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Abstract

The present study deals with the cytotoxic activity
of the ethanolic root extract of C. gigantea Linn.
The different concentrations of ethanolic extract of
the roots of C. gigantea Linn were used for
cytotoxic activity by Brine shrimp lethality
bioassay (BSLB) and Allium cepa root meristem
(ACRM) models. In BSLB, LC;, value was found to
while  LCso
cyclophosphamide was found to be 41.54ug/ml. In

be  62.12pg/ml value  of
ACRM model, incubation of onion bulbs in
different concentrations of extract produced a
growth retarding effect that was associated with a
ACRM growth

significance of

decrease in the root number.
inhibition was highest with
(p<0.01) at the 10 mg/ml concentration after 48
hrs incubation for ethanolic root extract. Extract
produced dose and time dependent growth
inhibition. The ethanolic root extract of C.
gigantea exhibits potent cytotoxic property
comparable to that of standard drug. Therefore,
this might be utilized for the development of novel

anticancer drug leads.
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Introduction

It is well established that plants have been useful
sources of clinically relevant antitumor compounds.
Indeed there have been worldwide efforts to discover
new anticancer agents from plants [1. Calotropis
gigantea Linn. (Asclepiadaceae) is a perennial under
shrub found chiefly in wastelands throughout India.
The traditionally C. gigantea is used as analgesic [2],
cures toothache and earache [3. 41, sprain [5], anxiety (6
7] epilepsy 8] and in mental disorders [9l. Various
scientific studies reported this plant as contraceptives

for human [10]) sedative, anxiolytic, anticonvulsant [11],
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analgesic (121 and wound healer [3l. Our study
demonstrated the cytotoxic activity of ethanolic
extract of roots of C. gigantea plant by reported
models viz Brine shrimp lethality bioassay (BSLB)
and Allium cepa root tip meristem (ACRM) model.
Artemia salina L. (Artemiidae), the brine shrimp, is
an invertebrate of the fauna of saline aquatic and
marine ecosystems. It can be used in laboratory
bioassay in order to determine toxicity through the
estimation of medium lethal concentration (LCso
values) which has been reported for series of toxins
and plant extracts. Several naturally extracted
products which had LCs, < 1000 pg/ml using BSLB
were known to contain physiologically active
principles 114151, BSLB and other in vivo lethality test
have been successively employed for bioassay guide
fractionation of active cytotoxic and antitumor agents
16]. The technique has been used to screen and
identify over 300 novel antitumor and pesticidal
natural products and found to have a positive
correlation with human nasopharyngeal carcinoma
cytotoxicity [17: 18], BSLB also has been reported to be
useful in predicting other biological activities such as
phototoxicity, trypanocidal, enzyme inhibition, ion
regulation activities [19 201 and hepatotoxicity [21.
ACRM has been widely used for the evaluation of
cytotoxicity, anti-mitotic [22. 23], genotoxicity [24. 25,
antimutagenic [2¢] and antioxidant activity [27. 28] by

employing the growing roots of Allium cepa.

Materials and Methods

The C. gigantea roots were collected from Nagpur
District, Maharashtra, India in the month of August
2008. The plant was identified and authenticated by
Dr. Alka Chaturvedi, “Post graduate Teaching
Tukadoji
Maharaj, Nagpur University, Nagpur. A voucher

Department of Botany, Rashtrasant
specimen (No.9199) was deposited with the, “Post
graduate Teaching Department of Botany, RTM

Nagpur University, Nagpur.

All the chemicals used for experimental purpose were
of laboratory grade. Brine shrimp (Artemia Salina)
eggs were purchased from Matsyakanya Aquarium,
480/58, Cannada Corner, Nasik-5, Maharashtra and
the standards drug i.e. cyclophoshpamide was
provided as gift sample by VHB life sciences
Rudrapur, Uttaranchal, India.

The root of C. gigantea was subjected to extraction
with ethanol in a soxhlet apparatus. Extract was
filtered, through Whatmann filter paper #42 and
evaporated to dryness at 50 °C in oven. The extract

was then stored in desiccators till further use.

