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Plants have always been an exemplary source of drugs. Many of the currently available drugs have been derived 
directly or indirectly from herbal sources. Herbal medicines have proved to be highly effective, economical and safe 
alternative tools for treatment of various human diseases. The medicinal plants are known to contain several 
phytochemicals such as carotenoids, terpenoids, alkaloids, flavonoids, polyphenols, tannins, saponins, enzymes, 
proteins, minerals and vitamins etc. These phytochemicals possess antidiabetic, antioxidant, antimicrobial, anti-
inflammatory and anticancer activities. Their traditional applications provide valuable clues for selection of plant 
products for development of drugs based on their active chemical ingredients. Several workers are currently involved 
in studying the medicinal properties of plants by isolating their active compounds by bioassay-guided fractionation 
from the species that showed high biological activity during screening. This paper presents a recent account of 
therapeutic potentials of certain phytochemicals isolated from five Indian medicinal plants such as Azadirachta indica, 
Aloe vera, Aegle marmelos, Tinospora cordifolia  and  Momordica charantia, which are reported to be highly effective against 
different diseases. All the parts of these plants have been reported to contain antidiabetic, antioxidant, antimicrobial, 
anticancer and anti-inflammatory principles. In addition, brief accounts of some other plants showing antioxidative 
and antidiabetic properties are also included. This article further emphasizes the need to conduct acute toxicity 
studies with the herbal ingredients so as to address safety issues prior to their administration in the subjects.

Introduction

Certain Traditional Indian Plants and Their Therapeutic 
Applications: A Review

India harbors the richest plant-based medical traditions in the 
world. According to an estimate, there are around 25,000 
effective plant-based formulations used as folk medicine in 
curing many ailments and diseases. Many of such medicinal 
plants are known to rural communities in India and they 
frequently use varied herbal preparations as alternative 
medicines. 

In ancient India, about 75% of the population was dependent 
on the traditional system of medicine known as Ayurveda. 
Currently, the traditional medicines are being used by about 
60% of the world's population. In 2002, Chopra and Doiphode 
reported that ayurveda is the most ancient health care system 
and is practiced in India as well as in other countries [1]. 
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Ayurvedic practitioners have identified a number of medicinal 
preparations and surgical procedures for curing various ailments 
and diseases. Even in this era of modern medicines, many drugs 
have come to the market from plant sources used by the 
indigenous communities [2].

The widespread use of herbal ingredients and healthcare 
preparations, as those described in ancient texts such as the 
Vedas and the Bible, and obtained from commonly used 
traditional herbs and medicinal plants, have traced the 
occurrence of natural products with medicinal properties. Plant 
spices and herbs provide means to enhance cuisine to gustatory 
perfection, while at the same time these condiments contain 
bioactive principles that help to prevent serious ailments such as 
hypertension and infection. 

The World Health Organization (WHO) estimates that about 
80% of the world’s population relies mainly on herbal medicine 
for primary healthcare [3-4]. The use of traditional medicine and 
medicinal plants in most developing countries, as a normative 
basis for the maintenance of good health, has been widely 
observed [5].
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Out of a plethora of Indian medicinal plants, we have selected 
only five most important Indian medicinal plants such as 
Azadirachta indica, Aloe vera, Aegle marmelos, Tinospora cordifolia  
and  Momordica charantia, which are commonly grown in many 
areas of India. The plants are known to contain certain 
chemical ingredients which are used for the treatment of 
number of diseases. Recently, the interest in medicinal plants 
has tremendously increased due to failure of modern medicines 
to provide effective treatment without any toxicity and side 
effects. Besides that, herbal drugs are cost effective too. With the 
onset of scientific research in natural products it is becoming 
clearer that medicinal plants have a potential in today’s synthetic 
era. With the progress of new technologies, new avenues have 
been opened in purifying active components from the plants 
and establishing their chemical structures or even to synthesize 
and modify them chemically. So the ancient knowledge coupled 
with the modern scientific principles can come into the 
forefront and provide us with powerful remedies to several 
diseases.

