eyes, etc., including 

cancers associated with these organs, and their 

consequences usually become life threatening 

ultimately resulting in death. Radioprotection is 

therefore very significant in terms of medical 

treatment where cancer patients are exposed to 

planned radiation therapy (Baskar et al., 2012). 

Around 3.5 million cancer survivors have been 

reported to undergo radiation therapy as a part of 

their therapeutic regimen although at recommended 

doses with minimal side-effects (Bryant et al., 2017). 

Radiotherapy however injures normal tissues causing 

damaging effects in the genetic material i.e., DNA of 

a cell. These ionising radiations cause double 

stranded breaks (DSBs) in DNA directly as well as 

contribute to base damages. In addition, these 

radiations are also involved in formation of reactive 

oxygen species (ROS) that leads to DNA damage by 

generating apyrimidinic (without base 

cytosine/thymine) or apurinic (without base 

adenine/guanine) sites and single stranded breaks 

(SSBs) in the DNA, and by modifying sugar moieties 

in the DNA (Aparicio et al., 2014, Baselet et al., 

2019). For several weeks after radiotherapy, a patient 

experience symptom due to the side-effects of 

radiation. Several radioprotective measures are now 

being adopted to minimise the damaging effects of 

these harmful radiations. Synthetic radioprotectors 

have been found to possess cumulative toxicity and 

short self-life, and are therefore unstable, providing 

only short term protection. Moreover, they are also 

difficult to administer (Mun et al., 2020). These 

drawbacks have led researchers to investigate natural 

radioprotective agents that are able to overcome the 

above mentioned shortcomings, and develop novel 

approaches to treat cancer patients, thereby providing 

an alternative solution to orthodox cancer 

radiotherapy.  

Since ancient times, traditional people have 

been using herbal medicine to cure different types of 

diseases. Researchers have investigated that plants 

containing high amounts of polyphenols namely 

tannins, anthocyanins, flavonoids, lignin etc. possess 

antioxidant activity with radioprotective and anti-

cancer properties (Shahidi & Yeo, 2018). Benkovic et 

al. (2008), reported several flavonoids namely rutin, 

quercetin, myricetin-flavonol, gallate-flavanol etc. 

which behave as antioxidants possessing 

radioprotective abilities. Flavonoids have the 

potentiality to absorb high energy solar wavelengths 

and scavenge the free radicals i.e., ROS generated 

during radiation (Brunetti et al., 2013). Natural 

products with such properties have proven to be non-

toxic, providing long term protection and can be 

administered easily. India is home to a large number 

of medicinal plants which native tribal people have 

been using as traditional medicine through their 

undocumented knowledge, for the cure of different 

kinds of ailments. Researchers have found an 

alternative way to treat cancer, a multifaceted illness, 

using natural radioprotectors, with the aim of 

developing an economic, viable, and efficient 

treatment (Mun et al., 2020). In addition to this, 

natural radioprotectors are affordable to a large 

number of people mostly from the poorer sections of 

the society. This has given rise to a new concept 

called ‘Integrative Oncology’ which is based on a 

combinatorial approach of both traditional 

Complementary and Alternative Medicine (CAM) 

and conventional medical treatment, used to treat 

cancer patients, along with their mental and 
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psychological disorders associated with this disease 

(Smith et al., 2018). Oncologists should have proper 

knowledge about natural medicines that have the 

potentiality to cure cancer, apart from their 

chemotherapy and radiotherapy approaches. Indian 

traditional medicine includes Ayurveda, Yoga, 

Unani, Siddha, Homeopathy (AYUSH), Naturopathy 

and acupuncture (Shrivastava et al., 2015).  

The aim of this review is to provide a brief 

account of radioprotective natural products that have 

the potentiality in curing cancer. The mechanism by 

which ionising radiation induces oxidative stress and 

DNA damage in cells has also been presented along 

with the preference of natural over synthetic 

radioprotectors. A concept of Integrative Oncology 

has been discussed focusing on the role of Indian 

traditional medicine within context of treatment of 

cancer.  

 

Consequences of radiation in context of DNA 

damage and genome instability 

The consequences of radiation can be devastating, 

affecting at the molecular level, and are usually 

expressed in the form of mutations leading to cancer 

etc. Ionising radiations, through a series of signaling 

cascades impose damages at the molecular level. 

There are direct as well as indirect effects caused as a 

result of such ionising radiations (Desouky et al., 

2015).  

Firstly, the direct effect of radiation involves 

damage to macromolecules such as DNA or RNA. 

These DNA damages can lead to the formation of 

either SSBs or DSBs, thereby resulting in altered 

genomic expression and thus genome instability 

(Kavanagh et al., 2013). These genomic instabilities 

can lead to various birth defects, mutations, and the 

rise of multifaceted diseases such as cancer. The most 

fatal outcome of ionising radiations is the formation 

of DNA DSBs. Besides these, these radiations also 

damage DNA bases, DNA-DNA interactions, as well 

as DNA-protein interactions, including dysfunction at 

cellular and organ level. These damages lead to the 

induction of highly synchronized pathways referred 

to as DNA damage response and repair (DRR) 

pathways (Mota et al., 2019).  

Secondly, the indirect effect of radiation 

involves generation of free radicals i.e., ROS (Baselet 

et al., 2019). The ROS namely H, OH, H2O, H3O+ 

carry out their function by depleting the anti-oxidant 

stores in the cell and by reacting with 

macromolecules, membrane lipids, proteins 

ultimately resulting in cellular dysfunction and death. 

Besides these, ROS generated from radiolysis from 

water through different mechanisms namely base 

damage, cross-linking, de-polymerization, strand 

breakage, etc. also damage DNA (Tiwari & Wilson, 

2019). Improper DNA repair mechanisms induce 

chromosomal aberrations, life threatening diseases 

such as cancer and mutations that can generate 

cellular resistance to cancer radiotherapy.  

 

Need for the natural radioprotectors  

Radioprotectors are drugs or chemicals designed to 

attenuate radiation elicited damages in humans, 

thereby protecting them from harmful ionising 

radiations like X-rays, gamma rays, cosmic rays, etc., 

or from radionuclides like Uranium, Thorium, 

Strontium – 90, Radon, Radium, Caesium – 137. 

