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ABSTRACT 

Oxidative stress is the cause of a number of disorders such as cancer, diabetes and heart problems. Abnormally high levels of 
reactive oxygen species and the simultaneous decline of antioxidant defense mechanisms lead to the cell and tissue damage. 
Current pharmacological regimens do not completely normalize cancer cells. Research has increased all over the world and a large 
body of evidence has collected to show immense potential of medicinal plants used in various traditional systems. The medicinal 
value of these plants is related in their phytochemical components which produce definite physiological actions on human body. 
Hence the present research was conducted to evaluate the compound with antioxidant, antiproliferative & cytotoxic properties. The 
plant leaves were prepared in methanol solvent using standard procedures. The antioxidant, antiproliferative activity and 
cytotoxicity evaluations were done by the recommended procedures with some modifications. In the DPPH radical scavenging test 
the IC50 values ranged from 7.21 to 91.79 µg/mL. Protective effects of the absolute methanol extract may be attributed due to the 
significantly high content of phenolics and flavonoids. The cytotoxicity assay resulted that the methanolic plant extract has minimum 
cytotoxicity when tested on brine shrimp. The present analysis will help in establishing its role as a safe chemotherapeutic drug of 
natural origin however further compound isolation is necessary to confirm the activities of individual compound.  
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INTRODUCTION 

lants used in traditional medicine are revalued for 
their therapeutic principles in several laboratories 
all over the world. Experimental results are 

suggestive that free radicals and reactive oxygen species 
are linked with the causation and deteriorating effects of 
diseases. Reactive oxygen species (ROS) are formed 
constantly in living organisms as metabolic byproducts or 
as a result of many different environmental influences. 
Oxidative DNA damage may be formed through a direct 
insult on nucleotides in the helix or through the 
incorporation of damaged nucleoside triphosphate during 
replication, which leads to the faulty translation of 
genetic code, a critical event in carcinogenic 
transformation.1,2 

Despite all the advances in medical sciences, cancer, a 
disease as old as humankind, is globally a major health 
problem. Recent reports from the International Agency 
for Cancer Research indicate that in 2008, approximately 
12.7 million new cancer cases and 7.6 million cancer 
deaths occurred and of these, 56% of all new cancer cases 
and 63% of cancer deaths were in the less developed 
regions of the world.3 Projections are that by 2020, the 
incidence of cancer will increase three-fold and that there 
will be a disproportionate rise in cancer cases and deaths 
from the developing countries that have limited resources 
to tackle the problem.4 

Conventionally, when localized, cancer may be treated 
with either surgery (if operable), or with ionizing radiation 
(when inoperable), or by combining both these 
modalities. However, in the advanced stage, and more 

importantly, when metastasis is observed, the use of 
cytotoxic chemotherapeutic agents is obligatory.5 
Unfortunately, the use of chemotherapy and ionizing 
radiation is associated with deleterious side effects as 
their cytotoxic effects are unbiased, and in association 
with neoplastic cells it can also affect normal tissues.5,6 In 
addition, the treatment of cancer and its complications is 
very expensive, and to patients in developing countries, 
where general health care in itself is beyond the reach of 
most people, the cost is exorbitant and unaffordable.7 

In the light of these observations, in recent years the 
popularity of complementary medicine has increased. 
Over 50% of all modern clinical drugs are natural product 
origin and they play an important role in drug 
development programs of the pharmaceutical industry.8 

Emblica officinalis Gaertn (Phyllanthus emblica, Linn 
Family Euphorbiaceae) is a medicinal plant described in 
Ayurveda, which is the oldest medicinal system in the 
world and the World Health Organization has approved 
its efficacy.9 Experimental studies conducted with fruit 
extracts indicated that they have significant protective 
effect against a number of disorders.10 

The present study was aimed to investigate the E. 
officinalis methanolic leaves extract antioxidant, 
antiproliferative & cytotoxic activities.  

MATERIALS AND METHODS 

Fresh leaves of Emblica officinalis L. for this study were 
collected from the local area and were authenticated by 
the institute’s botanist. The collected leaves (20g) were 
dried at room temperature in the shade and away from 
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direct sunlight for 5d and were kept in hot air oven for 2 
days. 