Some Common Indian Medicinal Plants With phytochemical 
activities  

1. Azadirachta indica 
The Azadirachta indica is popularly known as Indian Neem or 
Indian lilac. It is an evergreen fast-growing tree belongs to family 
Meliaceae, cultivated in various parts of the Indian subcontinent 
and the dry forest areas of South and Southeast Asia including 
Pakistan, Sri Lanka, Thailand and Malaysia. They are also 
cultivated in most other countries of the world [6]. Neem tree 
has been extensively used in unani, ayurveda and homoeopathic 
systems of medicine. 

The biological and pharmacological activities attributed to 
solvent extracts and products like oil from different parts of A. 
indica are as diverse as hepatoprotective [7], anti-inflammatory, 
antinociceptive and antipyretic [8], antidiabetic [9], antioxidant 
[10], anticancer [11], sperm mitochondrial [12], antimalarial [13] 
and immunomodulating agents [14]. Although a large number 
of compounds have been isolated from various parts of neem, a 
few of them have been used as traditional Ayurvedic medicine 
with phytochemical constituents as shown in Table 1.

The investigation of the chemical products isolated from neem 
tree was extensively undertaken in the middle of the twentieth 
century. Since the first report released by Siddiqui [15] on the 
isolation of the nimbin, the first bitter compound isolated from 
neem seed oil, more than 135 compounds have been isolated so 
far from different parts of this plant and characterized with 
respect to their biological activities reported as anti-
inflammatory [16], antipyretic [17], Hypoglycaemic [18], 
antigastric ulcer [19], antifungal [20] and spermicidal [21]. 

Certian specific phytochemicals isolated from Neem contain 
immense therapeutic potential. For example Nimbolide isolated 
from Neem seed oil is anti-bacterial [22] and anti-malarial [13], 
gedumin isolated from Neem seed is antifungal [23] and anti-
malarial [13], Azadirachtin isolated from Neem seed is anti-

Table 1: Some bioactive compounds from Neem:

malarial [25], Catechin isolated from Neem bark is 
immunomodulatory [26] and certain polysaccharides isolated 
from Neem bark are anti-tumor [27] in nature (Table 1). The 
aqueous leaf extract when orally fed, produces hypoglycaemia in 
normal rats. It also decreases blood glucose level in 
experimentally-induced diabetic rats [28]. The chloroform 
extract of stem bark is effective against carrageenin-induced paw 
oedema in rat and ear inflammation in the mouse [29]. 
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Inflammatory stomatitis in children is cured by the bark extract 
[30]. Neem oil shows toxicity to fish like tilapia and carp, with 
an LC50 of 1124.6 and 302.7 ppm, respectively. Neem seed oil 
showed acute toxicity in rats and rabbits with LD50 of 14 ml/kg 
body weight and 24 ml/kg body weight, respectively; the 
possible target organs for toxic effects being the CNS and the 
lungs [31]. Anofi et al. [32] have reported the toxicity profile of 
ethanolic stem bark extract of A. indica in male Wistar rats. 
Their results showed that the doses such as 50, 100, 200 and 
300 mg/kg body weight might not be completely safe as an oral 
remedy and should be taken with caution, if absolutely needed. 

Mahdi group have reported significant increase in lipid peroxide 
levels in streptozotocin induced diabetic rats with respect to 
normal controls, which significantly decreased due to treatment 
with herbal preparations of A. indica [33]. The isolated 
compounds from A. indica, have shown impressive efficacy 
against a wide variety of human cancer cell lines, and also in 
animal models for human cancers that include colon, stomach, 
Ehrlich’s carcinoma, lung, liver, skin, oral, prostrate, and breast 
cancers [34]. Chemical investigation of leaves of A. indica 
resulted in the isolation of quercetin and β-sitosterol [35]. 
Quercetin is a bioflavonoid with an antioxidant potential 
comparable to that of vitamin E [36]. β- sitosterol is a plant 
sterol having anti-inflammatory and immunomodulatory 
activities as reported by Bonic [37]. Yanpallewar group have 
estimated its hepatoprotective role. The fresh juice of leaves of 
A. indica (200 mg/kg b.w.) inhibited paracetamol (2 g/kg b.w.)-
induced lipid peroxidation and prevented depletion of 
sulfhydryl groups in liver cells [38].