Therefore, both radiation oncologists and biologists 

need to formulate and develop pharmacologically 

dynamic, nontoxic, effective, efficient, and easily 

administrable radioprotectors to safeguard humans 

from these hazardous and destructive ionising 

radiations. To develop efficient radioprotectors, Joshi 

et al. (2010), has outlined the following features 

which a radioprotector must possess – (i) Must 

furnish multifaceted defence against harmful 

consequences of ionising radiations with minimal 

side-effects in majority of tissues and organs, (ii) 

Must possess stability with a longer shelf life and are 

easily administrable either orally or intramuscularly, 

(iii) Must be accessible, economically viable and 

must be compatible with a wide range of drugs 

during clinical care, (iv) Must be used at 

recommended doses that should reach the targeted 

organs and are competent enough to cross the blood-

brain barrier, and (v) Must maintain its efficacy for 

longer period of time at the time of emergency.  

Radioprotectors can be categorised into 

chemical radioprotectors and natural radioprotectors 

(Mun et al., 2020). Researchers at the Walter Reed 

Army Research Institute (Maryland, United States), 

started screening of around 4500 compounds from 

the year 1957 onwards to detect potential compounds 

possessing radioprotective activity (Maurya et al., 

2006), and they found only one compound that was 

finally approved by the Food and Drug 

Administration (FDA) in the United States. The 

detected compound was Amifostine (WR-2721) 

(Cassatt et al., 2002), an ester of phosphoric acid and 

thiol (Budavari et al., 2006), which is currently the 

only clinically approved radioprotector used in 

cancer radiotherapy. Amifostine has been reported to 

be specifically effective against patients with head 
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and neck carcinoma (Bourhis & Rosine, 2002). 

However, this radioprotective agent is associated 

with various side-effects such as diarrhoea, nausea, 

dizziness, sleeplessness, hypocalcemia, hypotension 

and so on (Monig et al., 1990). Moreover, cumulative 

toxicity, high cost, limited administration, and lower 

protection to the Central Nervous System add to the 

negative side effects of Amifostine (Bourhis & 

Rosine, 2002). Other synthetic compounds such as 5-

aminosalicylic acid (5-ASA) and Sulfasalazine (SAZ) 

have also been reported to possess the potentiality to 

behave as radioprotectors, but clinically these 

compounds have not been approved due to their 

toxicity (Lans, 2007).  

Hence, it can be concluded that an ideal 

radioprotector should be non-toxic and should be able 

to provide a high degree of protection to normal cells, 

contrarily providing minimal protection to the tumor 

cells. The failure to develop an effective, efficient, 

low cost, and low or non-toxic radioprotector has 

motivated researchers across the globe to focus 

towards natural products with radioprotective 

potentiality. Natural products from plants have been 

used since ancient times to cure various human 

ailments and recent databases suggest that around 

400000 drugs have been reported till date from 

natural sources (Sorokina & Steinbeck, 2020). 

Kuruba and Gollapalli (2018), have reported the 

screening of around 74 natural products with 

radioprotective properties till date via various in-vitro 

and in-vivo experiments to prove the potentiality of 

these natural products with radioprotective activity. 

Jagetia (2007), used the combination of natural 

products along with radiations, and found that there is 

an enhancement in the death of tumor cells through 

the process of radiosensitization. This process even 

protected the normal cells against harmful radiation 

therapy. 

 

Plants with radioprotective properties  

Our mother Earth is gifted with a large number of 

medicinal plants, and since ancient times, various 

ethnic groups across the globe have relied on these 

natural resources, which had the potentiality in curing 

different human ailments including deadly diseases. 

According to the latest data available as per Food and 

Agriculture Organization (FAO, 2019) of the United 

Nations, around 7500 species of medicinal plants are 

present in India. Recently researchers have 

recognized that traditional knowledge from the 

various ethnic groups need to be documented, 

because there is a lot of information still unavailable 

to us regarding the medicinal potential of many 

native Indian plants. Bhanot & Noolvi (2011), 

reported that around 60 percent of anticancer drugs 

namely, taxol, vinblastine, Vinca alkaloids, 

vincristine, topotecan, which are currently being used 

clinically throughout the world have been derived 

from natural sources. Most researchers who have 

conducted their phytochemical studies of medicinal 

plants to evaluate their radioprotective efficacy, have 

done it either from polyherbal formulations or from 

whole extracts, and also from isolated compounds or 

from fractionated extracts (Hosseinimehr, 2007). A 

list of few important plants found in West Bengal, 

India exhibiting both radioprotective and anticancer 

properties has been presented in Table No. 1. 

 

Aegle marmelos (L.) Corrêa 

Aegle marmelos (L.) Corrêa (Figure No. 1A) is a 

member of the family Rutaceae (Order: Sapindales) 

commonly known as ‘Indian bael’ or ‘Bengal quince’ 

and is considered as one of the sacred trees by 

Hindus. Secondary metabolites namely 

furocoumarins, rutin, marmesin, allocryptopine, O-

methylhafordinol, etc. have been reported to have 

been isolated from this plant. Lampronti et al. (2003), 

and Lambertini et al. (2004), have reported the anti-

proliferative potentiality of ethanol extract of leaves 

of this plant against tumor and breast cancer cell lines 

respectively. Jagetia et al. (2004), reported the 

radioprotective activity of hydro-alcohol extract of 

both leaves and fruits by administrating a dose of 15 

mg/kg body weight against 10 Gray (Gy) radiations 

and a dose of 20 mg/kg body weight against gamma 

radiations respectively in mouse models. Next year, 

Jagetia et al. (2005a), carried out in-vivo experiments 

in mouse models transplanted with Ehrlich ascites 

carcinoma (EAC) cell lines where they evaluated the 

anticancer potentiality of hydro-alcohol leaf extract at 

400 mg/kg concentration. 

 

Justicia adhatoda L.  

Justicia adhatoda L. (Syn. Adhatoda vasica Nees) 

(Figure No. 1B) is a member of the family 

Acanthaceae (Order Lamiales) commonly known as 

‘Vasaka’ in Bengali, and is an excellent Indian 

traditional medicine, used in the treatment of asthma 

and chronic bronchitis. Numerous secondary 

metabolites such as alkaloids, namely vasicine, 

phenols, tannins, flavonoids, saponins, etc. have been 

reported till date. Kumar et al. (2007), carried out 

extensive studies by treating radiation induced testes 

of Swiss albino mice with ethanol extract of leaves of 
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J. adhatoda, where they monitored the histological 

changes in the testes, Glutathione (GSH), alkaline 

phosphatase and lipid peroxidation (LPO) levels, 

along with chromosomal aberrations in bone marrow 

cells between 1 to 30 days. After getting exposed to 8 

Gy radiation, they observed chromosomal aberrations 

with 100 percent mortality in bone marrow cells of 

mice within 22 days. When the leaf extract at a dose 

of 800 mg/kg body weight concentration was 

administered orally consecutively for 15 days, they 

observed the reduction in chromosomal aberrations 

from 100 to 70 percent within 30 days along with 

minimal damage to the architectural features of the 

testes, increased GSH, and alkaline phosphatase 

levels, decreased LPO levels, thereby proving the 

potentiality of the plant in terms of radioprotective 

efficacy. There are also reports regarding the 

radioprotective activity of J. adhatoda in 

safeguarding mice by providing protection against 

radiation induced changes in haematological 

parameters (Kuruba & Gollapalli, 2018). 