Preparation of crude extract 

After drying, the leaves were coarsely powdered and 
extracted by dissolving with methanol for 7 d. The 
sediments were filtered and the filtrates were dried at 
40°C in a water bath. The solvent was completely 
removed by filtering with Whatmann filter paper and 
obtained dried crude extract was used for experiment. 
The supernatant of extract was subjected to various 
phytochemical tests to determine the activity of 
constituents present in the crude extracts.11-14 

Antioxidant Activity 

Free radical scavenging activity of the methanol extract of 
E. officinalis leaves, based on the scavenging activity of 
the stable free radical 1,1-diphenyl-2-picrylhydrazyl 
(DPPH) was determined by the method of Braca et al.15 
Crude extract (0.1 mL) was added to 3 mL of a 0.004% 
methanol solution of DPPH. Absorbance at 517 nm was 
determined after 30 min and the percentage inhibition 
activity was calculated by using the equation:  

% scavenging activity = [(A0-A1)/A0] X 100 

where A0 is the absorbance of the control and A1 is the 
absorbance of the extract. Lower the absorbance, higher 
is the free radical scavenging activity. The curves were 
prepared and the IC50 value was calculated using linear 
regression analysis. Ascorbic acid 10 mg/ml was taken as 
standard solution. 

Cytotoxicity screening 

The brine shrimp lethality bioassay was used to 
determine the cytotoxic compounds using simple 
zoological organism Artemia salina as a convenient 
monitor for the screening. The eggs of the brine shrimp 
were hatched in artificial seawater (3.8% NaCl solution) 
for 48 h to mature shrimp called nauplii. The cytotoxicity 
assay was performed on brine shrimp nauplii using the 
method of Meyer et al., 198216 which also concurred with 
the method used by Hossain et al.17 The test sample was 
prepared by dissolving them in methanol (not more than 
50 µL in 5 mL solution) with sea water (3.8% NaCl in 
water) to attain concentrations of 6.25, 12.5, 25, 50, 100, 
200 and 400 µg/mL. A vial containing 50 µL methanol 
diluted to 5 mL was used as a negative control. Standard 
vincristine sulphate was used as positive control. The 
matured nauplii were applied to each of all experimental 
vials and control vial. After 24 h, the vials were inspected 
using a magnifying glass and the number of surviving 
nauplii in each vial was counted. The percent (%) of 
mortality of the brine shrimp was calculated for each 
concentration using the formula: 

% Mortality = Nt/N0 X 100 

where, Nt=Number of killed nauplii after 24 h of 
incubation, N0=Number of total nauplii transferred, i.e. 

20. The LC50 (median lethal concentration) was then 
determined using Probit analysis. 

Antiproliferative analysis 

The extracts (1% w/v, in methanol) of E. officinalis leaves 
were subjected to antiproliferative analysis. For this study 
Allium cepa L. root tip cells were used. Onions were 
placed with aerated water at room temperature to root 
for 24 h. Methanol was used as control. The control group 
was considered as time zero (0-h) until the first root 
sample was obtained. This root sample was then placed 
for 24h in extract solution of E. officinalis leaves. After 
this time period a few root tips were removed and the 
bulbs were returned to water, for further 24h to observe 
if there was recovery from possible damage. The treated 
roots were fixed and stained by acetocarmine and 
mounted on permanent slides. The slides were analyzed 
under microscope with 40X objective lens. Cells were 
examined for morphological and structural alterations 
and the mitotic index and cytolytic index were 
determined.18 

Statistical Analysis 

All the experiments were conducted in triplicate and 
statistical analysis of the data was performed by analysis 
of variance, using the STATISTICA 5.5 (Stat Soft Inc, Tulsa, 
OK, USA) software. A probability value of difference p ≤ 
0.05 was considered to denote a statistical significance. 
All data were presented as mean values ± standard 
deviation (SD). 

RESULTS AND DISCUSSION 

The free radicals are the culprit for a large number of 
diseases. Free radical damage within cells has been linked 
to a range of disorders including cancer, arthritis, 
atherosclerosis, Alzheimer’s disease, and diabetes. There 
has been some evidence to suggest that free radicals and 
some reactive nitrogen species trigger and increase cell 
death mechanisms within the body such as apoptosis and 
in extreme cases necrosis.19 

Ayurveda, the traditional Indian system of medicine, is 
one of the oldest systems of medicine and is practised in 
the Indian subcontinent. Emphasis in Ayurveda is on 
disease prevention and promotion of good health by 
adopting a proper lifestyle and following therapeutic 
measures, which will rejuvenate the body.20 The 
Ayurvedic remedies, which are both preventive and 
therapeutic, are mostly made of plants and when 
compared with their synthetic counterparts are either 
nontoxic or less toxic. As plants produce a lot of 
antioxidants to control the oxidative stress caused by 
sunbeams and oxygen, they can represent a source of 
new compounds with antioxidant activity. In this regard, 
the naturally occurring antioxidants present in the diet 
and beverages consumed by humans are receiving 
increased attention. 