2.  Aloe vera 
In India, it is commonly known as Ghee Kunwar in Hindi and 
Aloe vera in English; also known as the Medicinal Aloe 
belonging to family Liliaceae. Type 2 Diabetes Mellitus is one of 
the primary threats to human health due to its increasing 

Table 2: Medicinal properties of different extract of Aloe vera 

prevalence, chronic course and disabling complications. A. vera 
is widely distributed plant in tropical regions of the world. Many 
cosmetic and medicinal products are made from the 
mucilaginous tissues located in the centre of the A. vera, called 
as Aloe vera gel. Yongchaiyudha et al. [39] have estimated the 
potential use of A. vera as an anti-diabetic agent. Rajasekaran 
group have studied the oral administration of aqueous leaf 
extract of A. vera gel at a dose of 300 mg/kg body weight per day 
to STZ-induced diabetic rats for a period of 21 days. The results 

indicated a significant reduction in the levels of fasting blood 
glucose, hepatic transaminases (AST and ALT), plasma and 
tissue (liver) cholesterol, triglycerides, free fatty acids and 
phospholipids and a significant improvement in plasma insulin 
[40].  Plant derived natural products such as flavonoids, steroids 
and terpenoids etc. isolated from A. vera and other plants have 
received considerable attention in recent years due to their 
diverse pharmacological properties including antioxidant and 
anticancer activities [41-42]. According to the American Cancer 
Society, deaths arising from cancer constitute 2-3% of the 
annual deaths recorded worldwide [43]. The antitumor activity 
of 50% ethanol extract (100 mg/kg) of A. vera was evaluated 
against Ehrlich ascites carcinoma (EAC) tumor in mice by 
Naveena et al. [44]. The ethanolic extract of A. vera leaf skin was 
fractionated by liquid-liquid partition using hexane, ethyl 
acetate, chloroform-ethanol and butanol. The chloroform-
ethanol fraction showed the highest total phenolics (40.500 ± 
0.041 μg gallic acid equivalents/g of extract), the highest free 
radical scavenging activity and the greatest reducing power, 
followed by ethyl acetate, butanol and hexane extracts. However, 
the hexane fraction showed the highest antioxidant capacity 
(471.300 ± 0.013 μM Fe(II)/g) and the highest antioxidant 
activity coefficient (AAC) as determined by the β-carotene 
bleaching method [45].

Josias and Hamman, investigated that the two fractions from 
aloes that are claimed to have anti-cancer effect include 
glycoproteins (lectins) and polysaccharides. The anti-tumour 
activity of polysaccharides isolated from A. vera, also showed 
chemo-preventative and anti-genotoxic effects against benzo [α] 
pyrene. The anticancer effect of aloe polysaccharides is via 
stimulation of the host immune response [46].

Numerous studies also reported on medicinal properties derived 
from different extracts of A. vera have already been discussed in 
different reports. The pharmacological elements of A. vera 
species are studied extensively via in vivo and in vitro studies 
[47-55]. The varied medicinal properties of A. vera are 
summarized in Table 2.

3. Aegle marmelos
Aegle marmelos is commonly known as bael. It is a medium-sized, 
armed, deciduous tree belonging to the family Rutaceae. It is 
indigenous to India and is abundantly found in the Himalayan 
region, West Bengal, Central and South India. A large number 
of compounds have been isolated from various parts of the bael 
tree and a few of them have been studied for their biological 
activities [56-67] as presented in Table 3.

