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INTRODUCTION: The therapeutic use of herbs is as 
old as human civilization and has evolved along with 
it. Local practitioners have used indigenous plants and 
herbs for centuries all over the world to treat a variety 
of ailments and these have exhibited clear pharmaco-
logical activities. Historically, herbal drugs were used 
as tinctures, poultices, powders and teas followed by 
formulations, and lastly as pure compounds. Across 
the cultures, knowledge about use of medicinal plants 
exists in the form of local folklore available with fam-
ilies, tribes and cultures, handed down from genera-
tion to generation. Medicinal plants or their extracts 
have been used by humans since time immemorial for 
different ailments and have provided valuable drugs 
such as analgesics (morphine), antitussives (codeine), 
antihypertensives (reserpine), cardiotonics (digoxin), 
antineoplastics (vinblastine and taxol) and 
antimalarials (quinine and artemisinin). Medicinal 
plant drug discovery continues to provide new and 
important leads against various pharmacological tar-
gets including cancer, malaria, cardiovascular diseases 
and neurological disorders (Ramawat et al., 2009). 
Plants have proven to be a novel source for bioactive 
natural products. They have evolved and adapted over 
millions of years to withstand bacteria, insects, fungi 
and weather to produce unique, structurally diverse 
secondary metabolites. Their ethnopharmacological 

properties have been used as a primary source of med-
icines for early drug discovery (McRae et al., 2007; 
Fellows and Scofield, 1995). According to the World 
Health Organization (WHO), 80% of people still rely 
on plant-based traditional medicines for primary 
health care (Farnsworth et al., 1985) and 80% of the 
plant derived drugs were related to their original 
ethnopharmacological purpose (Fabricant and Farns-
worth, 2001). Natural products have been used since 
ancient times and in folklore for the treatment of 
many diseases and illnesses (Dias et al., 2012). They 
have been the source of most of the active ingredients 
of medicines. This is widely accepted to be true when 
applied to drug discovery in ‘olden times’ before the 
advent of high-throughput screening and the post-
genomic era (Sneader, 1996).  

In spite of the recent domination of the synthetic 
chemistry as a method to discover and produce drugs, 
the potential of bioactive plants or their extracts to 
provide new and novel products for disease treatment 
and prevention is still enormous (Raskin et al., 2002). 
The persistence of killer diseases like diabetes and 
arthritis, coupled with the harmful side effects of syn-
thetic drugs, prompted a shift in interest from 
allopathy to natural/alternative systems of medicine. 
Compared with chemical synthesis, plant derived 
natural products represent an attractive source of bio-
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logically active agents since they are natural and 
available at affordable prices (Ghosh et al., 2008). 
Also plants derived agents may have different mecha-
nisms than conventional drugs, and could be of clini-
cal importance in health care improvement (Eloff, 
1998). 

Many natural products and synthetically modified 
natural product derivatives have been successfully 
developed for clinical use to treat human diseases in 
almost all therapeutic areas (Newman and Cragg, 
2007). In 1805, morphine became the first pharmaco-
logically active compound to be isolated in pure form 
from a plant, although its structure was not elucidated 
until 1923. The 19th century marked the isolation of 
numerous alkaloids from plants used as drugs, name-
ly, atropine (Atropa belladonna), caffeine (Coffea 
arabica), cocaine (Erythroxylum coca), ephedrine 
(Ephedra species), morphine and codeine (Papaver 
somniferum), pilocarpine (Pilocarpus jaborandi), 
physostigmine (Physostigma venenosum), quinine 
(Cinchona cordifolia), salicin (Salix species), 
theobromine (Theobroma cacao), theophylline (Ca-
mellia sinensis), and (+)-tubocurarine 
(Chondodendron tomentosum). Following these dis-
coveries, bioactive secondary metabolites from plants 
were later utilized more widely as medicines, both in 
their original and modified forms (Salim et al., 2008). 
Medicinal plants are rich in secondary plant products, 
and it is because of these compounds that these are 
termed ‘medicinal’ or ‘officinal’ plants. These second-
ary metabolites exert a profound physiological effect 
on mammalian systems; thus they are known as the 
active principle of plants. With the discovery of the 
physiological effect of a particular plant, efforts are 
being made to know the exact chemical nature of the-
se drugs (called active principle) and, subsequently, to 
obtain these compounds by chemical synthesis 
(Ramawat, 2007)). At present there are 125 clinically 
useful drugs of known constitution which have been 
isolated from about 100 species of higher plants. It has 
been estimated that about 5000 plant species have 
been studied in detail as possible sources of new drugs 
(Tantry, 2009). Since less than 10% of the world’s 
biodiversity has been evaluated for potential biologi-
cal activity, many more useful natural lead compounds 
await discovery with the challenge being how to ac-
cess this natural chemical diversity (Cragg and New-
man, 2005). 
 