Cytotoxic activity

Brine Shrimp Lethality Bioassay (BSLB)

To evaluate cytotoxicity of the extracts by using
BSLB, the as eggs (150 mg) were kept for hatching in
a conical shaped vessel (1L), filled with sterile
artificial sea water (prepared using sea salt 38 g/L)
under constant aeration for 72 hrs. To avoid risk of
death to larvae by decrease of pH during incubation,
pH was adjusted to 8.5 using 1N NaOH [29. 30, 31].

After 48 hrs, 15ml of yeast solution 0.06% was added
to vessel for every litre of salt water in order to feed
larvae after 72 hours hatching takes place, active
nauplii free from egg shells were collected and used
for the assay [32 331 Eight concentrations of the plant
extract (10, 20, 50, 100, 500, 1000, 2000, 5000
ug/ml.) were tested in order to determine dose
response relationship, and a control group was set
with vehicle used for dilutions. Ten nauplii were
drawn through a glass capillary and placed in test
tube containing sample, filled with 5 ml total volume
of artificial sea water. Experiment was conducted
along with treated (extract) control (vehicle) and
standard drug (Cyclophosphamide) at above
mentioned concentrations of test substances in a set
of three test tubes per dose. After 24 hours, live

nauplii were counted and LC;, value was estimated.
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The percentage lethality was determined by
comprising the mean surviving larvae of the test and
control tubes. In toxicity evaluation of ethanolic
extract by BSLB, LCs, value lower than 1000 ug/ml is
considered bioactive. LCs;, values were obtained
from, concentration verses percentage lethality by

using statistical method of Finney’s probit analysis.

Allium cepa Root Tip Meristem (ACRM)
Model

Locally available onion bulb ( Allium cepa 50 + 10 g)
were obtained and grown in the dark over 100 ml tap
water at ambient temperature until the roots have
grown to approximately 2-3 cm length. The base of
each of the bulbs were suspended on the extract
inside 100 ml beakers, root length (newly appearing
roots not included) and root number at 0, 48, 96 hrs
for each concentration of extract and control was
measured. The percentage root growth inhibition

after treating with ethanolic extract at 48 and 96 hr.

was determined. Working dilutions of all the drugs
were made in water. Cyclophosphamide (standard)
as well as extracts of root was used at 1 mg/ml and 10

mg/ml concentration. [22]

Results

Brine shrimp lethality activity of ethanolic extracts of
C. gigantea, shows that mortality is increased as the
concentration of extract is increased. The degree of
lethality was found to be directly proportional to the
concentration of the extract. The ethanolic extract of
C. gigantea have shown the LC;, value of 62.12
ug/ml  (Table 3) while LCy;, value of
cyclophosphamide was found to be 41.54 ug/ml
(Table 2). Results showed that ethanolic extract of
C.gigantea has potent cytotoxic effect which is very
similar to standard drug. The LCs, value for extract of
root in our study was found to be lower than

10o0ug/ml.

Table 1: Observations of average mortality for control

10

drug - 1-b

10

‘ Without 1-a

1-c

10

Concentration | No. of test N Average mortality | % Mortality
(ug/ml) g, @i sl sitad] after (24 hrs) after(24hrs)
00 ‘ 00

Table 2: Observations of Average mortality and LCs, value: Cyclophosphamide

Concentration No. of test No. of Shrimp Average mortaliy % Average LCso
S. No. ? ? 3
(ug/ml) tube test after 24 hrs mortality (ug/ml)
1-a 10
1 10 10 o1 10

1-b
1-c 10
2-a 10

2 20 2-b 10 02 20
2-c 10
3-a 10

3 50 3-b 10 06 60
3-c 10
4-a 10

4 100 4-b 10 o8 80
4-c 10
5-a 10

5 500 5-b 10 09 90
5-C 10 41.54
6-a 10

6 1000 6-b 10 0 100
6-c 10
7-a 10

7 2000 7-b 10 10 100
7-c 10
8-a 10

8 5000 8-b 10 10 100
8-c 10
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Table 3: Observations for average mortality and LCs, value of ethanol extract of root

Concentration Slﬁ?lr?li) % Average
(ug/ml) Tube test after 24 hrs mortality (pg/ml)
1-a 10
1 10 1-b 10 00 00
1-c 10
2-a 10
2 20 2-b 10 01 10
2-¢c 10
3-a 10
3 50 3-b 10 04 40
3-c 10
4-a 10
4 100 4-b 10 06 60
e 0 62.12
5-a 10
5 500 5-b 10 08 80
5-c 10
6-a 10
6 1000 6-b 10 09 90
6-c 10
7-a 10
7 2000 7-b 10 10 100
7-C 10
8-a 10
8 5000 8-b 10 10 100
8-c 10