A higher concentration of blood triglyceride and cholesterol 
level leads to atherosclerosis by arterial damage and lead to 
ischemic heart diseases and myocardial infarction and cerebro 
vascular accidents. Although modern drugs are effective in 
preventing cardiovascular disorders but they exert some side 

effects in the body. Rajadurai and Prine have reported that bael 
leaf extract at 100 mg/kg body weight and 200 mg/kg body 
weight doses for 35 days caused significant improvement on the 
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activities of marker enzymes, decrement of lipid peroxides, 
plasma lipids and lipoproteins in isoproterenol treated rats 
suggesting its hyperlipidaemic effect [68]. Vinodhini et al [69] 
have shown that antioxidant parameters like reduced 

Table 3: Some bioactive compounds from Bael

glutathione, glutathione peroxidase, glutathione reductase, 
superoxide dismutase (SOD) displayed dose related increase in 
their levels and decrease in lipid peroxidation due to the 
treatment with bael leaf extract. Kamalakkannan and Prince 
have also reported that the bael fruit extract at a dose of 250 
mg/kg body weight is more effective than the standard drug, 
glibenclamide (300 µg/kg body weight) [70]. 

The hydroalcoholic bael leaves extract at 400 mg/kg body weight 
has shown the greatest antitumor effect. This extract also 
possesses antiproliferative activity on MCF7 and MDA-MB-231 

breast cancer cell lines [59]. Costa-Lotufo et al. [71] reported 
that bael leaves extract also exhibited cytotoxicity against tumor 
cell lines in brine shrimp lethality assay and methyl thiazolyl 
tetrazolium (MTT) based assay. Different organic extracts of the 
bael leaves possess highly significant acute and subacute anti-
inflammatory, analgesic and antipyretic activities [72].

Different leaves, roots and fruits extracts of bael have been 
reported by Joshi and Magar  to be active against many bacterial 
strains [73]. The essential oil obtained from the leaves exhibited 
antimicrobial activity against Aeromonas sp., E. coli, Pseudomonas 
salanacearum and Xanthomonas vesicatoria [74]. Pitre and 
Srivastava have shown that the ethanolic root extract has 
antimicrobial activity against Vibrio cholerae, Salmonella 
typhimurium, Klebsiella pneumoniae, E. coli, Pseudomonas 
aeruginosa, Bacillus subtilis and Staphylococcus aureus [75]. 
According to Duke  the antibacterial activity of leaf extract may 
be due to the presence of Cuminaldehyde and Eugenol because 
these compounds have already been demonstrated to contain 
activities against various pathological bacterial strains [63].
\
4. Tinospora cordifolia
Tinospora cordifolia (T. cordifolia) is one of the most useful 
ayurvedic medicinal herbs belonging to family menispermaceae. 
It is called Guduchi in Sanskrit and Amrita or Giloya in Hindi. 
In the today’s world of modern medicine, it is called as magical 
herb due to its property of curing a number of diseases [76]. 

Table 4: Active principle isolated from different parts of 
Tinospora cordifolia    
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It contains various chemical constituents such as alkaloids, 
glycosides, steroids, lactones which are active with different 
biological activities such as antidiabetic [77], antioxidant [78], 
immunomodulatory [79], hepatoprotective [80], anticancer [81] 
and antimicrobial [82]. T. cordifolia contains about 11.2% 
protein and rich in calcium and phosphorus [83-84]. Different 
chemical constituents isolated from T. cordifolia [85-95] have 
been presented in Table 4. 

Agrawal et al. [77] have reported T. cordifolia in treatment of 
retinopathy in STZ-induced diabetic rats due to its anti-
hyperglycemic, angiogenic, anti-inflammatory and antioxidant 
effects. The diabetic rats treated for 24 weeks with T. cordifolia 
extract (250mg/kg body weight), were evaluated for lenticular 
and fundus changes. T. cordifolia significantly reduced blood 
glucose and glycated hemoglobin in treated rats. It prevented 
cataract development in treated group. Angiogenic markers such 
as VEGF and PKC increased in diabetic retina, which reduced 
significantly by treatment with T. cordifolia. The levels of anti-
inflammatory parameters such as TNF-α and IL-1β were 
elevated in diabetic group unlike that in treated group. T. 
cordifolia also provided defense against depletion of antioxidant 
indices such as glutathione and catalase.