TRADITIONAL HEALTHCARE PRACTICES: 
Since prehistoric times, the treatment and cure of dis-

eases has been one of the primary concerns of man-
kind (Tantry, 2009). The traditional medicine is in-
creasingly solicited through the tradipractitioners and 
herbalists in the treatment of diseases. Traditional 
preparation comprises medicinal plants, minerals and 
organic matters etc. Herbal drug constitutes only those 
traditional medicines that primarily use medicinal 
plant preparations for therapy (Samy and 
Gopalakrishnakone, 2007). Phytomedicines are a ma-
jor component of traditional system of healing in de-
veloping countries, which have been an integral part 
of their history and culture (Arif et al., 2009). Plants 
have formed the basis of sophisticated traditional 
medicine practices that have been used for thousands 
of years by people in China, India, and many other 
countries. Traditional medicine is the sum total of the 
knowledge, skills and practices based on the theories, 
beliefs and experiences indigenous to different cul-
tures used in the maintenance of health, prevention of 
diseases and improvement of physical and mental 
illness. The use of traditional medicine is widespread 
and it is based on centuries-old practices based on 
beliefs and local traditions before the development 
and spread of modern scientific medicine. Before the 
realization that pharmacologically active compounds 
present in medicinal plants are responsible for their 
efficacy, the “doctrine of signatures” was often used to 
identify plants for treating diseases. For example, 
goldenrod with a yellow hue was used to cure jaun-
dice, red-colored herbs were used to treat blood dis-
eases, liverworts were used for liver diseases, pile-
worts for hemorrhoids, and toothworts for toothache 
(Sneader, 2005).  

Traditional medicinal practices have formed the basis 
of most of the early medicines followed by subsequent 
clinical, pharmacological and chemical studies (But-
ler, 2004). Probably the most famous and well known 
example to date would be the synthesis of the anti-
inflammatory agent, ‘acetylsalicyclic acid’ (aspirin) 
derived from the natural product and ‘salicin’ isolated 
from the bark of the willow tree Salix alba L. Investi-
gation of Papaver somniferum L. (opium poppy) re-
sulted in the isolation of several alkaloids including 
‘morphine’, a commercially important drug, first re-
ported in 1803. It was in the 1870s that crude mor-
phine derived from the plant P. somniferum, was 
boiled in acetic anhydride to yield diacetylmorphine 
(heroin) and found to be readily converted to codeine 
(painkiller). Historically, it is documented that the 
Sumerians and Ancient Greeks used poppy extracts 
medicinally, whilst the Arabs described opium to be 
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addictive. Digitalis purpurea L. (foxglove) had been 
traced back to Europe in the 10th century but it was 
not until the 1700s that the active constituent 
‘digitoxin’, a cardiotonic glycoside was found to en-
hance cardiac conduction, thereby improving the 
strength of cardiac contractibility. ‘Digitoxin’ and its 
analogues have long been used in the management of 
congestive heart failure and have possible long term 
detrimental effects and are being replaced by other 
medicines in the treatment of “heart deficiency” (Der 
Marderosian and Beutler, 2002). The anti-malarial 
drug ‘quinine’ isolated from the bark of Cinchona 
succirubra Pav. ex Klotsch, had been used for centu-
ries for the treatment of malaria, fever, indigestion, 
mouth and throat diseases and cancer. Formal use of 
the bark to treat malaria was established in the mid 
1800s when the British began the worldwide cultiva-
tion of the plant. ‘Pilocarpine’ found in Pilocarpus 
jaborandi (Rutaceae) is an L-histidine-derived alka-
loid, which has been used as a clinical drug in the 
treatment of chronic open-angle glaucoma and acute 
angle-closure glaucoma for over 100 years. In 1994, 
an oral formulation of pilocarpine was approved by 
the FDA to treat dry mouth (xerostomia) which is a 
side effect of radiation therapy for head and neck can-
cers and also used to stimulate sweat glands to meas-
ure the concentrations of sodium and chloride 
(Aniszewski, 2007). 

Medicinal plants are considered a repository of nu-
merous types of bioactive compounds possessing var-
ied therapeutic properties. The therapeutic potential of 
plants has been well explored over a very long time 
period (Raina et al., 2014). Knowledge of the medici-
nal plants used in the drugs of traditional systems of 
medicine (TSM) has been of great significance, espe-
cially as a lead for the discovery of new single-
molecule medicines for modern system of medicine. 
To determine the chemical nature of such compounds, 
isolation of a substance in pure form using various 
separation techniques, chemical properties and spec-
tral characteristics are a prerequisite for establishing 
its correct structure. Thus, medicinal plants are used in 
crude or purified form in the preparation of drugs in 
different systems. In countries like India, China and 
others with well-founded traditional systems of medi-
cine, plant-based formulations occupy an important 
place in health management (Ramawat et al., 2009). 
Ethnobotanical and traditional usage of medicinal 
plants serves as a source of information for the isola-
tion of active compounds, e.g. as direct therapeutic 
agents (D-tubocurarine from Chondrodendron 

tomentosum), as the starting drug for semisynthesis 
(diosgenin from Dioscorea floribunda), the model 
drug for new synthetic drugs (cocaine from 
Erythroxylum coca), for the synthesis of local anaes-
thetics and, lastly, as taxonomic markers for identifi-
cation (Balunas & Kinghorn, 2005; Gurib-Fakim, 
2006 and Wagle et al., 2007). Thus the ancient wis-
dom has been the basis of modern medicine and will 
remain as one important source of future medicine and 
therapeutics. 
 