Antioxidants are helpful in reducing and preventing 
damage from free radical reactions because of their 
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ability to donate electrons which neutralize the radical 
without forming another. Ascorbic acid, for example, can 
lose an electron to a free radical and remain stable itself 
by passing its unstable electron around the antioxidant 
molecule. The antioxidant chemicals found in many foods 
are frequently cited as the basis of claims for the benefits 
of a high intake of vegetables and fruits in the diet. In a 
2010 survey of 1000 plants, 356 had clinical trials 
published evaluating their “pharmacological activities and 
therapeutic applications” available in the Western 
market.21 

Preclinical studies have conclusively shown that E. 
officinalis (amla) ameliorates the oxidative and 
xenobiotic-induced stress, mutagenesis, and 
carcinogenesis by increasing the antioxidant enzymes. 
Reports suggest that amla increases the antioxidant 
enzymes and prevents benzo[a]pyrene, 
cyclophosphamide, DMBA, Ƴ-radiation, 
hexachlorocyclohexane, and ethanol-induced toxic 
effects.22 

The medicinal effects of plants are often attributed to the 
antioxidant activity of the phytochemical constituents, 
mostly the phenolics. Plants having significant medicinal 
values have often been found to be rich in phenolics and 
to have high antioxidant potentials.23 The antioxidant 
activity of phenolics is due to their redox property which 
allows them to act as reducing agents, metal chelators 
and free radical quenchers.24 The secondary metabolites 
such as phenolics and flavonoids from plants have been 
reported to be potent free radical scavangers. They are 
found in all parts of plants such as leaves, fruits, seeds, 
roots and bark.25 Natural phenolic exert beneficial effects 
mainly through their antioxidant activity. These 
compounds are capable of decreasing oxygen 
concentration, intercepting singlet oxygen, preventing 
first chain initiation by scavenging initial radical, such as 
hydroxyl radical, chelating metal ion catalyst, 
decomposing primarily product of oxidation to non 
radical species and breaking chains to prevent continued 
hydrogen abstraction from substance.26 The 
phytochemical screening indicates qualitative presence of 
alkaloid, glycosides, saponins and flavonoids. The 
antioxidant effect by absolute methanol extract could be 
due to the higher concentration of phenolics and 
flavonoids11. 

DPPH radical scavenging activity of E. officinalis L. was 
found to increase with increasing concentration of the 
extract. This assay was based on the ability of 1, 1-
diphenyl-2-picryl-hydrazyl (DPPH), a stable free radical, to 
decolorize in the presence of antioxidants. The results 
and methods of analysis of antioxidant activities 
concurred with other studies.27-29 

The cytotoxicity of the crude extract of E. officinalis L. 
leaves to brine shrimp was determined on Artemia salina 
after 24 h of exposure the samples, the negative control 
and vincristine sulphate. This technique was applied for 
the determination of general toxic property of the plant 

extract. The LC50 value of the extract was 102.37µg/mL 
and that for standard vincristine sulphate was 8. 
50µg/mL. No mortality was found in the control group, 
using methanol and sea water. 

An assessment of cytotoxic and mutagenic potential is 
necessary to ensure antiproliferative property. The 
methanol extract showed low mitotic index of 0.42% 
whereas cytolytic index was found to be 77%. 
Angayarkanni et al.30 have reported that infusion 
prepared from Amorphophallus tuber extracts showed 
mitotic index of 0.34% whereas cytolytic index was found 
to be 80% in ethanol. While Teixeira et al.31 have reported 
that ethanolic extracts of Psidium guajava and Achillea 
millefolium showed mitotic index of 1.1% and no activity 
for Achillea millefolium which is comparatively less than 
the present investigation. 

Together, these observations clearly suggest that the 
presence of phytocompounds like phenols & flavonoids in 
significant quantity resulted in the desired effects of amla 
leaves. 