Oral administration of the aqueous root extract of T. cordifolia 
for 6 weeks results in a significant reduction in the level of 
glucose in blood and urine into alloxan induced diabetic rats. 
The plant extract also prevented a decrease in body weight [96]. 
The same extract of T. cordifolia has been reported by Stanely 
group in aloxan diabetic animal model to cause a significant 
reduction of blood glucose and brain lipids. Aqueous root 
extract of T. cordifolia caused increase in body weight, total 
haemoglobin, hepatic hexokinase, reduction in activities of its 
hepatic glucose-6-phosphatase, serum acid phosphatase, alkaline 
phosphatase and lactate dehydrogenase in diabetic animals. 
Thus, aqueous root extract of T. cordifolia has hypoglycaemic and 
hypolipidemic properties [97].

Effect of aqueous root extract of T. cordifolia on modulation of 
hepatic function is also reported by Bishayi et al [80] with the 
dose of 100 mg/kg body weight for 15 days in CCl4 intoxicated 
rats, which caused a significant reduction in serum levels of 

SGPT, SGOT, ALKP and bilirubins. Mehrotra et al [98] have 
reported that the hepatoprotective action in goats treated with 
effect of T. cordifolia. It caused significant clinical and hemato-
biochemical improvements in CCl4 induced hepatopathy. The 
aqueous root extract of T. cordifolia also exhibited in vitro 
inactivating property against Hepatitis B and E surface antigen 
up to 48-72 hrs [98].  

Prince et al [99] have shown that alcoholic root extract of T. 
cordifolia administered at a dose of 100 mg/kg body weight to 
diabetic rats orally for six weeks normalized the antioxidant 
status for liver and kidney. Also the same extract was found to 
be more potent than glibenclamide.  Premanath and 
Lakshmidevi have studied the anti-oxidant effects of leaves of T. 
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cordifolia. Dried and powdered leaves of T. cordifolia were 
extracted with hexane, chloroform, methanol, ethanol and 
water. Total phenolic and flavonoid contents of different solvent 
extracts were determined into the different solvent extracts 
[100]. Ethanol extract had the highest phenol and flavonoid 
contents by 5.1±0.25 mg/g and 0.52±0.02 mg/g, respectively. 
Antioxidant assays have been carried out by using different in 
vitro models such as total reducing power, total antioxidant 
activity, lipid peroxidation inhibitory activity, DPPH radical 
scavenging activity and superoxide radical scavenging activity. 
Ethanol extract showed the highest total antioxidant activity of 
41.4±0.45 μM Fe(II)/g. The EC50 values of ethanol extract for 
lipid peroxidation inhibitory activity and DPPH radical 
scavenging activity was found to be 0.1 and 0.5 mg/ml, 
respectively. 

These results suggest that the active antioxidant compounds are 
better extracted in ethanol and there is a direct correlation 
between the total polyphenols extracted and its anti-oxidant 
activity. Ethnol root extract of T. cordifolia at the doe of 100 mg/
kg body weight exhibited significant anti-stress activity compared 
with diazepam at the dose of 2.5 mg/kg body weight [101]. The 
alcoholic stem extract of T. cordifolia have been studied by Patel 
et al. [102] on the contractile response due to various agonists 
(such as histamine, 5-HT, bradykinin, prostaglandin E1 and F2α, 
cholinomimetics and KCl) on smooth muscles of rat  in the 
dose of 100 to 600 µg/mg.

The in vitro sensitivity of bacteria that is causative against 
coetaneous diseases, diarrhea and respiratory tract infection 
against the plant (T. cordifolia) extract as a primary antimicrobial 
agent has been shown. The concentration of 0.1 g/ml methanol 
extract of T. cordifolia showed that the zone of inhibition reflects 
the trend such as  E. coli has maximum zone of inhibition (14.4 
mm) followed by S. aureus (12.0 mm)  and S. albus (minimum 
zone of inhibition) using disc diffusion method [82]. Verma et 
al. [81] have reported that a single application of T. cordifolia 
extract at a dose of 200, 400 and 600 mg/kg dry weight, 24 hrs 
prior the i.p. administration of cyclophosphamide (at the 50 
mg/kg), significantly prevented the micronucleus formation in 
bone marrow of mice, in a dose dependent manner. In 
melanoma assay, C57 Bl mice when received 50% methanolic 
extract of T. cordifolia at a dose 750 mg/kg body weight for 30 
days showed increase in life span with 18.91% and tumor size 
was significantly reduced as compared to control. T. cordifolia 
extract acted as anticarcinogenic and antimutagenic agents. 