NATURAL PRODUCTS DERIVED FROM ME-
DICINAL PLANTS: Historically, the majority of 
new drugs have been generated from natural products 
(secondary metabolites) and from compounds derived 
from natural products (Lahlou, 2007). Natural prod-
ucts have long been a thriving source for the discov-
ery of new drugs due to their chemical diversity and 
ability to act on various biological targets (Bhutani 
and Gohil, 2010). Most natural products are com-
pounds derived from primary metabolites such as 
amino acids, carbohydrates and fatty acids and are 
generally categorized as secondary metabolites. The 
biosynthesis and breakdown of proteins, fats, nucleic 
acids and carbohydrates, which are essential to all 
living organisms, is known as primary metabolism 
with the compounds involved in the pathways known 
as “primary metabolites”. Secondary metabolites are 
considered products of primary metabolism and are 
generally not involved in metabolic activity viz. alka-
loids, phenolics, essential oils and terpenes, sterols, 
flavonoids, lignins, tannins, etc. (Ramawat et al., 
2009). The mechanism by which an organism biosyn-
thesizes compounds called ‛secondary metabolites’ 
(natural products) is often found to be unique to an 
organism or is an expression of the individuality of a 
species and is referred to as “secondary metabolism” 
(Maplestone et al., 1992). Secondary metabolites are 
produced either as a result of the organism adapting to 
its surrounding environment or are produced to act as 
a possible defense mechanism against predators to 
assist in the survival of the organism (Colegate, S.M.; 
Molyneux, 2008). The biosynthesis of secondary me-
tabolites is derived from the fundamental processes of 
photosynthesis, glycolysis and the Krebs cycle to af-
ford biosynthetic intermediates which, ultimately, 
results in the formation of secondary metabolites also 
known as natural products. The most important build-
ing blocks employed in the biosynthesis of secondary 
metabolites are those derived from the intermediates: 
Acetyl coenzyme A (acetyl-CoA), shikimic acid, 
mevalonic acid and 1-deoxyxylulose-5-phosphate. 
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They are involved in countless biosynthetic pathways, 
involving numerous different mechanisms and reac-
tions (e.g., alkylation, decarboxylation, aldol, Claisen 
and Schiff base formation (Dewick, 2002). The major-
ity of secondary metabolites are synthesized via two 
principal biosynthetic pathways: (1) shikimic acid 
pathway producing a pool of aromatic amino acids, 
which in turn are converted into diverse compounds 
such as phenolics (lignins, tannins, quinones) and 
alkaloids (Mustafa and Verpoorte, 2007), and (2) ace-
tyl-CoA mevalonic acid pathway, leading to a vast 
array of terpenoids (Eisenreich et al., 2004).  

Herbivory, pathogens and competition are the driving 
forces that induce plant species to develop chemical 
defense compounds. These plant origin compounds 
are good models for elucidation of their functional 
roles in medication and treatment of different afflic-
tions (Wood-Sheldon et al., 1997). For example, the 
lignin in the roots of Anthriscus sylvestris showed an 
insecticidal activity (Kozawa et al., 1982). Poisonous 
plants exposed to frequent grazing by animals are 
commonly rich in alkaloids which have many biologi-
cal activities including anticancer potential (Kintzios, 
2006). However, the growth regulatory properties of 
some plant metabolites allow them to act as chemo-
therapeutical agents. Flavonoids from Scutellaria 
baicalensis act on cyclin-dependent kinases to inhibit 
cancer cell proliferation (Dai & Grant, 2003; Chang et 
al., 2004). 

Natural products continue to provide unique structural 
diversity in comparison to standard combinatorial 
chemistry, which presents opportunities for discover-
ing mainly novel low molecular weight lead com-
pounds (Dias et al., 2012). One key feature of natural 
products is their enormous structural and chemical 
diversity. In fact, about 40% of the chemical scaffolds 
found in natural products are absent in today’s medic-
inal chemistry, and therefore complementary to syn-
thetically produced molecules. Most possibly this is 
one of the reasons for their historical success in drug 
discovery, with 45% of today’s best selling drugs orig-
inating from natural products or their derivatives 
(Lahlou, 2013). A number of medicinal plants have 
been subjected to detailed chemical investigations for 
isolation of pure bioactive molecules which have been 
pharmacologically evaluated. This has led to the dis-
covery of new drugs along with new applications (Ta-
ble 1). These bioactive molecules are used as thera-
peutic agents, starting materials and new reagents for 
molecular biology research (Balunas, 2005; Lam, 
2007; Mishra, 2008 and Phillipson, 2007). 

