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In vitre Anti Cancer Activity of Ethanol Extract Fractions of Aerva lanata 1.
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Abstract: To explore in vitro anticancer potential of derva lanata L. (flowering aerial part). The study was
performed with 5 different human cell lines for the study of lung, leukaemia, prostate, colon and cervix cancer
by using Sulphorhedamine B (SRB) assay. There were three doses of 10, 30 and 100 pg mL™" of each
Aerva lanata 1. Chloroform fraction (ALCF) and derva lanata 1. Bthyl Acetate Fraction (ALEAF) used in this
study. ALCF showed significant % inhibitory effect for leukaemia, lung and colon cancer at maximum
concentration of 100 ug mL ™" as compared to standard drug mitomycin. On the other hand ALEAF showed the
significant % inhibitory effect for lung and cervix cancer at maximum concentration of 100 ug mL ™ as compared
to standard drug 5-fluore Uracil (5-FU). From the above studies it is concluded that, the ethyl acetate fraction
and chloroform fraction of derva lanata 1.. provide enough experimental evidence for anticancer activity and
these fractions could be useful in medical care.
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INTRODUCTION

Cancer continues to be one of the major causes of
death worldwide and only modest progress has been
made in reducing the morbidity and mortality of this
disease (Hail, 2005). There are some ways by which cancer
may be caused of one is incorrect diet, other i1s genetic
factors and last the environment hazards. The most
umportant cause of all cancers 1s life style but it will take
long 20-30 years to develop. American Cancer Society
along with International Union Against Cancer point out
that 12 million cases were reported last year having
7 million deaths worldwide; these statistics are estimated
to twice over by 2030 (Agparwal et af., 2009). Around 80%
of the total population were depends upon herbal
medicine a report given by World Health Orgamzation
(Duraipandiyan et «l, 2006). Natural products have a
foremost role 1 primary health care need of human for the
management of various diseases with special reference of
cancer. Nature always remains the significant role in new
drugs, as lead compound and new drug entities. There are
approximately 50% of marketed drugs were originate from
natural products and their derivatives (Liu et al., 2000).
The discovery and development of anticancer agents by
using natwral leads gives the diugs like vincristine,

vinblastine, podophyllotoxin (etoposide and tinoposide),
paclitaxel, camptothecin, topotecan and irinotecan from
plants; aplidine, dolastatine and citarabine from marines;
doxorubicin, dactinomycin  and bleomycin  from
microorgamsms; diallyl sulfide, S-allyl cysteine, lycopene,
capsalcin, curcumin, resverasrol, eugenol, limonene,
ursolic acid, beta carotene, catechins from fruits and
vegetables (Bhanot et al., 2011). More importantly, there
15 still enormous scope for the development of natural
products as, despite their long history of medicinal use,
the potential for most plant species remains unexplored.
In recent years, natural products are believed to have an
effect on the prevention of disease. Phytoconstituens
possessing anti-oxidant properties are believed to prevent
or slow down the occurrence of disease such as cancer
(Lee et al, 2004). The present study was evaluating the
in vitro anticancer potential of Aerva lanata 1.. by using
chloroform as well as ethyl acetate fraction with standard
drugs.

MATERIALS AND METHODS
Plant material: The plant consists of dried and flowering

aerial part of derva lanata 1.. belonging to family
Amaranthaceae  was collected from district “Una”
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Fig. 1: Schematic presentation of extraction of Aerva lanata 1..

Himachal Pradesh in the month of July was shade dried
and stored in a cool place. Tt was authenticated and
identified as derva lanata 1. Juss. ex Schult Syn.
Achyranthes lanata L. by Dr. H.B.Singh, Scientist F and
Head, Raw Materials Herbarium and Meuseumn, National
institute of science communication and information
Resources (NISCAIR), New Delhi (NISCATR/RHMD/
Consult/-2010-11/1450/48).

Preparation of extract and fractions: The dried aerial part
of plant derva lanata 1.. was extracted with ethanol and
after lyophilized, the dried ethanol extract was further
fractioned with chloroform and ethyl acetate to get
Aerva lanate T1.. Chloroform Fraction (ALCF) and
Aerva lanata 1. Bthyl Acetate Fraction (ALEAF) (Scheme
shown n Fig. 1).