5. Momordica charantia
Momordica charantia Linn. (M. Charantia) belonging to the family 
of cucurbitaceae, commonly known as bitter melon and in 
Hindi  known as Karela, is a useful medicinal plant for human 
health and vegetable in number of countries. The plant is a 
liana with flowers and yellow fruits that present red seeds when 
are ripe. Extracts of M. charantia plant, fruit pulp, seeds and 
leaves have been reported to have wide medicinal values in the 
traditional medicinal system; most often as an antidiabetic 
[103], antioxidant [104], antibacterial [105], anticancer [106], 
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antiobesity and anti-HIV agents [107].

Chemical constituents of bitter melon have been investigated 
and several classes of secondary metabolites as flavonoids, 
alkaloids and tannins have been found in it. Cucurbitane-type 
triterpenoids have been isolated from M. charantia fruits, seeds 
and whole plants [108]. Charantin, an anti-diabetic compound, 
is a typical cucurbitane-type triterpenoid in M. charantia and is a 
potential and promising substance for the treatment of diabetes. 
Charantin is a typical cucurbitane-type triterpenoid in M. 
charantia and is a potential substance with antidiabetic 
properties [109]. Patel et al [110] have developed a HPTLC 
method for quantitative estimation of charantin in small, big, 
dried fruits used in formulations and different marketed 
antidiabetic polyherbal formulations (PHF) [110].

Charantin, a mixture of sitosterol and stigmastadienol 
glucosides was isolated from karela with about 0.01% yield [111]. 
A decrease in blood glucose concentration was found when 
charantin was administered to fasted normal rabbits orally or 
intravenously. Charantin administered to normal rabbits 
intravenously or orally produced a gradual but significant fall in 
blood sugar. 

In human subjects, karela seeds were found to lower blood 
glucose level in STZ induced diabetic Rabbits [112-113]. The 
seeds also reversed low muscle and liver glycogen levels and 
elevated serum cholesterol, fatty acids and triglycerides induced 
by STZ. Extract of karela seed in polar solvents (methanol, 50% 
aqueous ethanol, normal saline) showed a significant 
hypoglycaemic effect in fasted albino rats [114]. The methanol 
and saline extracts were also able to reduce adrenaline-induced 
hyperglycaemia. In both cases, the methanol extract was the 
most potent. 

Protein fractions obtained from the fruit and seed of M. 
charantia have the ability to inhibit cell growth, guanylate cyelase 
activity and ribosomal activity [115]. It demonstrated inhibitory 
effects of whole plant extracts on seedling root growth, division 
of fertilized sea urchin eggs, rat foetal growth and the growth of 
Hep2 cells in culture.  They also reported a single case study of a 

leukemia patient in whom regular intake of the extract led to a 
fall in white blood cell count, and an increase in blood 
haemoglobin.

The growth of herpes simplex virus I [116] and human 
immunodeficiency virus I  [117-118] is inhibited by M. charantia 
extracts. Increased T-cell count and a normalization of the 
CD4/CD8 ratio seemed to occur in three HIV positive patients 
when given with the regular doses of M. charantia juice by Zhang 
[119]. The juice was administered as a retained enema i.e. 
rectally.  This may explain its apparent effectiveness since the 
active anti-viral components of M. charantia are believed to be 
the proteins such as α and β-momorcharin and which would be 
expected to undergo hydrolysis by pancreatic enzymes if 
administered by the oral route. Oral administration of M. 
charantia fruit extract (1.75 g/day for 60 days) to male dogs 

resulted in testicular lesions and mass atrophy of spermatogenic 
elements [120]. Serum enzyme was normal implying that an 
infertility state was induced without altering general metabolic 
activity in the animal. Continuous single or twice daily oral 
administration of M. charantia to 6 rabbits caused their death 
within a few hours of receiving this dose [121]. 