The drug discovery process from plants is a laborious 
and time consuming process. The classical examples 
of drug discovery like morphine, quinine, digoxin, etc 
which replaced the extracts of their respective plants 
were mostly responsible for harbouring the idea that a 
single active ingredient must have been responsible 
for the bioactivity (Bhutani and Gohil, 2010). Once 
the medicinal plant is chosen for a single drug mole-
cule based on a literature survey and known phyto-
chemical relationships, the next step is its collection 
and botanical identification. The plant material is sub-
jected to drying at ambient temperature in a shady 
place or in an oven with a controlled airflow and tem-
perature. The dried or stabilised plant material should 
then be powdered to give a suitable mesh size and 
subjected to a suitable extraction process as per stand-
ard operating procedures. For bioactive studies, three 
extracts (alcohol, alcohol:water, 1:1 and water) are 
prepared and subjected to a preliminary screening 
programme. The extracts are subjected to standard 
chromatographic techniques of fractionation and iso-
lation of bioactive molecules (Tantry, 2009).  
‘Arteether’, introduced in 2000, as Artemotil is de-
rived from ‘Artemisinin’ (introduced in 1987 as 
Artemisin) which was first isolated from the plant 
Artemisia annua and are both approved antimalarial 
drugs (Newman and Cragg, 2007). ‘Grandisine A’ and 
‘Grandisine B’ are two indole alkaloids which were 
isolated from the leaves of the Australian rainforest 
tree, Elaeocarpus grandis. ‘Grandisine A’ contains a 
unique tetracyclic skeleton, while ‘Grandisine B’ pos-
sesses an unusual combination of isoquinuclidinone 
and indolizidine ring systems. Both ‘Grandisine A’ 
and ‘Grandisine B’ exhibit binding affinity for the 
human δ-opioid receptor and are potential leads for 
analgesic agents (Carroll et al., 2005). ‘Galantamine 
hydrobromide’ is an Amaryllidaceae alkaloid obtained 
from the plant Galanthus nivalis and has been used 
traditionally in Turkey and Bulgaria for neurological 
conditions and is used for the treatment of Alz-
heimer’s disease (Howes et al., 2003; Heinrich and 
Teoh, 2004). 

‘Apomorphine’ is a derivative of ‘Morphine’ isolated 
from the poppy (P. somniferum) and is a short-acting 
dopamine D1 and D2 receptor agonist, as well as a 
potent dopamine agonist, used to treat Parkinson’s 
disease (Deleu et al., 2004). ‘Tubocaurarine’ isolated 
from the climbing plant, Chondrodendron tomentosum 
(Menispermaceae) is one of the active constituents 
used as a muscle relaxant in surgical operations, re-
ducing the need for deep anesthesia (Dewick, 2002). 



[Therapeutic Potential of Medicinal Plants: A Review]  

 
                                                                   J. Biol. Chem. Chron. 2015, 1(1), 46-54                                                            50

 
  

Thirteen distinct groups of plant-derived natural prod-
ucts with antitumor properties were documented 
(Kintzios, 2006). Among them, alkaloids (Facchini, 
2001), phenylpropanoids (Dixon & Paiva, 1995) and 
terpenoids (Trapp & Croteau, 2001) are well known 
for their antitumor potentials. 

It is estimated that 60 % of anti-tumour and anti-
infectious drugs already on the market or undergoing 
clinical trials are of natural origin (Hamburger and 
Hostettmann, 1991). The most widely used breast 
cancer drug ‘Paclitaxel’ (Taxol®) is isolated from the 
bark of Taxus brevifolia (Pacific Yew). The bark from 
about three mature 100 year old trees is required to 
provide 1 gram of Taxol® given that a course of 
treatment may need 2 grams of the drug. Taxol® is 
present in limited quantities from natural sources, its 
synthesis (though challenging and expensive) has 
been achieved (Nicolaou et al., 1994). Baccatin III 
present in much higher quantities and readily availa-
ble from the needles of T. brevifolia and associated 
derivatives is an example of a structural analogue that 
can be efficiently transformed into Taxol® (Dewick, 
2002). Other examples of antitumor compounds cur-
rently in clinical trials include ‘Ingenol 3-O-angelate’ 
a derivative of the Polyhydroxy diterpenoid ingenol 
isolated from the sap of Euphorbia peplus (known as 
“petty spurge” or “radium weed”) which is a potential 
chemotherapeutic agent for skin cancer (Kedei et al., 
2004; Ogbourne et al., 2004). ‘PG490-88’ (14-
succinyl triptolide sodium salt), a semisynthetic ana-
logue of triptolide is a diterpene-diepoxide isolated 
from Tripterygium wilfordii which is used for auto-
immune and inflammatory diseases in the People’s 
Republic of China (Kiviharju et al., 2002; Fidler et al., 
2003). ‘Combretastatin A-4 phosphate’ a stilbene de-
rivative from the South African Bush Willow, 

Combretum caffrum acts as an anti-angiogenic agent 
causing vascular shutdowns in tumors (Newman and 
Cragg, 2005; Holwell et al., 2002). 