 

 

Figure No. 1 

Some examples of plants found in West Bengal, India that possess natural products 

with radioprotective properties 

 
A                                                                 B 

 

(1A) Aegle marmelos (L.) Corrêa (1B) Justicia adhatoda L. 

 

 

Allium cepa L.  

Allium cepa L. is a member of the family 

Amaryllidaceae (Order Asparagales), commonly 

known as common onion or bulb onion, and is 

considered as a plant model for carrying out 

cytological studies during toxicological experiments. 

A. cepa has been found to possess high polyphenol 

content, with yellow onions and red onions 

containing high amounts of flavonoid and 

anthocyanin respectively. The dried bulb at 20 mg/kg 

concentration is reported to be an excellent 

radioprotector as it has potentiality in providing 

protection against X-rays (Arora et al., 2005). 

Ammar (2016), studied the radioprotective activity of 

onion in Swiss Albino mouse models where they 

irradiated the mice with single dose of gamma 

radiations at 10 Gy preceded by administering the 

mice with 200 mg/5ml/kg/day 

onion for two weeks, and monitored the levels of 

GSH, malondialdehyde (MDA), superoxide 

dismutase (SOD), glutamic pyruvic transaminase 

(GPT), glutamic oxaloacetic transaminase (GOT) and 

testosterone in both serum as well as in tissues. Since 

onions are rich in anti-oxidants, they are able to 

scavenge the free radicals generated during radiation, 

thereby protecting the cells from damage at 

molecular level, and proving its potentiality to act as 

radioprotective agent, which can protect against 

cardiovascular diseases and cancer. 

 

Andrographis paniculata (Burm.f.) Nees 

Andrographis paniculata (Burm.f.) Nees (Figure No. 

1C) is a member of the family Acanthaceae (Order 

Lamiales) and as an Ayurvedic herb, it is commonly 

known as ‘Kalmegh’, meaning dark clouds. Major 

phytochemicals namely andrographolide, 
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neoandrographolide, andrographine, 14-Deoxy-11-

dehydroandrographolide, 14-Deoxy-11-oxoandrogra-

pholide etc. have been reported to have been isolated 

from this plant. Rajagopal et al. (2003), reported the 

anti-proliferative activity of the plant in tumor cell 

lines, where they observed andrographolide capable 

of arresting the G0/G1 phase of cell cycle via 

triggering of protein p27 and reducing cyclin-

dependent kinase 4 (CDK4). The fraction of 

methanol extract of the plant in dichloromethane has 

also been reported to possess anti-stimulatory 

activity, as well as anticancer activity by prohibiting 

the escalation of HT-29 cancer cells (Kumar et al., 

2004). Nantajit et al. (2017), isolated and studied the 

effect of three phytochemicals namely 14-deoxy-

11,12-didehydroandrographolide, andrographolide 

and neoandrographolide on transformed BALB/3T3 

cell model, to evaluate the radioprotective as well as 

anti-neoplastic activity. They observed that these 

phytochemicals were potent in reducing radiation 

induced DNA damage in cells and stated that 

neoandrographolide was the most potent among all 

the three phytochemicals present in possessing 

radioprotective activity.  

 

4.5. Centella asiatica (L.) Urban 

Centella asiatica (L.) Urban (Figure No. 1D) is a 

member of the family Apiaceae (Order Apiales) 

commonly known as ‘Asiatic pennywort’, and is 

considered to be an excellent medicinal herb. The 

phytochemicals present in this plant mainly includes 

pentacyclic triterpenoids namely asiatic acid, 

asiaticoside, brahmic acid etc., and also includes 

centelloside, centellose etc. The acetone fraction of 

methanol extract of this plant has been reported to 

inhibit 50 percent of Dalton's lymphoma ascites and 

EAC cancer cells when treated with 22 mg/ml and 17 

mg/ml concentration of plant extract respectively, 

thereby proving the anti-tumor potentiality of the 

plant (Babu et al., 1995). Yoshida et al. (2005), 

reported anti-proliferative activity of the methanol 

extract of the plant against different cancer cell lines. 

Joy & Nair (2009), carried out in-vitro and in-vivo 

experiments with the extracts of the plant to evaluate 

the radioprotective potentiality on mouse bone 

marrow cells analysed via alkaline comet assay. 

Moreover, they focussed on the potentiality of the 

extract in providing protection to radiation induced 

membrane damage, by evaluating the lipid 

peroxidation extent through the thio-barbituric acid 

reacting substances (TBARS) method.  

 

 

 
C                                                                  D 

 

(1C) Andrographis paniculata (Burm.f.) Nees (1D) Centella asiatica (L.) Urban 

 

 

Curcuma longa L.  

Curcuma longa L. (Figure No. 1E) is a member of 

family Zingiberaceae (Order Zingiberales), the 

powdered rhizome of which is very well known in 

Indian kitchens in preparing a variety of dishes and is 

considered as an excellent Ayurvedic medicine. 

Secondary metabolites, mainly diarylheptanoids like 

curcumin, bisdemethoxycurcumin, demethoxycur-

cumin etc., and essential oils, namely zingiberene, 

atlantone, turmerone, etc. have been reported from 

this plant. Earlier reports stated curcumin’s 

potentiality in reducing animal tumor development, 

where 0.4 mg/ml concentration of turmeric extract 

inhibited the growth of Chinese Hamster ovary cell 
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line (Kuttan et al., 1985). Cheng et al. (2001), 

conducted phase I clinical trials with curcumin at 

8000 mg/day concentration and found curcumin to 

remain non-toxic at this concentration while carrying 

out their experiments to prove the anticancer 

potentiality of turmeric against several cancer cell 

lines. Nada et al. (2012), studied the radioprotective 

effect of plant extract in rats by administering them 

with a dose of 200 mg/kg body weight concentration 

before and after exposure to gamma radiations at 6.5 

Gy where they reported that an improved anti-oxidant 

status in rats along with decrease in radiation 

triggered escalation of inflammatory cytokines.  