Phytochemical Screening of Aerva lanata 1..: The ALCF
and ALEAF were subjected to preliminary phytochemical
screening for the detection of various phytoconstituents
such as alkaloids, steroids, flavonoids, glycosides,
tannins, phenclic compounds, carbohydrates, proteins,
amino acids and fats (Harborne, 1998).

TLC profiling of Aerva lanata L.: TLC profiles of the all
extracts of onion and garlic were prepared (Stahl, 2003).

Invitre anti cancer activity by sulphorhodamine B (SRB)
assay: The Sulphorhodamine B (SRB) assay as first
described by Skehan and colleagues was developed for
use in the disease-orientated, large-scale anticancer drug
discovery program of the National Cancer Institute (NCI)
that was launched in 1985 (Skehan et ai., 1990). Under
mild acidic conditions, SRB binds to basic amino acid
residues of Trichloroacetic Acid (TCA)-fixed cells. Tt can
be quantitatively extracted from cells and solubilized for
Optical Densitty (OD) measurement by weak bases such

Sulphorhodamine B

as Tris base. The SRB assay is sensitive, simple,
reproducible and more rapid than the formazan-based
assays and gives better linearity, a good signal-to-noise
ratio and has a stable end-point that does not
require a time-sensitive measwement, as do the 3-(4,5-
Dimethylthiazol-2-y1)-2,5-Diphenyltetrazolium Bromide
(MTT) or 2,3-bis (2-methoxy-4-mtro-5-sulfophenyl)-5-
[(phenylamino) carbonyl]-2H-tetrazolium hydroxide (XTT)
assays. A ligher OD value indicates higher dye uptake by
cells which means more cell viability and less cytotoxic or
anticancer potential of the sample tested.

Statistical amalysis: The data of in vitro anti cancer
activity was statistically analyzed by one way ANOVA
followed by Tukey’s multiple range tests (compare all
pairs of column) p-value <0.05 was considered to be
statistically sigmficant.

RESULTS

Yield of ethanol extract and its fractions: The yields of
ethanol extract and its fraction ALCF and ALEAE are
shown in following Table 1.
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Table 1: Yield of ethanol extract and its fractions of Aerva farata 1.

Solvent systermn Extractive value (%ow/w)
Ethanol 3.67

ALCF 2.42

ALEAF 0.043

ALCF: Aerva lanata L. chloroform fraction, ALEAF: dervalanata L. ethyl
acetate fraction

Table 2: Phytochemical screening of Aerva lanata L.

Tests ALCF ALEAF
Alkaloids + -
Sterols + +
Carboltydrates + -
Tannins + +
Flavonoids +
Triterpenoids - +

ALCF: Aerva lanata L. chloroform fraction, ALEAF: derva lanata L. ethyl
acetate fraction

Table 3: TLC profile of ALCF

No. of
Solvent systern  Ratio Spots Ry values
Chloroform: 32 3 0.25,0.19, 0.14
Methanol 7:3 4 0.81, 0.49,0.29, 0.09
4:1 6 0.50, 0.49 0.46, 0.41, 0.18, 0.10, 0.05
Hexane: 4:1 4 0.39,0.31,0.17, 0.11
Chloroform 9:1 5 0.48, 0.44, 0.37, 0.30, 0.24

Table 4: TLC profile of ALEAE

No. of
Solvent svstem Ratio  Spots Ry values
Chloroformm: 8:2 5 0.46, 0.41, 0.18, 0.10, 0.05
Methanol o1 5 0.76, 0.50, 0.41, 0.19,0.07
Hexane:Chloroform 4:1 2 0.28, 0.35
Phytochemical studies: Result of phytochemical

screening was given in following Table 2.

TLC Thin
Aerva lanata L. chloroform fraction showed different R,

profile: layer chromatography of
values which are shown below Table 3.

Thin layer chromatography of derva lanata 1.. ethyl
acetate fraction showed different R; values which are

shown in Table 4.