Despite the advantages and the past successes, many 
large pharmaceutical companies decreased the use of 
natural products in drug discovery screening in last 
few decades. This has been because of the perceived 
disadvantages of natural products (difficulties in ac-
cess and supply, complexities of natural product 
chemistry and inherent slowness of working with 
natural products, and concerns about intellectual 
property rights), and the hopes associated with the use 
of collections of compounds prepared by combinatori-
al chemistry methods (Harvey, 2008). The process in 
natural product drug discovery usually required sever-
al separation circles and structure elucidation and was 
thus time consuming. However, Drug discovery from 
natural products has reclaimed the attention of the 
Pharma industry and is on the verge of a comeback 
due to new technological inputs that promise better 
returns on investment. In addition to their chemical 
structure diversity and their biodiversity, the devel-
opment of new technologies has revolutionized the 
screening of natural products in discovering new 
drugs. Applying these technologies compensates for 
the inherent limitations of natural products and offers 
a unique opportunity to re-establish natural products 
as a major source for drug discovery. An integrative 
approach by combining the various discovery tools 
and the new discipline of integrative biology will 
surely provide the key for success in natural product 
drug discovery and development. Natural products 
can be predicted to remain an essential component in 
the search and development for new, safe and eco-
nomical medicaments (Lahlou, 2013). 

Table 1: Important Bioactive Molecules from Medicinal Plants and Their Biological Activity. 
Drug Plant Biological Activity 

Achyranthine Achyranthes aspera Diuretic 
Aegelin, Marmelosin Aegle marmalos Bowel diseases 

Ajmalicine Rauwolfia canesocence Hypotensive 
Allicin Allium sativum Hypolipidemic 
Aloin Aloe vera Demulcent, Skin diseases 

Andrographolide Andrographis paniculata Hepatoprotective 
Arboreol Gmelina arborea Tonic, Stomachic 

Artemisinin Artemisia annua Antimalarial 
Asiaticoside Centella asiatica Memory enhancer 
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Asparanin A, Asparanin B, 
Sarasapogenin Asparagus adscendens Fertility enhancer 

Atropine Solanaceae spp. Anticholinergic 
Bacoside Bacopa monneri Memory enhancer 
Berberine Berberis lycium Antiemetic 

Boeravinones Boerrhavia diffusa Hepatoprotective 
Boswellic acid Boswellia seratta Antiinflammatory 

Caffeine Camellia sinensis CNS stimulant 
Camphor Cinnamomum camphora Aromatic 

Camptothecin Camptotheca acuminata Anticancer 
Capsiacin Capsicum annum Counter irritant 
Cocaine Erythroxylum coca Analgesic 
Codeine Papaver somniferum Anaesthetic 

Colchicine Colchicum luteum Antiinflammatory 
Conessine Holarrhena antidysentrica Antiamoebic 
Curcumin Curcuma longa Antioxidant 
Curcumin Curcuma longa Antioxidant 

Diosogenin Dioscorea deltoidea Base for steroids 
Embelin Embelia ribes Anthelmintic 
Emetine Cephaelis ipecacuanha Antiamoebic 

Ephedrine Ephedrae herba Hypertensive 
Ergotamine Claviceps purpurea Hemorrhage 

Etoposide/Tenopside Podophyllum hexandrum Anticancer 
Forskolin Coleus forskolin Cardiotonic 

Galanthamine Leucojum aestivum Anticholinesterase 
Glycyrrhizin Glycyrrhiza glabra Antiviral 

Gossypol Gossypium herbaceum Contraceptive 
Guggulsterones/Gugallipid Commiphora wightti Hypocholeromic 

Hydroxy citric acid Garcinia cambogia Antiobesity agent 

Hyoscine /Hyoscyamine Hyoscyamus niger / H. 
muticus Parasympatholetic 

Hypericin Hypericum perforatum Anti-HIV 
Ipecac Cephaelis angustifolia Emetic 

Liquiritigenin, Isoliquiritigenin Pterocarpus marsupium Anti-diabetic 
Lycopene Lycopersicon esculentum Antioxidant 

Methoxsalen Ammi majus/Heracleum 
candicans Leucoderma 

Monoterpenes, Sesquiterpenes Ocimum sanctum Respiratory diseases, 
Immunomodulatory 