 

Ficus racemosa L.  

Ficus racemosa L. is a member of the family 

Moraceae (Order Rosales), commonly known as 

‘Indian fig tree’ or ‘gular’ and is considered sacred 

tree by Hindus. Phytochemicals present in this plant 

mainly include flavonoids, alkaloids, triterpenoids 

like lanosterol, tannins, gluanol acetate, lupenol, 

rocemosic acid, etc. Vinutha et al. (2015), conducted 

in-vitro experiments to prove the potentiality of Ficus 

plant extracts in inhibiting electron beam induced 

DNA damage, when plasmid pBR322 was exposed to 

various doses of electron beam radiation. They also 

conducted in-vivo experiments in mice irradiated 

with electron beam at 6 Gy radiations, where they 

used comet assay to monitor the inhibitory effect of 

400 mg/kg body weight concentration of plant extract 

on comet parameters like tail length and percentage 

of DNA in tail of blood lymphocytes which were 

initially found to have increased after radiation 

exposure. 

 

Gingko biloba L.  

Gingko biloba L. is a member of the family 

Gingkoaceae (Order Gingkoales), commonly known 

as ‘maidenhair tree’, and is currently considered as an 

endangered plant. Secondary metabolites present 

include mainly flavonoid glycosides like quercetin, 

kaempferol, myricetin etc., gingkolides, terpene 

trilactones, gingko biflavones, and so on. Ethanol 

extract of dried leaf at 100 μg/mL concentration has 

been reported to be effective against hydroxyl radical 

induced neuronal cellular death in rat cerebellar cell 

culture medium (Ni et al., 1996). Khedr et al. (2018), 

reported on the radioprotective efficacy of plant 

extracts from G. biloba in ameliorating radioactive 

99m-technetium sestamibi induced oxidative damage 

in organs of Wistar rats, through its free radical 

scavenging potentiality. 99m- technetium sestamibi is 

known to cause cataractogenesis in rats leading to 

lens injury.  

 

Hippophae rhamnoides L.  

Hippophae rhamnoides L. is a member of the family 

Elaeagnaceae (Order Rosales), commonly known as 

‘sea buckthorn plant’. The fruits (berries) of this plant 

are rich in polyphenols, malic acid, L-quebrachitol, 

quinic acid, vitamins C, E, and K, etc. Agrawala and 

Goel (2002), reported 80 percent radioprotective 

potentiality of 25-35 mg/kg body weight extract in 

mice when exposed to 10 Gy radiations. Goel et al. 

(2005), reported around 82 percent survivality 

chances and life span increment in mice irradiated 

with 60Co-gamma radiations, after treating them with 

aqueous-alcohol extract of berries of this plant. The 

aqueous-alcoholic extract of berries of H. rhamnoides 

increased life span and rendered 82% survival when 

administered to mice 30 min before 60Co-Gamma 

irradiation (Goel et al., 2005). Chawla et al. (2007), 

reported the radioprotective potentiality of Vitamin E 

from the fractioned extracts of the berries of this 

plant. 

 

Mentha arvensis L.  

Mentha arvensis L. is a member of the family 

Lamiaceae (Order Lamiales) commonly known as 

‘corn mint’, ‘field mint’, or ‘wild mint’ plant. 

Phytochemicals namely menthol, neomenthol, 

menthyl acetate, piperitone, limonene, flavonoids, 

tannins etc., have been isolated from this plant. 

Jagetia and Baliga (2002a), has reported the 

radioprotective potentiality of chloroform extracts of 

this plant, dispensed at a dose of 10 mg/kg body 

weight in mouse models exposed to radiations. The 

aqueous extract has been reported to provide 

radioprotection against chromosomal damages in 

bone marrow cells of Swiss albino mice irradiated 

with 8 Gy radiations (Samarth & Kumar, 2003). This 

plant has also been reported to protect mice irradiated 

with gamma radiations from sickness and death 

(Baliga & Rao, 2010).  

 

Ocimum tenuiflorum L.  
Ocimum tenuiflorum L. (Syn. Ocimum sanctum L.) 

(Figure No. 1F) is a member of the family 

Lamiaceae (Order Lamiales), commonly known as 

‘holy basil’ or ‘tulsi’ and is widely used as Indian 

traditional medicine. Phytochemicals namely 

oleanolic acid, ursolic acid etc., and essential oils 

namely β-elemene, eugenol, etc. have been reported 

from this plant. Flavonoids like vicenin and orientin 
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isolated from this plant have been reported to provide 

protection against radiation induced chromosomal 

damages when cultured peripheral cells of humans 

were irradiated with 2 Gy of gamma radiations 

(Vrinda & Devi, 2001). The aqueous ethanol extract 

of this plant has been reported to possess radio-

protective activity at a concentration of 50 mg/kg 

body weight along with chemo-preventive and anti-

cancer activity (Ranga et al., 2005). Pattanayak et al. 

(2010), reviewed a comparative study with mouse, 

where one group irradiated with 2 Gy of gamma 

radiations was treated with the flavonoid orientin at a 

dose of 50 mg/kg body weight, and another group 

with similar radiations was treated with 

radioprotective chemical amifostine at a dose of 150 

mg/kg body weight, and a similar radioprotective 

potentiality of these two compounds was evaluated. 

At non-toxic concentrations, the two flavonoids 

vicenin and orientin have been reported to provide 

radioprotection against radiation mediated sickness 

and death in various animal models (Baliga et al., 

2016).  

 

 
E                                                                 F 

 

(1E) Curcuma longa L. (1F) Ocimum tenuiflorum L. 

 

 

Phyllanthus emblica L.  

Phyllanthus emblica L. (Syn. Emblica officinalis 

Gaertn.) (Figure No. 1G) is a member of the family 

Phyllanthaceae (Order Malpighiales) commonly 

known as ‘Indian gooseberry’, ‘amla’ or ‘amlaki’ in 

Sanskrit, and every part of the plant is used in Indian 

traditional medicine. Phytochemicals namely high 

amount of Vitamin C (ascorbic acid), emblicanin A 

and B, ellagitannins, polyphenols, and flavonoids 

such asellagic acid, kaempferol etc. have been 

reported from this plant. The extract from P. emblica 

has radioprotective potentiality in providing 

protection against radiation triggered sickness and 

cell death in mouse models. Aqueous extract of this 

plant has been found to possess anti-tumor activity as 

well as cytotoxic activity in L929 cells (Jose et al., 

2001). The aqueous extract of fruit pulp of the plant 

has been shown to possess radioprotective 

potentiality in Swiss albino mice at a dose of 100 

mg/kg body weight against radiation induced 9 Gy of 

gamma radiations (Singh et al., 2005).  