In vitro anticancer studies by sulphorhodamine B assay:
The study was performed on 5 different human cell lines
for the study of lung, leukaemia, prostate, colon and
cervix cancer. Three doses of 10, 30 and 100 pg mL ™" of
each ALCF and ALEAF were used. ALCF showed
significant % mhibitory effect of 83, 88 and 77 at
maximum concentration of 100 pg mL™" for leukaemia,
lung and colon cancer as compared to Mitomycin 61
and 62 (Fig. 2-5). On the other hand ALEAF
showed the significant % inhibitory effect of 91 and
100 at maximum concentration of 100 pug mL~™" for
lung and cervix cancer as compared to 5-FU 50
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Fig. 2:Percentage growth inhibition of derva lanata L.
chloroform fractions (ALCF) on A549 (Lung)
human cell lines. *** = p<0.05 vs. 5-FU
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Fig. 3:Percentage growth inhibition of derva lanata L.
chloroform fractions (ALCF) on Caco (Colon)
human cell lines. *** = p<0.05 vs. 5-FU
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Fig. 4:Percentage growth inhibition of derva lanata L.
chloroform fractions (ALCF) on PC-3 (Prostate)
human cell lines. *** = p<0.05 vs. Mitomycin
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Fig. 5:Percentage growth inhibition of Aderva lanata 1.
chloroform fractions (ALCF) on THP-1 (Leukaemia)
human cell lines. *** = p<i0.05 vs. Mitomycin
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Fig. 6:Percentage growth inhibition of Aderva lanata 1.
ethyl acetate fractions (ALEAF) on A549 (Lung)
human cell lines. *** = p<0.05 vs. 5-FU
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Fig. 7:Percentage growth inhibition of Aderva lanata 1.
ethyl acetate fractions (ALEAF) on Hela (Cervix)
human cell lines. *** = p<t0.05 vs. 5-FUJ

and 54 (Fig. 6, 7). The most effective anticancer activity
was observed at the dose level of 30 and 100 pg mL ™" for
ALCF and ALEAF on selected human cell lines.

DISCUSSION

The plant Aderva larata 1.. belonging to family
Amaranthaceae have been used for very long tumes
in traditional system of medicine as diuretic and in
lithiasis. Besides the traditional uses the plant were
reported numerous pharmacological effects viz. diuretic
(Udupthille and Tiffry, 1986), enti mnflammatory
(Vetrichelvan et «l, 2000), anti-microbial, cytotoxic
{(Chowdhury et al, 2002), anthelmintic, demulcent
(Pullaiah and Naidu, 2003), nephroprotective
(Shurwaikar et al., 2004), anti-diabetic, anti-hyperglycaemic
(Vetrichelvan and Jegadeesan, 2002; Deshmukh et al.,
2008), expectorant, hepatoprotective (Manokaran et af.,
2008), hypoglycemic, anti-hyperlipidemic (Krishnan et al.,
2009), anti-parasiic and anthelmentic activities
(Anantha et al, 2010), anti cancer activity was carried out
against Dalton's Ascitic Lymphoma (DAL) cell lines wiuch
show significant cancer control of the same (Rajesh et al.,
2011). Beside thus vast studies were carried out by various
researchers to showing importance of derva lanata L.
which includes finger printing chromatographic techmque
analysis of steroids, terpenoids, flavanoids and
glycosides (Yamunadevi et af., 2011a, b Mariswamy ef af .,
2011a, b). As per previous study the alkaloidal, phenolic,
flavanoidal content with various antioxidant models where
studied. In this the maximum antioxidant activity was
observed in ALEAF followed by ALCF (Bhanot et af.,
2012).  Phytoconstituens  possessing  anti-oxidant
properties are believed to prevent or slow down the
occurrence of disease such as cancer. Qualitative
Phytochemical screening concluded that ALCF contains
alkaloids, steroid and carbohydrates content while
ALEAF was found to be contamning only flavonoids and
tanning content. The objective of the present study was
to investigate the #m wvitro anticancer properties of
Aerva lanata 1.. (flowering aerial part). In vitro anticancer
activity was performed on the ALCF and ALEAE in
comparison with known standard drugs that were 5-FUJ
and mitomycin. The MTT reagent assay have wide
limitations over SRB assay because formation of colour in
MTT relies on the activity of the mitochondria so, if the
function of these is inhibited by variations in cellular
levels of NADH, glucose and other factors, variable
results are obtained and a similar result may be given as
if the cells were not alive or not proliferating. The SRB
assay was uwsed for testing cytotoxicity of ALCF and
ALEAF. In vitro anticancer activity was performed on
5 different human cell lines i.e., Iung, leukaemia, prostate,