Morphine/Papaverine Papaver somniferum Sedative 
Polyphenolics, Tannins Phyllanthus emblica Antioxidant 
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Protodioscin Tribulus terrestris Diuretic, Anabolic, Aphro-
disiac 

Psoralen Psoralea corylifolia Antileucoderma 
Quinine/Quinidine Cinchona officinalis Antimalarial 

Reserpine Rauwolfia serpentina Hypotensive 
Sennoside Cassia angustifolia Laxative 
Shatavarin Asparagus racemosus Galactogogue, Tonic 
Silymarin Silybium marianum Hepatoprotective 
Strychnine Strychnose nux-vomica Central stimulant 

Taxol Taxus wallichiana Anticancer 
Tinosporic acid, Cordifolioside Tinospora cordifolia Immunomodulatory 

Trigonellin Trigonella foenum-graecum Anti-diabetic 
Tubocurarine Chondodendron tomentosum Muscle relaxant 
Tylophorine Tylophora indica Bronchodilator 

Vasacine Adhatoda vasica Vasodilatory 
Vinblastine/ Vincristine Cathranthus roseus Anticancer 

Valepotriates Valeraina wallachi Sedative 
Withanolides Withania somnifera Immunomodulatory 

Source: Tantry, 2009; Bhutani and Gohil, 2010

CONCLUDING REMARKS: Medicinal plants have 
been a source of wide variety of biologically active 
compounds for many centuries and used extensively 
as crude material or as pure compounds for treating 
various disease conditions. Plant-based Natural prod-
ucts have been recognized for many years as a source 
of therapeutic agents. These have played a vital role in 
the discovery of new chemical entities for drug dis-
covery. There is a growing upsurge in demand for 
herbal and other traditional remedies for curing vari-
ous ailments among different communities throughout 
the world. Detailed screening of medicinal plants is 
required for the discovery and development of novel 
bioactive agents that would help in reducing human 
sufferings.  
 
REFERENCES: 
1. Aniszewski, T. (2007) Alkaloids—Secrets of Life. 

In Alkaloid Chemistry, Biological Significance, 
Applications and Ecological Role; Elsevier Sci-
ence: Amsterdam, The Netherlands; p. 334. 

2. Arif, T., Bhosale, J. D., Kumar, N., Mandal, T. K., 
Bendre, R.S., Lavekar, G.S. and Dabur, R. (2009) 
Natural products – antifungal agents derived from 
plants. Journal of Asian Natural Products Re-
search 11 (7): 621–638. 

3. Balunas, M. J. and Kinghorn, A. (2005) Drug 

discovery from medicinal plants. Life Sciences 
78(5): 31-41. 

4. Bhutani, K. K. and Gohil, V. M. (2010) Natural 
Products Drug Discovery Research in India: Sta-
tus and Appraisal. Indian Journal of Experimental 
Biology 48: 199-207. 

5. Butler, M. S. (2004) The role of natural product in 
chemistry in drug discovery. J. Nat. Prod. 67: 
2141–2153.  

6. Carroll, A. R., Arumugan, G., Quinn, R. J., 
Redburn, J., Guymer, G. and Grimshaw, P. (2005) 
Grandisine A and B, novel indolizidine alkaloids 
with -opioid receptor binding affinity from the 
leaves of the human australian rainforest tree 
Elaeocarpus grandis. J. Org. Chem. 70: 1889–
1892. 

7. Chang, K., Kung, M., Chow, N., and Su, S. (2004) 
Genistein arrests hepatoma cells at G2/M phase: 
involvement of ATM activation and upregulation 
of p21waf/cip1 and wee1. Biochemical Pharma-
cology 67: 717-726. 

8. Colegate, S. M. and Molyneux, R. J. (2008) Bio-
active Natural Products: Detection, Isolation and  
Structure Determination; CRC Press: Boca Raton, 
FL, USA, pp. 421–437. 

9. Cragg, G. M. and Newman, D. J. (2005) Biodi-
versity: A continuing source of novel drug leads. 
Pure Appl. Chem. 77: 7–24. 



[Therapeutic Potential of Medicinal Plants: A Review]  

 
                                                                   J. Biol. Chem. Chron. 2015, 1(1), 46-54                                                            53

 
  

10. Dai, Y. and Grant, S. (2003) Cyclin-dependent 
kinase inhibitors. Current Opinion in Pharmacol-
ogy 3: 362-370. 

11. Der Marderosian, A. and Beutler, J. A. (2002) The 
Review of Natural Products, 2nd ed.; Facts and 
Comparisons; Seattle, WA, USA, pp. 13–43. 

12. Deleu, D., Hanssens, Y. and Northway, M. G. 
(2004) Subcutaneous apomorphine: An evidence-
based review of its use in Parkinson's disease. 
Drugs Aging 21: 687–709. 

13. Dewick, P. M. (2002) Medicinal Natural Prod-
ucts: A Biosynthentic Approach, 2nd ed.; John 
Wiley and Son: West Sussex, UK, pp. 520. 