Syzygium cumini (L.) Skeels 

Syzygium cumini (L.) Skeels (Figure No. 1H) is a 

member of the family Myrtaceae (Order Myrtales), 

commonly known as ‘malabar plum’. 

Phytochemicals namely flavonol glycosides, 

triterpenoids, tannins, betulinic acid, quercetin, β-

sitosterol, etc. have been reported from this plant. 

The leaf extract of this plant at 100 μg/mL 

concentration has shown to cause significant 

reduction in micronuclei formation when used in 

treating peripheral bool lymphocytes of human cells 

before irradiating with gamma radiations at 3 Gy 

radiations (Jagetia & Baliga, 2002b). Jagetia et al. 

(2005b), reported that hydro-alcohol extract of seeds 

from S. cumini possess radioprotective potentiality in 

mice irradiated with gamma radiations of 10 Gy in a 

dose dependent manner. They found that 80 mg/kg 

body weight concentration of seed extract offered 

highest radioprotection in reducing radiation induced 

sickness and death. The in vivo assessment of the 

extract at 80 mg/kg body weight concentration has 
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been reported to act as a radioprotector by reducing 

gastrointestinal sickness and bone marrow deaths that 

are induced as a result of radiation (Jagetia, 2007).  

 

 
G                                                                 H 

 

(1G) Phyllanthus emblica L. (1H) Syzygium cumini (L.) Skeels. 

 

 

Tinospora cordifolia (Thunb.) Miers.  

Tinospora cordifolia (Thunb.) Miers is a member of 

the family Menispermaceae (Order Ranunculales), 

commonly known as ‘gaduchi’ or ‘heart-leaved 

monsoon seed’. Phytochemicals namely columbin, 

palmatine, tinosporic acid, tinosporal, choline etc. 

have been reported to have been isolated from this 

plant. Pahadiya and Sharma (2003), evaluated 

radioprotective potentiality of the aqueous extract of 

this plant administered to Swiss albino mice at a 

concentration of 10 mg/kg body weight for seven 

days. Data showed 50 percent survivality chances 

within 13 days as compared to 100 percent mortality 

in 13 days. Goel et al. (2004), reported the 

radioprotective potentiality of T. cordifolia plant 

extract administered to male mice irradiated with 2 

Gy of gamma radiation at a concentration of 200 

mg/kg body weight that showed 76.3 percent 

survivality chances as compared to 100 percent 

mortality in control. They also reported that the plant 

extract provided protection against spleen colony 

forming units, micronuclei formation, haematological 

parameters and cell cycle progression. 

 

Vanilla planifolia Jacks. Ex Andrews 

Vanilla planifolia Jacks. Ex Andrews is a member of 

the family Orchidaceae (Order Asparagales), 

commonly known as ‘vanilla’ which is the primary 

source of vanilla flavour resulting from the presence 

of the phytochemical vanillin. Besides vanillin, other 

phytochemicals reported from the pods of this plant 

include vanillic acid, 4-hydroxybenzoic acid, 4-

hydroxybenzaldehyde etc. Earlier studies reported the 

radioprotective ability of V. planifolia extract by 

supressing chromosomal abnormalities induced from 

X-ray irradiation both in V79 cells and mice in-vitro 

(Keshava et al., 1998) and in-vivo (Sasaki et al., 

1990) respectively. The plant extract also provided 

protection against X-ray induced micronuclei 

formation in V79 cells (Keshava et al., 1998). Kumar 

et al. (2000), also provided similar evidence of 

attenuating chromosomal aberrations in mice and 

cells when exposed to radiations. 

 

Natural products as potential radioprotective 

candidates 

In the last few decades, exponential shift has been 

observed towards the evaluation of natural products 

as radioprotectors, mainly due to its efficacy and 

potential bioequivalence comparative to several well 

established available synthetic compounds. Some 

plants by virtue of their radioprotective mechanisms 

can grow even in presence of radiations emitted from 

harsh sunlight. The innate radioprotective ability of 

natural products obtained from plants is in part due to 

the numerous antioxidant possess as a part of their 

normal secondary metabolic processes. It has been 

observed from various studies that lower doses of 

herbal preparations show significant advantage in 

radioprotective properties over toxic doses of 

synthetic formulations (Hosseinimehr, 2007). 

Moreover, the natural products when administered 
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before irradiation, have shown to diminish 

deleterious effects of infrared radiations in cells. 

Many researchers have focused on these natural 

products as promising radioprotective agents against 

ionizing radiations (Oh et al., 2016). The chemical 

structure of some natural products obtained from 

plants have been represented in Figure No. 2.  

 

 
 

 
Figure No. 2 

Chemical structure of natural products (i – iv) that possesses radioprotective properties. 

 

 

The whole blood sample of volunteers who 

drank green tea (Camellia sinensis (L) Kunntze) for 

five days was exposed to gamma radiation. A 

significant decrease in DNA damage was observed in 

the lymphocytes collected 3 h after drinking green tea 

compared to controls (Davari et al., 2012). The 

radioprotective effect of ferulic acid (Figure No. 2 - 

i) was studied on cultured lymphocytes (Prasad et al., 

2006). In this study, the pre-treated human 

lymphocytes with varying concentration of ferulic 

acid were exposed to gamma radiation. The results 

suggest that, pre-treated lymphocytes with the ferulic 

acid resulted in a significant reduction in DNA 

damage compared to non-treated controls. The ferulic 

acid significantly increases the activity of superoxide 

dismutase, catalase, and glutathione reductase by 

preventing the effect of radiation on the pre-treated 

lymphocytes.  

Resveratrol (Figure No. 2 - ii), a well-known 

free radical scavenger and antioxidant was 

investigated for its effect on growth-inhibitory 

activity in some human cancer cell lines and pro-

apoptic effect on leukemia, mammary and 

epidermoid cell lines. Firouzi et al. (2015), 

investigated the effect of resveratrol on DNA damage 

and colony death on treated glioblastoma cells 

relative to controls. The study proposes that, 

resveratrol leads to the stabilization of p53 by 

binding to hypoxia inducible factor-1 (HIF1-α) in 

hypoxic condition (often found in neoplastic growth), 

thereby decreased function of the vasculogenic cells. 