CONCLUSION 

During the development of a drug the cytotoxicity should 
be taken into consideration. The experiment shows that 
the methanol extract of leaves of E. officinalis has 
considerable antioxidant and antiproliferative activities 
with minimum cytotoxicity.  

The phytochemical screening showed the presence of 
glycosides, alkaloids, flavonoids and saponins. These 
compounds show these activities because the biological 
activities of plants may be due to the presence of these 
diverse groups of chemical compounds. However this 
study was conducted by crude extract, further advanced 
studies should be carried out for compound isolation and 
it is necessary to observe which compounds are actually 
responsible for specific effects. 

Acknowledgement: Corresponding author is very much 
grateful to Dr. Archana Shrivastav, Professor, College of 
Life Sciences, Gwalior for her unstinted support. 

REFERENCES 

1. Clancy D, Birdsall J, Flies, worms and the free radical 
theory of ageing, Ageing Res Rev, 12(1), 2013, 404-412. 

2. Karthikeyan R, Manivasagam T, Anantharaman P, 
Balasubramanian T, Somasundaram ST, Chemopreventive 
effect of Padina boergesenii extracts on ferric 
nitrilotriacetate (Fe-NTA)-induced oxidative damage in 
Wistar rats, J Appl Phycol, 23 (2), 2011, 257-263. 

3. Ferlay J, Shin HR, Bray F, Forman D, Mathers C, Parkin DM, 
Estimates of worldwide burden of cancer in 2008, 
GLOBOCAN Int J Cancer, 127, 2010, 2893–2917. 

4. Are C, Colburn L, Rajaram S, Vijayakumar M, Disparities in 
cancer care between the United States of America and 
India and opportunities for surgeons to lead, J Surg Oncol, 
102, 2010, 100–105. 



Int. J. Pharm. Sci. Rev. Res., 27(1), July – August 2014; Article No. 36, Pages: 196-199                                                         ISSN 0976 – 044X 

 

 

International Journal of Pharmaceutical Sciences Review and Research 
Available online at www.globalresearchonline.net  

© Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited. 
 

199 

5. DeVita VT, Lawrence TS, Hellman S, Rosenberg’s SA, 
Cancer: principles & practice of oncology. 8th ed., 
Lippincott Williams & Wilkins, USA, 2004. 

6. Hall EJ, Radiobiology for the radiologist. 5th ed., 
Lippincott, Williams & Wilkins, Philadelphia, PA, 2000. 

7. Arora R, Herbal drugs: a cancer chemopreventive and 
therapeutic perspective, Jaypee Brothers Medical 
Publishers (P) Ltd., New Delhi, India: 2010 

8. Baker JT, Borris RP, Carte B, Cordell GA and Soejarto DD et 
al.., Natural product drug discovery and development. 
New perspective on international collaboration, J. Natl. 
Prod., 58, 1995, 1325-1357. 

9. Zaman H, The South-East Asia. In: Banner-man RH (Ed) 
Traditional Medicine. World Health Organization. Geneva, 
1974. 

10. Rajeshkumar NV, Radahakrishna Pillai M and Kuttan R, 
Induction of Apoptosis in Mouse and Human Carcinoma 
Cell Lines by Emblica officinalis Polyphenols and its Effect 
on Chemical Carcinogenesis, J. Exp. Clin. Cancer Res., 22 
(2), 2003, 201-206. 

11. Harborne JB, Phytochemical methods-a guide to modern 
techniques of plant analysis, Chapman and Hall, London 
UK, 2003, 182-190. 

12. Mbaebie BO, Edeoga HO, Afolayan AJ, Phytochemical 
analysis and antioxidants activities of aqueous stem bark 
extract of Schotia latifolia Jacq, Asian Pac J Trop Biomed, 
2(2), 2012, 118-124. 

13. Govindasamy C, Srinivasan R, In vitro antibacterial activity 
and phytochemical analysis of Catharanthus roseus (Linn.) 
G. Don, Asian Pac J Trop Biomed, 2 (Suppl 1), 2012, S155-
S158. 

14. Basma AA, Zakaria Z, Latha LY, Sasidharan S, Antioxidants 
activity and phytochemical screening of the methanol 
extracts of Euphoria hirta L, Asian Pac J Trop Med, 4(5), 
2011, 386-390. 

15. Braca A, Tommasi ND, Bari LD, Pizza C, Politi M, Morelli I, 
Antioxidant principles from Bauhinia terapotensis, J Nat 
Prod, 64, 2001, 892-895. 