14. Dias, D. A., Urban, S. and Roessner, U. (2012) A 
Historical Overview of Natural Products in Drug 
Discovery. Metabolites 2:303-336. 

15. Dixon, R. and Paiva, N. (1995) Stress-induced 
phenylpropanoid metabolism. Plant Cell 7: 1085-
1097. 

16. Eisenreich, W., Bacher, A., Arigoni, D. and 
Rohdich, F. (2004) Cell Mol Life Sci 61:1401. 

17. Eloff, J. (1998) Which extractant should be used 
for the screening and isolation of antimicrobial 
components from plants? Journal of 
Ethnopharmacology 60: 1–8. 

18. Facchini, P. (2001) Alkaloids biosythesis in 
plants: biochemistry, cell biology, molecular regu-
lation, and metabolic engineering application. An-
nual Review of Plant Physiology and Plant Mo-
lecular Biology 52: 29-66. 

19. Farnsworth, N. R., Akerele, R. O., Bingel, A. S., 
Soejarto, D.D. and Guo, Z. (1985) Medicinal 
Plants in Therapy. Bull. WHO 63: 965–981. 

20. Fabricant, D. S. and Farnsworth, N. R. (2001) The 
value of plants used in traditional medicine for 
drug discovery. Environ. Health Perspect. 109: 
69–75. 

21. Fellows, L. and Scofield, A. (1995) Chemical 
diversity in plants. In Intellectual Property Rights 
and Biodiversity Conservation—An Interdiscipli-
nary Analysis of the Values of Medicinal Plants; 
University Press: Cambridge, UK. 

22. Fidler, J. M., Li, K. and Chung, C. (2003) PG490-
88, a derivative of triptolide, casues tumor regres-
sion and sensitizes tumors to chemotherapy. Mol. 
Cancer. Ther. 2: 855–862. 

23. Ghosh, A., Das, B., Roy, A., Mandal, B. and 
Chandra, G. (2008) Antibacterial activity of some 
medicinal plant extracts. Journal of Natural Med-
icines 62: 259–262. 

24. Gurib-Fakim, A. (2006) J. Mol. Asp. Med. 27(1): 
1. 

25. Hamburger, M., Hostettmann, K. (1991) Bioactiv-
ity in plants: the link between phytochemistry and 
medicine. Phytochemistry 30(12): 3864-74. 

26. Harvey, A. L. 2008) Natural products in drug dis-
covery. Drug Discovery Today 13: 894-901. 

27. Heinrich, M., Teoh, H. L. (2004) Galanthamine 
from snowdrop-the development of a modern 
drug against Alzheimer's disease from local Cau-
casian knowledge. J. Ethnopharmacol. 92: 147–
162. 

28. Holwell, S. E., Cooper, P. A., Grosios, J.W., 
Lippert, J. W., III, Pettit, G. R., Snyder, S.D., 
Bibby, M.C. 2002) Combretastatin A-1 phosphate, 
a novel tubulin-binding agent with in-vivo anti-
vascular effects in experimental tumors. Anti-
cancer Res. 22: 707–712. 

29. Howes, M. J. R., Perry, N. S. L., Houghton, P. J. 
(2003) Plants with traditional uses and activitities, 
relevant to the management of Alzheimer's dis-
ease and other cognitive disorders. Phytother. Res. 
17: 1–18. 

30. Kedei, N., Lundberg, D. J., Toth, A., Welburn, P., 
Garfield, S. H., Blumberg, P.M. (2004) Character-
ization of the interaction of ingenol 3-angelate 
with protein kinase C. Cancer Res. 64: 3243–
3255. 

31. Kintzios, E. (2006) Terrestrial plant-derived anti-
cancer agents and plant species used in anticancer 
research. Critical Reviews in Plant Science 25: 
79–113. 

32. Kiviharju, T. M., Lecane, P. S., Sellers, R. G., 
Peehl, D. M. (2002) Antiproliferative and 
proapoptic of triptolide (PG490), a natural product 
entering clinical trials, on primary cultures of hu-
man prostatic epithelial cells. Clin. Cancer. Res. 8: 
2666–2674. 

33. Kozawa, M., Baba, K., and Matsuyama, Y. 
(1982)Components of the root of Anthriscus 
sylvestris Hoffm.2. insecticidal activity. Chemical 
and Pharmaceutical Bulletin 30: 2885-2888. 

34. Lahlou, M. (2007) Screening of Natural Products 
for Drug Discovery. Expert Opinion on Drug Dis-
covery 2(5): 697-705. 

35. Lahlou, M. (2013) The Success of Natural Prod-
ucts in Drug Discovery. Pharmacology & Phar-
macy 4: 17-31. 

36. Lam, K. S. (2007) New aspects of natural prod-
ucts in drug discovery. Trends in Microbiology  
 
15(6): 279-89. 