Resveratrol leads to decreased vascular growth in the 

glioblastoma cells. They also observed that this 

natural product detects and kills genetically mutated 

cells. On other hand, Carsten et al. (2008), reported 

that resveratrol decreased the expression of anti-

apoptotic proteins like BCL2 and increased the 

expression of pro-apoptotic proteins like BAX in 
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cancer cells.  Thus, it was proved that resveratrol, is a 

promising natural product in treating cell-cycle or 

ROS-mediated diseases, including radiation induced 

cellular damage (Carsten et al., 2008; Firouzi et al., 

2015).  

 

 

 
 

 

 Cont. Figure No. 2 

Chemical structure of natural products (v – viii) that possesses radioprotective properties 

 

 

Wan et al. (2006), investigated the 

radioprotective effect of naturally occurring 

antioxidant compounds like ascorbic acid, Vitamin E, 

N-Acetyl cysteine, ascorbic acid, sodium ascorbate, 

alphalipoic acid, coenzyme Q10, and l-

selenomethionine on human breast epithelial cells. 

The cells were pre-treated with a single and 

combination of antioxidants on antioxidant-free 

control groups before radiation. The findings suggest 

that, the pre-treated antioxidant to human breast 

epithelial cells provided significant 94.7% and 100% 

reduction in DNA damage when exposed to X-rays 

and gamma rays respectively. Studies on different 

antioxidant compounds such as carnosic acid (Figure 

No. 2 - iii), green tea extract, apigenin (Figure No. 2 

- iv), diosmine, rosmarinic acid (Figure No. 2 - v), l-

ascorbic acid, δ-tocopherol, rutin (Figure No. vi), 

amifostine, and dimethylsulphoxide proved 

themselves as potent radioprotectants in reducing 

chromosomal damage in cells caused by ionizing 

radiation (Dillard & German, 2000). Significant 

inhibition of DNA damage and the greatest degree of 

protective effect was observed in rosmarinic acid, 

carnosic acid, δ-tocopherol (vitamin E), and apigenin 

compared to irradiated controls (Dillard & German, 

2000). 

Arivalagan et al. (2015), conducted studies 

on carvacrol (Figure No. 2 - vii) to prove it as a 

potential radioprotective agent due to its antioxidant 

property. The lymphocytes collected from healthy 

individuals were pre-treated with DMSO or 

carvacrol. They exposed the lymphocytes from 
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control groups to the radiations and observed the 

reduction in the rate of cell survival and increase in 

DNA damage. The ameliorative effect on pre-treated 

lymphocytes with carvacrol showed decrease in DNA 

damage and lipid peroxidation. A significant decrease 

in apoptosis was observed with rise in the lethal dose 

of radiation compared to controls. Several naturally 

occurring plant phenolic glycosides such as sinapoyl-

E-glucoside (sEg), quercetin-3-O-rhamnoside-7-O-

glucoside (Figure No. 2 - viii), quercetin-3-O-

rhamnoside (q3Or) and luteolin-7-O- (2-apiosyl)-

glucoside (l7O2ag) were reported as promising 

radioprotective agents as well as antioxidants 

(Materska et al., 2015). They collected the 

lymphocytes from healthy human donors, treated 

them with the phenolic glycosides before irradiation 

with X-rays and proposed that q3Or exhibited a 

promising radioprotective effect with 50% reduction 

in DNA damage compared to controls on irradiation 

of X-rays. While, l7O2ag reported to possess 

significant superoxide radical scavenging capabilities 

thereby demonstrating its radioprotective potentiality. 

Cinkilic et al. (2013), evaluated in-vitro 

radioprotective potentiality of phenolic glycosides 

quinic acid and chlorogenic acid (Figure No. 2 - ix, 

x) on human lymphocytes. According to the study 

protocol, lymphocytes were irradiated with different 

doses of X-rays and treated with different 

concentrations of either quinic acid, chlorogenic acid, 

or a sham control. Data showed that quinic acid and 

chlorogenic acid prior to irradiation significantly 

decreased DNA damage as measured by the genetic 

damage index of lymphocytes. Based on genetic 

damage index, the magnitude of protection was 

calculated to be 5.99% – 53.57% for quinic acid and 

4.49% – 48.15% for chlorogenic acid. The potential 

effect of quinic acid and chlorogenic acid as 

radioprotective compounds of natural origin is 

comparable to other phenolic compounds such as 

curcumin, caffeic acid, hesperidin, vanillin, and 

resveratrol. The finding is in concord due to the 

presence of vicinal hydroxyl groups on an aromatic 

residue of both the phenolic glycosides and thus may 

be responsible for the anti-mutagenic, anti-

carcinogenic and antioxidant effects (Cinkilic et al., 

2013). Some flavonoids that have been investigated 

for their radioprotective uses include hesperidine 

(Figure No. 2 - xi), curcumin, sesamol, rutin 

(Yahyapour, 2018). The application of hesperidin in 

mice at a dose of 100 mg/kg body weight has proved 

its effectiveness by reducing the healing time of 

radiation-induced wounds by two days (Jagetia & 

Rao, 2018). Haddadi et al. (2018) also observed 

similar wound healing property from radiation-

induced skin damage by applying similar oral dose of 

hesperidin.  

Currently, bioactive compounds isolated 

from seaweeds especially green, red and brown algae 

are gaining more interest among numerous scientific 

groups to study their pharmaceutical and biomedical 

properties namely radioprotective (Yang et al., 2018; 

Moon et al., 2008), antioxidant (Manandhar et al., 

2019), anti-inflammatory (Hannan et al., 2020a; 

Souza et al., 2020), anti-fungal (Righini et al., 2019), 

anti-bacterial (Bhuyar et al., 2020), and 

neuroprotective activities (Zhou et al., 2019; Hannan 

et al., 2020b). A large proportion of phenolic 

compounds such as bromophenols (Figure No. 2 – 

xii), flavonoids, phenolics acids, phenolic terpenoids, 

and mycosporine-like amino acids are present in 

green and red seaweeds (Cotas et al., 2020) whereas, 

on other hand, the phlorotannins (Figure No. 2 – xiii) 

are the major polyphenolic phytochemicals found in 

the marine brown seaweeds (Manandhar et al., 2019). 