1615



FPak. J. Biol. Sci,, 16 (22): 1612-1617, 2013

cervix and colon cancer by using Sulphorhodamine B
(SRB) assay. This method is based on the principle of
uptake of the negatively charged pirk aminoxanthine dye,
SRB by basic amino acids in the plasma membrane of the
cells. From this assay the maximum % growth mhibition 1s
measured in ALEAF which shows the 100 % mtubition for
cervix cancer (Hela) and 91% mhibition for lung cancer
(A549) while other side of experiment AT.CF shows 88%
inhibition for leukaemia (THP-1), 83% inhibition for lung
(A549), 77% inhibition for colon (Caco) and 17%
inhibition for prostate cancer (PC- 3), respectively.

CONCLUSION

From the above studies it is evident that, the ethyl
acetate
Aerva lanata L. 18 having a promising anticancer activity
and these fractions could be useful in medical care. In the
same way, the qualitative phytochemical screening and
thin layer chromatographic studies shows the presence of
many unknown compounds. Further identification and
isolation of compounds responsible for biological activity
could be used as a prototype to design new substances
with anticancer activity.

fraction and chloroform  fraction of

ACKNOWLEDGMENTS

The authors are thankful to ASBASISM College of
Pharmacy, Bela for providing the necessary facilities for
completion of this project. The authors are also thankful
to Dr. D. P. Bhagwat, Deptt. of Pharmacology Shoolni
University, Solan for providing technical assistance.

REFERENCES

Aggarwal, B.B., D. Danda, 8. Gupta and P. Gehlot, 2009.
Models for prevention and treatment of cancer:
Problems vs. Biochem. Pharmacol.,
78: 1083-1094.

Anantha, D., T. Kumar, M. Kumar, AM. Reddy,
N.S.V. Mukharjee and A L. Rao, 2010. In vitro
anti-helmentic activity of aqueous and alcoholic
extracts of derva lanata seeds and leaves. J. Pharma.
Sei. Res., 2: 317-321.

Bhanot, A., R. Sharma and M.N. Noolvi, 2011. Natural
sources as potential anti-cancer agents: A review.
Int. J. Phytomed., 3: 09-26.

Bhanot, A., R. Sharma, S. Singh and M.N. Noolvi, 2012.
Antioxidant activity of various fractions of ethanol
extract on Aerva lanate Linn. Invent Impact: Planta
Act, pp: 1-5.

promises.

Chowdhwry, D., A. Sayeed, A. Islam, M.S.A. Bhuiyan and
G.RAM. Khan, 2002. Antimicrobial activity and
cytotoxicity of derva lanata. Fitoterapia, 73: 92-94.

Deshmukh, T.A., B.V. Yadav, S.L. Badole, S.L. Bodhankar
and SR. Dhaneswar, 2008. Antihyperglycaemic
activity of alcoholic extract of Aderva lanata (L.)
AL, Juss schultes leaves in alloxan mduced diabetic
mice. J. Applied Biomed., 6: 81-87.

Duraipandiyan, V., M. Ayyanar and S. [gnacimuthu, 2006.
Antimicrobial activity of some ethnomedicinal plants
used by Paliyar tribe from Tamil Nadu, India. BMC
Complement. Altern. Med., 6: 35-35.

Hail Ir., N., 2005. Mitochondria: A novel target for the
chemoprevention of cancer. Apoptosis, 10: 687-705.

Harborne, J.B., 1998. Phytochemical Methods. Chapman
and Hall, London, UK., pp: 1-24.