The degree of lethality was found to be directly
proportional to concentration of ethanolic extract. In
this study LCs, value for the Ethanolic Extract lesser
than 1000ug/ml. LCyvalue has been estimated (after 24
hours, live nauplii were counted and analysed) statistically
by Finney’s Probit Analysis Method and was found to be
62.12p1g/ml.

The cytotoxic effect of ethanolic extract of C.
gigantea root was also evaluated on the Allium cepa
root meristems. A progressive increase in root
number and root length was observed in control
group. The root length in control group at 0, 48 and
96 hrs was 3.33+0.67 cm (n=16), 4.19+0.81 cm
(n=22) and 4.63+1.10 cm (n=28) respectively (Table-
4,5). The root extract produced dose and time

dependent growth inhibition. Incubation of bulbs in

different concentrations of cytotoxic agents produced
a growth retarding effect that was associated with a
decrease in the root number (Fig.1). Allium cepa root
tip meristem growth inhibition was highest with
significance of (p<0.01) at the 10 mg/ml
concentration after 48 hrs for ethanolic root extract.
The root length after o, 48 and 96 hrs with
significance of (p<0.01) at 10 mg/ml was found to be
2.48+0.92 (n =18), 2.62+0.97 (n =15), 2.73+0.97(n
=14) respectively (Table 4). Extract produced dose
and time dependent percentage growth inhibition,
shows maximum 83.72% root growth inhibition after
48 hrs (Table 6). The ethanolic root extract of C.
exhibits cytotoxic  property

gigantea potent

comparable to standard anticancer drug.
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Allium cepa root model

(A) Control (B) Cycdophosphamide treated

(C) Extract treated

Figure 1: Allium cepa bulbs showing the effect of different extracts of roots of C.gigantea on root length
following 96 hrs of incubation.

Table 4: Observations for Allium cepa root length and root number attained following incubation with extract of
C. gigantea root and standard drug.

G @ trati Root length (cm)
roups oncentration
i

3.33+0.67 | 4.19+0.81 4.63+1.10
Control | -omemeome- (n=16) | (n=22) (n=28)
2.86+0.57 | 3.58+0.30 3.50+1.04
Ethanol * (mg/ml) (n=16) (n=21) (n=24)
10 (mg/ml) 2.4840.92 | 2.62+0.97 | 2.73+0.97"
8 (n=18) | (n=15) (n=14)
2.354+0.26 | 2.72+0.27 | 3.05 + 0.34"
1(mg/ml) (
: n=13) (n=19) (n=25)
Cyclophosphamide 10 (mg/ml) 2.47+0.25 | 2.60£0.22 | 2.70 + 0.26"
& (n=12) (n=12) (n=11)

* Indicates Significant One-way Analysis Variance of P value < 0.05 for root number (n) and root length.
** Indicates Significant One-way Analysis Variance of P value < 0.01 for root number (n) and root length.

Table 5: Root growth after treating with drugs

- o trati Root growth After
roups oncentration
g

Control | ————--- 0.86cm | 1.3cm
1mg/ml 0.37cm | 0.8cm
Cyclophosphamide ¢/ 57
10 mg/ml 0.13cm | 0.23 cm
1mg/ml 0.72cm | 0.64 cm
Ethanol g/ 7 4
10 mg/ml 0.14cm | 0.24 cm
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Table 6: % Inhibition of root for different extract at 46 & 96 hrs

. 48 hrs 96 hrs
Extract Concentration — T
% inhibition | % inhibition

Control | ..o | |
1 mg/,ml 16.27 50.76
Ethanol
10 mg/ml 83.72 72.09
1 mg/ml 53.16 68.75
Cyclophosphamid g
10 mg/ml 83.54 91.01
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Discussion