These phytochemicals are considered as secondary 

metabolites since they act as protective agents in 

response to different stimuli and as key players 

involved in defensive mechanisms against herbivory 

and UV radiation (Manandhar et al., 2019). The 

phytoconstituents as for example, colpol (Figure No. 

2 – xiv) isolated from red sea algae Colpomenia 

sinuosa exhibits cytotoxicity towards different cancer 

cell lines (Monla et al., 2020). The brown algae 

namely Ecklonia species and Ishige okamurae have 

been evaluated for their phlorotannin contents (Yang 

et al., 2018). Eckol (Figure No. 2 – xv), a precursor 

compound illustrating the dibenzo-1,4-dioxin class of 

phlorotannins, contains phloroglucinol components 

linked to each other in multiple fashions. Eckol and 

dieckol were also examined for their radioprotective 

activity in intestinal stem cells (reference). Moon et 

al. (2008) pre-treated gamma-irradiated mice (3.5 

days irradiation (8 Gy)) with phloroglucinol (crypts 

per circumference 43.73 ± 15.87) and eckol (crypts 

per circumference 32.08 ± 17.96) and observed a 

remarkable increase in the jejunal villi height (n = 6 

per group) when compared with the irradiated 

controls (crypts per circumference 8.6 ± 1.7). The 

researchers suggested the role of both phloroglucinol 

and eckol in improving the survival rate of the jejunal 

crypt in irradiated mice (Moon et al., 2008).  

Natural products encompass enormous 

bioactivities and are examined for their ability to 

provide health benefits. Nevertheless, various reports 
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on phytochemicals have proved their potential effects 

and roles against infectious and non-infectious 

diseases and disorders. Therefore, screening of plants 

and phytochemicals offers a major avenue towards 

new drug discovery and drug development. With this 

backdrop, attention over the past 20 years has shifted 

towards the evaluation of plant products as promising 

radioprotective drug candidates. Besides the above 

discussed radioprotective plants and natural products, 

there are many other plants available that possess 

radioprotective potentiality in mitigating a number of 

radiation triggered damages, not only in mammalian 

systems but also in various animal models. Hence, 

these plants provide an insight into being considered 

as natural radioprotectors in future days to come. 

Therefore, systematic isolation of phytochemicals or 

bioactive compounds requires greater attention in 

those plants showing commitment towards 

radioprotection and future candidature as an 

alternative to cancer radiation therapy. 

 

 

 

 

Cont. Figure No. 2 

Chemical structure of natural products (ix – xv) that possesses radioprotective properties 
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Limitations of orthodox cancer adiotherapy: An 

introduction to integrative oncology  

Cancer radiotherapy is a treatment that uses high 

energy waves to kill cancerous cells within a tumor 

and shrink them. Apart from killing cancer cells, the 

surrounding normal cells also get exposed to 

radiation from where their side effects originate. The 

intensity and time of the radiation and the area being 

exposed to the rays determine the degree of side 

effect. Usually cancer associated with head, neck, 

cervix, breast, prostrate, retina have been reported to 

get cured through this therapy (Arruebo et al., 2011). 

However, this therapy is very expensive. Side effects 

associated with radiation therapy include fatigue, 

redness of skin, as well as the chances of developing 

second cancer, which though very uncommon usually 

depends on the intensity of radiation and age of the 

patient. Other side effects include nausea, headache, 

vomiting, sleep disturbances, diarrhoea, and 

constipation (Metri et al., 2013). The limitations of 

radiation therapy also include its inability to kill all 

cancerous cells within a tumor and many other 

associated side effects which ultimately create panic 

among cancer patients disturbing their mental state 

further leading to depression and mental disorders.   

Therefore, we should aim for an integrated or 

combinatorial approach that can alleviate the side 

effects associated with cancer and can add days to the 

patient’s life improving their mental well-being. This 

idea has led to the introduction of an approach called 

‘Integrative Oncology’ that focusses on the 

combinatorial usage of both traditional CAM and 

conventional radiotherapy in order to ameliorate the 

mental and health status of cancer patients. Reports 

suggest that almost half of the cancer patients 

worldwide are using CAM for their cancer 

treatments, and the incidence of using CAM 

worldwide has increased from 25 percent in 1970 to 

around 49 percent after 2000 (Horneber et al., 2012). 

Very few literatures are available that highlights on 

the possible use of CAM in combination with 

conventional cancer radiotherapy to treat patients 

suffering from cancer and associated disorders (Deng 

& Cassileth 2014). According to the classification 

proposed by Rosenthal and Clower (2005), and 

Cramer et al. (2013), CAM in cancer care can be 

classified as (i) Alternative medical systems that 

includes Ayurveda, Unani, Siddha, Homeopathy (ii) 

Medicines providing energy that includes Reiki (iii) 

practices related to biological importance that 

includes naturopathy (iv) practices on body and 

manipulation that includes Ayurvedic massage (v) 

Medicine based on mind and body.  

 

Table No. 1 

List of plants exhibiting radioprotective efficacy and anticancer potentiality has been presented along with 

their respective family, radioprotective and anti-cancerous uses and recommended doses of plant extract. Gy 

– Gray, GSH – Glutathione, MDA – Malondialdehyde, SOD – Superoxide dismutase, GPT – Glutamic 

pyruvic transaminase, GOT – Glutamic oxaloacetic transaminase, EAC - Ehrlich ascites carcinoma. (* 

indicates – not reported or no information available) 
Serial 

No. 

Plants with 

radioprotective 

properties 

Family Radioprotective 

and/or anti-cancer 

uses 

Ionising 

radiation dose 

Plant extract 

dose 

Reference 

1 Aegle marmelos 

(L.) Corrêa 

Rutaceae Radioprotective 

activity of hydro-

alcohol extract of 

leaves in mouse 

models 

10 Gy of 

gamma 

radiations  

15 mg/kg body 

weight 

Jagetia et al. 

(2004) 

Radioprotective 

activity of hydro-

alcohol extract of 

fruits in mouse 

models 

10 Gy of 

gamma 

radiations 

20 mg/kg body 

weight  

2 Justicia adhatoda 

L. 

Acanthaceae Radioprotective 

activity with 

significant reduction 

in chromosomal 

aberrations along 

with minimal 

damage to 

8 Gy of gamma 

radiations 

800 mg/kg body 

weight 

Kumar et al. 