Krishnan, G.A., V.K. Rai, B.C. Nandy, K.C. Meena, S. Dey,
P.K. Tyagi and L. K. Tyagi, 2009. Hypoglycemic and
antihyperlipidaemic effect of ethanolic extract of aerial
parts of derva lanata Linn. in normal and alloxan
mduced diabetic rats. Int J. Pharm. Sci. Drug Res.,
1:191-194.,

Lee, J., N. Koo and D.B. Min, 2004. Reactive oxygen
species, aging and antioxidative nutraceuticals.
Comparative Rev. Food Sci., 3: 21-33.

Liy,LF.,S.D. Desal, TK. L1, Y. Mao, M. Sunand S.P. Simn,
2000. Mechanism of action of camptothecin. Ann.
N.Y. Acad. Sci., 922: 1-10.

Manokaran, S., A. Jaswanth, 8. Sengottuvelu,
I. Nandhakumar, R. Duraisamy, D. Karthikeyan and
R. Mallegaswari, 2008. Hepatoprotective Activity of
Aerva lanata Linn. against paracetamol induced
hepatotoxicity in rats. Res. J. Pharm. Tech., 1: 398-400.

Mariswamy, Y., W.E. Gnaraj and I.M. Antonisamy, 2011a.
Chromatographic fingerprint analysis on flavonoids
constituents of the medicinally important plant derva
lanata 1.. by HPTLC technique. Asian Pac. T. Trop.
Bieomed., 1: S8-312.

Mariswamy, Y., W.E. Gnaraj and M. Johnson, 2011b.
Chromatographic finger print analysis of steroids in
Aerva lanata 1.. by HPTLC technique. Asian Pac. T.
Trop. Biomed., 1: 428-433.

Pullaiah, T. and C K. Naidu, 2003. Antidiabetic Plants in
India and Herbal Based Anti-Diabetic Research.
Regency Publications, New delhi, India, pp: 68-69.

Rajesh, R., K. Chitra, PM. Paarakh and
N. Chidambaranathan, 2011. Anticancer activity of
aerial parts of derva lanata Linn Juss ex Schult
against Dalton's Ascitic Lymphoma. Eur. T. Integr.
Med., 3: e245-e250.

16le



FPak. J. Biol. Sci,, 16 (22): 1612-1617, 2013

Shirwaikar, A., D. Issac and S. Malim, 2004. Effect of
Aerva lanata on cisplatin and gentamicin models of
acute renal failure. J. Ethnopharmacol., 90: 81-86.

Skehan, P., R. Storeng, D. Sgudiero, A. Monks and
I McMahon et al., 1990. New colorimetric
cytotoxicity assay for anticancer-drug screening.
J. Nat. Cancer Inst., 82: 1107-1112.

Stahl, E., 2005. Thin Layer Clromatography: A Laboratory
Handbook. Springer India Private Limited, New delhi,
India pages: 1041,

Udupihille, M. and M. T.M. Iiffry, 1986. Diuretic effect of
Aerva lanata with water, normal saline and coriander
as controls. Ind. T. Physiol. Pharmacol., 30: 91-97.

Vetrichelvan, T., M. Jagadeesan, M. Senthilpalamappan,
NP. Murali and K. Sasitkumar, 2000. Diuretic and
anti-inflammatory activities of 4. lanate n rats.
Indian J. Pharm. Sci., 62: 300-302.

Vetrichelvan, T. and M. JTegadeesan, 2002. Anti-diabetic
activity of alcoholic extract of derva lanata (1L.) Juss.
Ex Schultes inrats. J. Ethnopharm., 80: 103-107.

Yamunadevi, M., E.G. Wesely and M. Johnsen, 2011a. A
chromatographic study on the glycosides of derva
Ianata L. Chin. J. Nat. Med., 9: 210-214.

Yamunadevi, M., E.G. Wesely, M. Jolnson, 2011b.
Phytochemical studies on the terpenoids of
medicinally important plant Aerva lanata 1. using
HPTLC. Asian Pac. I. Trop. Biomed., 1: 3220-3225.

1617



	PJBS.pdf
	Page 1