16. Meyer BN, Ferrigni NR, Putnam JE, Jacobsen JE, Nichols 
DE, McLaughlin JL, Brine shrimp: A convenient general 
bioassay for active plants constituents, J Med Plant Res, 
45. 1982, 31-34. 

17. Hossain S, Kader G, Nikkon F, Yeasmin T, Cytotoxicity of 
the rhizomes of medicinal plants, Asian Pac J Trop 
Biomed, 2(2), 2012, 125-127. 

18. Knoll MF, Da Silva ACF, canto-Dorow TSD and Tedesco SB, 
Effects of Pterocaulon polystachyum DC. (Asteraceae) on 
onion (Allium cepa) root tip cells, 2006, Genet Mol Biol, 
29, 539-542. 

19. Chatterjee S, Lardinois O, Bhattacharjee S, Tucker J, 
Corbett J, Deterding L, Oxidative stress induces protein 

and DNA radical formation in follicular dendritic cells of 
the germinal center and modulates its cell death patterns 
in late sepsis, Free Radic Biol Med, 50 (8), 2011, 988-999. 

20. Kulkarni RD, Principles of pharmacology in ayurveda, Ram 
Sangam Graphics, Mumbai, India, 1997. 

21. Mohammad Sekendar Ali, Mohammad Ruhul Amin, 
Chowdhury Mohammad Imtiaz Kamal, Mohammad Aslam 
Hossain, In vitro antioxidant, cytotoxic, thrombolytic 
activities and phytochemical evaluation of methanol 
extract of the A. philippense L. leaves, Asian Pac J Trop 
Biomed, 3 (6), 2013, 464-469. 

22. Manjeshwar Shrinath Baliga and Jason Jerome Dsouza, 
Amla (Emblica officinalis Gaertn), a wonder berry in the 
treatment and prevention of cancer, European Journal of 
Cancer Prevention, 20, 2011, 225–239. 

23. Akinmoladun AC, Ibukun EO, Afor E, Akinrinlola BL, 
Onibon TR, Akinboboye AO et al., Chemical constituents 
and antioxidant activity of Alstonia boonei, Afr J 
Biotechnol, 6, 2007, 1197-1201. 

24. Oboh G, Rocha JBT, Polyphenols in red pepper [Capsicum 
annuum var. aviculare (Tepin)] and their protective effect 
on some pro-oxidants induced lipid peroxidation in brain 
and liver- In vitro, Eur Food Res Technol, 225, 2007, 239. 

25. Mathew S, Abraham TE, In vitro antioxidant activity and 
scavenging effects of Cinnamomum verum leaf extract 
assayed by different methodologies, Food Chem Toxicol, 
44, 2006, 198-206. 

26. Shahidi F, Natural antioxidants. An overview: Natural 
antioxidants, chemistry, health effects and applications, 
AOCS Press, Champaign IL, 1997, 1–11. 

27. Mbaebie BO, Edeoga HO, Afolayan AJ, Phytochemical 
analysis and antioxidant activities of aqueous stem bark 
extract of Schotia latifolia Jacq, Asian Pac J Trop Biomed, 2 
(2), 2012, 118-124. 

28. Basma AA, Zakaria Z, Latha LY, Sasidharan S, Antioxidants 
activity and phytochemical screening of the methanol 
extracts of Euphoria hirta L, Asian Pac J Trop Med, 4 (5), 
2011, 386-390. 

29. Kumar RS, Rajkapoor B, Perumal P, Antioxidant activities 
of Indigofera cassioides Rottl. Ex. DC using various in vitro 
assay models, Asian Pac J Trop Biomed, 21, 2012, 256-
261. 

30. Angayarkanni J, Ramkumar KM, Poornima T and 
Priyadarshini U, Cytotoxic activity of Amorphophallus 
paeoniifolius tuber extracts in vitro, American-Eurasian J 
Agric. & Environ Sci, 2 (4), 2007, 395-398. 

31. Teixeria RDO, Marjori LC, Mantovani MS and Vicnetini 
VEP, Assessment of two medicinal plants, Psidium guajava 
L. and Achillea millefolium L., in in vitro and in vivo assays, 
Gent Mol Biol, 26, 2003, 551-555. 

 

 

Source of Support: Nil, Conflict of Interest: None. 

  