(2007) 
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architectural features 

in radiation induced 

testis of Swiss albino 

mice  

3 Allium cepa L. Amaryllidaceae Radioprotective 

activity evaluation 

along with 

monitoring of GSH, 

MDA, SOD, GPT, 

GOT, testosterone 

levels in both serum 

and tissues in Swiss 

Albino mouse 

models 

10 Gy of 

gamma 

radiations 

200 

mg/5mL/kg/day 

Ammar 

(2016) 

4 Andrographis 

paniculata 

(Burm.f.) Nees 

Acanthaceae Radioprotective and 

anti-neoplastic 

activity evaluation 

on transformed 

BALB/3T3 cell 

model with reduction 

in radiation induced 

DNA damaged cells 

* * Nantajit et 

al. (2017) 

5 Centella asiatica 

(L.) Urban 

Apiaceae Anti-tumor 

potentiality of 

acetone fraction of 

methanol extract 

with inhibition of 50 

percent of Dalton's 

lymphoma ascites 

* 22 mg/mL Babu et al. 

(1995) 

Anti-tumor 

potentiality of 

acetone fraction of 

methanol extract 

with inhibition EAC 

cancer cells 

* 17 mg/mL 

6 Curcuma longa L. Zingiberaceae Anticancer 

potentiality of 

turmeric during 

Phase I clinical trials 

against several 

cancer cell lines 

* 8000 mg/day Cheng et al. 

(2001) 

Radioprotective 

activity evaluation 

along with improved 

anti-oxidant status in 

rats along with 

decrease in radiation 

triggered escalation 

of inflammatory 

cytokines 

6.5 Gy of 

gamma 

radiations 

200 mg/kg body 

weight 

Nada et al. 

(2012) 

7 Ficus racemosa L. Moraceae Radioprotective 

activity evaluation 

by monitoring on 

comet parameters 

like tail length, 

percentage of DNA 

in tail of blood 

lymphocytes that 

6 Gy electron 

beam radiations 

400 mg/kg body 

weight 

Vinutha et 

al. (2015) 
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were initially found 

to increase after 

radiation exposure.    

8 Gingko biloba L. Gingkoaceae Radioprotective 

efficacy of plant 

extract in 

ameliorating the 

radioactive 99m- 

technetium sestamibi 

induced oxidative 

damage in organs of 

Wistar rats 

* * Khedr et al. 

(2018) 

9 Hippophae 

rhamnoides L. 

Elaeagnaceae Radioprotective 

potentiality in mice 

by around 80 percent  

10 Gy of 

gamma 

radiations 

25-35 mg/kg 

body weight 

Agrawala 

and Goel 

(2002) 

10 Mentha arvensis 

L. 

Lamiaceae Radioprotective 

potentiality of the 

chloroform extract in 

mouse models 

* 10 mg/kg body 

weight 

Baliga 

(2002) 

11 Ocimum 

tenuiflorum L. 

Lamiaceae Comparative study 

of radioprotective 

potentiality of 

flavonoid orientin 

and radioprotective 

chemical amifostine 

in mouse models  

2 Gy of gamma 

radiations 

50 mg/kg body 

weight 

Pattanayak et 

al. (2010) 

12 Phyllanthus 

emblica L. 

Phyllanthaceae Radioprotective 

potentiality of 

aqueous extract of 

fruit pulp of the plant 

in Swiss albino mice  

9 Gy of gamma 

radiations 

100 mg/kg body 

weight 

Singh et al. 

(2005)  

13 Syzygium cumini 

(L.) Skeels 

Myrtaceae Radioprotective 

potentiality of leaf 

extract with 

significant reduction 

in micronuclei 

formation when 

treated on radiation 

induced peripheral 

bool lymphocytes of 

human cells 

3 Gy of gamma 

radiations 

100 μg/ml Jagetia and 

Baliga 

(2002b)  

Radioprotective 

potentiality of hydro-

alcohol extract of 

seeds with reduction 

in radiation induced 

sickness and death in 

mice  

10 Gy of 

gamma 

radiations  

80 mg/kg body 

weight 

Jagetia et al. 

(2005b) 

14 Tinospora 

cordifolia 

(Thunb.) Miers.   

Menispermaceae Radioprotective 

potentiality with 

76.3 percent 

survivality chances 

in male mice along 

with protection 

against spleen 

colony forming 

units, micronuclei 

formation, 

2 Gy of gamma 

radiations  

200 mg/kg body 

weight 

Goel et al. 

(2005) 
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haematological 

parameters and cell 

cycle progression 

15 Vanilla planifolia 

Jacks. Ex 

Andrews 

Orchidaceae Radioprotective 

ability of the plant 

extract by supressing 

chromosomal 

abnormalities 

induced due to X-ray 

irradiation both in 

V79 cells and mice; 

protection against 

micronuclei 

formation in V79 

cells 

*  

(used X rays) 

* Keshava et 

al. (1998); 

Sasaki et al. 

(1990) 

 

Conclusion and Future Perspectives  

The presence of different phytochemicals has given 

plants their inherent ability to combat different kinds 

of human diseases thereby paving the way for an 

alternative to conventional treatments. Most of the 

plants discussed above have been found to possess 

abundant flavonoids and phenolics which make them 

radioprotective and potent anticancer agents. The 

medicinal plant Ocimum sanctum L. (family-

Lamiaceae), which is almost found in every 

household in India is an excellent example of a 

radioprotective plant that is currently at the 

preclinical trial stage (Jamshidi & Cohen, 2017). The 

flavonoid orientin isolated from this plant has been 

shown to possess radioprotective efficacy comparable 

to the radioprotective chemical amifostine. Besides 

these, the plants discussed in this review are mostly 

present around us and possesses both radioprotective 

and anticancer properties. Our mother Earth is a 

home to a large number of medicinal plants and 

special attention is required to investigate the 

radioprotective and anticancer potentiality of these 

plants, which we see every day, but are unaware of 

their strength towards curing deadly diseases. These 

can become alternatives to conventional cancer 

radiotherapy treatments all over the world, which 

might be accessible to even poorer sections of the 

society, suffering from cancer, who are still not 

capable of accessing modern cancer treatment due to 

its high cost. A combinatorial approach of CAM 

along with conventional cancer treatment play an 

important role in palliative management of cancer 

that has given rise to a concept of Integrative 

Oncology which mostly relies on ethnic medicines. 

More focus is required for conducting research 

activities along with courses, workshops and 

conferences for conventional physicians regarding 

CAM and conventional medicines. The motto of 

Integrative Oncology is not just to make cancer 

patients exist in the world but to make them live with 

a positive mental attitude towards combating such a 

deadly disease.  
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