In the present study BSLB has been used. It is simple
bioassay useful for screening large number of
extracts in the drug discovery process and has been
used in number of previous studies. [34. 35 36, 371 The
brine shrimp lethality activity of ethanolic extracts of
C. gigantea, after testing the extract with brine
shrimp (Table 3) showed that mortality is increased
as the concentration of extract is increased means
there is linear dose-effect relationship between
extract concentrations and LC5, value. The degree of
lethality was found to be directly proportional to the
concentration of the extract. The ethanolic extract of
C. gigantea has shown the LCy, value of 62.12ug/ml
while LC5, value of Cyclophosphamide was found to
be 41.54g/ml. Results showed that ethanolic extract
of C.gigantea has potent cytotoxic effect comparable
to that of standard drug (Cyclophosphamide). The
concentration required for produce the maximum
mortality in the ethanolic extract of root is
2000pug/ml and 1000ug/ml for cyclophosphamide.
LCs, lower than1ooopg/ml in the BSLB is considered
to biologically active. The LCg, value for extract of
root in our study was found to be lower than
10o0ug/ml. Hence, ethanolic extract of root is
bioactive by BSLB method with LCs, = 62.12pug/ml
and it can have biological activity. Several naturally
extracted products which had LCs;, < 1000ug/ml
using BSLB were known to contain physiologically
active principles. [4 151 BSLB shows positive
correlation with human nasopharyngeal carcinoma
cytotoxicity. [17,18]

ACRM model, a standardized test for cytoxicity
monitoring and has been used by various authors. [26,
38,391 The cytotoxic effect of ethanolic extract of C.
gigantea root was also evaluated on the Allium cepa
root meristems. A progressive increase in root
number and root length was observed in control

group. The root extract produced dose and time

dependent growth inhibition. Incubation of bulbs in
different concentrations of cytotoxic agents produced
a growth retarding effect that was associated with a
decrease in the root number (Fig.1). Allium cepa root
tip meristem growth inhibition was highest with
significance of (p<o0.01) at the 10 mg/ml
concentration after 48 hrs for ethanolic root extract.
Ethanolic root extract of C. gigantea and
cyclophosphamide arrested the root growth. Its
cytotoxic effect was also evident in the form of
shortening and decaying of roots. However, the root
number did not increase any further at 10 mg/ml
concentration. Cytotoxic effect of C. gigantea
ethanolic extract was comparable to that of
cyclophosphamide.

It confirmed cytotoxic activity of ethanolic extract of
C. gigantea root. Two different models were used for
evaluation of cytotoxic activity are having different
sensitivity which confirms the activity. ACRM model,
root tips which are growing have been used, probably
drug might have mitotic inhibitory activity further
study is required to clear this aspect. Thus, this study
demonstrates that ethanolic root extract of C.
exhibits

comparable to standard anticancer drugs.

gigantea potent cytotoxic property

Conclusion

The results of our study revealed that the ethanolic
extract of C. gigantea exhibit potent cytotoxic
activity. Further in vivo and in vitro with different
human cell lines study is required to demonstrate the
antitumor activity of this plant and isolated the lead
compound responsible for this activity, might be

utilized for the development of novel anticancer drug.

References
1) Kamuhabwa A, Nshimo C, Witte P. Cytotoxicity of
some medicinal plant extracts used in Tanzanian
traditional medicine. J Ethnopharmacol 2000;

70:143-149.

Int. J. Drug Dev. & Res., Oct-Dec 2011, 3 (4): 101-108

Covered in Scopus & Embase, Elsevier



010% 10J 89°F an[eA O Y1IM snd1uadado) XapuJ Ul pPaJIda0)
Iodedq yoaeoasoy YyisuaT TINA

Dubey Harikesh et al: Cytotoxic activity of Ethanolic root extract of Calotropis Gigantea Linn

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

Kirtikar KR, Basu BD. Indian Medicinal Plants,
Sudhindhra Nath Basu, Allahabad, 1995, 3, pp 1609.
Girach RD, Ahmad A, Ahmad M. Observations on
ethnobotany of the Bhunjia- a tribe of Sonabera
plateau, Kalahandi, Orissa. Ethnobotany 1993; 5:
84.

Allen TF. Handbook of Materia Medica and
Homeopathic Therapeutics, Jain Publishers (P)
Ltd., New Delhi, 1994, pp 251.

Manandhar MP, Folk-lore medicine of Chitwan
district Nepal, Ethnobotany, 1990; *2:33.