37. Maplestone, R. A., Stone, M. J., Williams, D. H.  



[Therapeutic Potential of Medicinal Plants: A Review]  

 
                                                                   J. Biol. Chem. Chron. 2015, 1(1), 46-54                                                            54

 
  

(1992) The evolutionary role of secondary metab-
olites-A review. Gene 115: 151–157. 

38. McRae, J., Yang, Q., Crawford, R. Palombo, W. 
(2007) Review of the methods used for isolating 
pharmaceutical lead compounds from traditional 
medicinal plants. Environmentalist 27: 165–174. 

39. Mishra, K. P., Ganju, L., Sairam, M., Banerjee, 
P.K., Sawhney, R.C. (2008) A review of high 
throughput technology for the screening of natural 
products. Biomedicine and Pharmacotherapy 
62(2): 94-8. 

40. Mustafa, N. R. and Verpoorte, R. (2007) 
Phytochem Rev 6:243. 

41. Newman, D. J. and Cragg, G. M. (2005) In Drug 
Discovery, Therapeutics, and Preventive Medi-
cine; Zhang, L., Fleming, A., Demain, A. L., Eds.; 
Humana Press: Totowa, NJ, USA,; p. 74. 

42. Newman, D. J. and Cragg, G. M. (2007) Natural 
products as sources of new drugs over the last 25 
years. J. Nat. Prod. 70: 461–477. 

43. Nicolaou, K. C., Yang, Z., Liu, J. J., Ueno, H., 
Nantermet, P. G., Guy, R. K., Claiborne, C.F., Re-
naud, J., Couladouros, E. A., Paulvannan, K., 
Sorensen, E.J. (1994) Total synthesis of taxol. Na-
ture 367: 630–634. 

44. Ogbourne, S. M., Suhrbier, A., Jones, B. (2004) 
Antitumour activity of ingenol 3-angelate: Plasma 
membrane and mitochondrial disruption and ne-
crotic cell death. Cancer Res. 64: 2833–2839. 

45. Phillipson, J. D. (2007) Phytochemistry and 
pharmacognosy. Phytochemistry 68(22-24): 2960-
72. 

46. Raina, H., Soni, G., Jauhari, N., Sharma, N., 
Bharadvaja, N. (2014) Phytochemical importance 
of medicinal plants as potential sources of anti-
cancer agents. Turkish Journal of Botany 38: 
1027-1035. 

47. Ramawat, K. G. (2007) Secondary metabolites in 
nature. In: Ramawat K.G., Merillon J.M. (eds) 
Biotechnology: Secondary Metabolites. Science 
Publishers, Enfield, CT, p 21 

48. Ramawat, K.G ., Dass, S. and Mathur, M. (2009) 
The Chemical Diversity of Bioactive Molecules 
and Therapeutic Potential of Medicinal Plants. In: 
Ramawat, K.G. (ed.) Herbal Drugs: 
Ethnomedicine to Modern Medicine. Springer-
Verlag Berlin Heidelberg. 

49. Raskin, I., Ribnicky, D., Komarnytsky, S., Ilic, N., 
Poulev, A., Borisjuk, N., Brinker, A., Moreno, A., 
Ripoll, C., Yakoby, N., Cornwell, T., Pastor, I. and 
Fridlender, B. (2002) Plants and human health in 
the twenty-first century. Trends In Biotechnology 

20 (12): 522-531. 
50. Salim, A. A., Chin, Y. W. and Kinghorn, A. D. 

(2008) Drug Discovery from Plants. In: Ramawat, 
G., Merillon, J. M. (eds) Bioactive Molecules and 
Medicinal Plants. Springer, Berlin Heidelberg 
New York 

51. Samy, R. P., Gopalakrishnakone, P.( 2007) Cur-
rent status of herbal and their future perspectives. 
Nature Precedings: 1-13. 

52. Sneader, W. (1996) Drug Prototypes and Their 
Exploitation. Wiley, UK.  

53. Sneader, W. (2005) Drug Discovery: a History, 
Wiley, Chichester, UK. 

54. Tantry, M. A. (2009) Plant natural products and 
drugs: a comprehensive study. Asian Journal of 
Traditional Medicines 4 (6): 241-249. 

55. Trapp, S. and Corteau, R. (2001) Defensive resin 
biosynthesis in conifers. Annual Review of Plant 
Physiology and Plant Molecular Biology 52: 689-
724. 

56. Wagle, A., Kelkar, G. D. and Heble, M. R. (2007) 
Production of steroids and saponins. In: Ramawat, 
K.G., Merillon, J.M. (eds) Biotechnology: Sec-
ondary Metabolites: Plants and Microbes, 2nd edn. 
Science Publishers, Enfield, CT, p 209. 

57. Wood-Sheldon, J., Balick, M. and Laird, S. (1997) 
Medicinal Plants: Can Utilization and Conserva-
tion Coexist?. The New York Botanical Garden, 
USA. 