Some toxicological studies have observed that if the data 
obtained in some animal models is extrapolated to humans, the 
relevance of the dose and route of administration must be 
considered. A dose of 6-10 ml/kg body weight in animal model 
would represent a dose of 400 ml-1000 ml/ kg body weight for 
an adult human. Principal toxic properties of karela juice noted 
in animals are anti-fertility effects and hepatoxicity with death 
occurring on chronic oral treatment with doses of the order of 6 
ml/kg body weight. Similar effects have not been reported in 
humans despite widespread use of the fruit juice both as a 
medicinal plant and as a vegetable.

The effect of hexane fruit extract of M. charantia on CCl4 

induced rats was found to up-regulate different antioxidant and 
detoxifying enzymes in liver of rats challenged with CCl4 as 
compared to control [104]. Therefore, the hexane extract of M. 
charantia fruits has protective function against CCl4 toxicity in 
rat liver when administered in vivo at a dose of 200 mg /kg/day 
i.p, for 4 consecutive days prior to CCl4 intoxication because 
CCl4 is a known hepatotoxic compound or as an agent for 
generation of reactive free radicals. The in vivo antitumor activity 
of the crude extract from the M. charantia was determined by 
Jilka et al. [106]. The extract inhibited tumor formation in 
CBA/H mice which had been given i.p. injections of 1.0 x 105 
CBA/DI tumor cells (77% of the untreated mice with tumors 
versus 33% of the treated mice with tumors after 6 weeks). 

The extract also inhibited tumor formation in DBA/2 mice 
which had been given i.p. injections of either 1 x 105 P388 
tumor cells (0% of untreated mice survived after 30 days versus 
40% survival of the treated mice). M. charantia contains three 
anti-HIV proteins: alpha- and beta momorcharin, and MAP-30, 
and charantin. These proteins known as alpha- and beta-
momorcharin present in the seeds, fruits, and leaves have been 
reported to inhibit the progression of HIV-1. 

Momordica Anti-HIV Protein (MAP-30) is a chemical analog of 
alpha momocharin and beta momocharin. MAP-30 is a basic 
protein of about 30 kDa molecular weight. It exhibits dose-
dependent inhibition of cell-free HIV-1 infection and 
replication [122].

Antioxidants and their dietary sources: Tilak et al. [123] have 
estimated some polyphenolic compounds as antioxidants with 
their dietary sources. Their properties are summarized in Table 
5. 

In addition, the plant extracts of Cynodon dactylon have shown 
presence of plenty amount of antioxidants [124] and it has the 
potential to protect the STZ induced hepatic injury in rats [125]. 
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Conclusion
Medicinal herbs as potential source of therapeutics aids has 
attained a significant role in health system all over the world for 
both humans and animals not only in curing different diseases 
but also as potential material for maintaining proper health. 
Determining the biological properties of plants used in 
traditional medicine is helpful to the rural communities and 
informal settlements. Several authors are currently studying the 
medicinal properties of plants by isolating their active 

Table 5. Ayurvedic formulations containing ingredients from medicinal plants containing 
antioxidant activities

compounds by bioassay-guided 
fractionation from the species that 
showed high biological activity 
during screening.  A. indica, A. 
vera, A marmelos, T. cordifolia, and 
M. charantia are used in the 
several ayurvedic systems of the 
medicine for the treatment of 
various ailments. All the parts of 
these plants have been reported as 
a n t i d i a b e t i c , a n t i ox i d a n t , 
antimicrobial, anticancer and anti-
inflammatory principles. It is not 
that these herbal ingredients are 
always safe and nontoxic in 
nature. Therefore clear acute 
toxicity studies are required prior 
to their administration. Different 
biological studies conducted on 
these important medicinal plants 
revealed that they might act as 
excellent drugs which could be 
exploited as good remedy for 
animals as well as human beings.  
There fore , these sc ient i f i c 
investigations have relevance 
towards design and development 
of many novel, cost effective and 
potential chemotherapeutics 
against various diseases.
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