Boericke W. Pocket Manual of Homeopathic
Materia Medica and Repertory. Jain Publishers (P)
Ltd., New Delhi, 1999, pp 157.

Sharma V. Dravyaguna Vigyan. Chaukhambala
Bharti Academy, Varanasi, 2001, 2, pp 435.

Jain SK, Sinha BK, Saklani A. Medicinal plants
known among tribal societies of India. Ethnobotany
2001; 1: 92.

Upadhyaya AS, Vartak VD, Kumbhojkar MS.
Ethnomedicobotanical ~ studies in  western
Maharashtra, India. Ethnobotany 1994; 6:28.
Srivastava SR, Keshri G, Bhargavan B, Singh C,
Singh MM. Pregnancy interceptive activity of the
roots of Calotropis gigantea Linn. in rats.
Contraception 2007; 75: 318-322.

Argal A, Pathak AK. CNS activity of Calotropis
gigantea roots. J Ethnopharmacol 2006;106:142-
145.

Pathak AK, Argal A. Analgesic activity of Calotropis
gigantea flower. Fitoterapia 2007; 78: 40-42.
Rajesh R, Gowda C, Nataraju A, Dhananjaya BL,
Kemparaju K, Vishwanath BS. Procoagulant activity
of Calotropis gigantea latex associated with
fibrin(ogen)olytic activity. Toxicon. 2005; 46:84-92.
Mathews RS. Artemia salina as a test organism for
measuring superoxide-mediated toxicity. Free
Radia Biol. Med. 1995; 18(5): 919-22.

Shinho K. Anti-tumor glycol proteins from Chlorella
and other species. Jpn Kokai Tokkyo Koho.
1984:105.

Pisutthanan S, Plianbangchang P, Pisutthanan N,
Ruanruay S, Muanrit O, Brine Shrimp Lethality
Activity of Thai Medicinal Plants in the Family

Meliaceae, Naresuan Uni J 2004; 12(2): 13-18.

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

Krishnaraju AV, Tsay HS. Biological Screening of
medicinal plants collected from easternghats of
India using Artemia Salina. Int J appl sci & Eng
2006; 4(2): 115-125.

Alim, MA, Khan AA, Rahman BM, Islam MA. In
vitro Antimicrobial properties and cytotoxic
activities of chromium complexes. Res J Agric and
Biol Sci 2007; 3(6): 599-604.

Carballo J, Hernandez-Inda Z, Perez P, Garcia-
Gravalos M. A comparison between two brine
shrimp assays to detect in vitro cytotoxicity in
marine natural products. BMC Biotechnol. 2002; 2:
17.

Lee S, Min B, Kho Y. Brine shrimp lethality of the
compounds from Phryma leptostachya L. Arch
Pharm Res 2002;25(5):625-654.

Metcalf J, Lindsay J, Beattie K, Birmingham §,
Saker M, Toroke A, Codd G. Toxicity of
cylindrospermopsin to the brine shrimp Artemia
salina: comparision with protein synthesis
inhibitors and microcystins. Toxican 2002;40:1115-
1120.

Sehgal R, Roy S, Kumar VL. Evaluation of cytotoxic
potential of latex of Calotropis procera and
podophyllotoxin in Allium cepa root model. Biocell.
2006; 30(1):9-13.

Akinboro A, Bakare A. Cytotoxic and genotoxic
effects of aqueous extracts of five medicinal plants
on Allium cepa Linn. J Ethnopharmacol 2007; 112:
470-475.

Oyedare B, Bakare A, Akinboro A. Genotoxicity
assessment of water extracts of Ocimum
gratissimum, Morinda lucida and Citrus medica
using the Allium cepa assay. Bol Latinoam Caribe
Plant Med Aromat 2009; 8(2):97-103.

Seth C, Misra V, Chauhan L, Singh R. Genotoxicity
of cadmium on root meristem cells of Allium cepa:
cytogenetic and Comet assay approach. Ecotoxicol
and Environ Safety 2008; 71: 711-716.

Sultan A, Celik TA. Genotoxic and Antimutagenic
Effects of Capparis spinosa L. on the Allium cepa L.
Root Tip Meristem Cells. Caryologia 2009; 62(2):
114-123.

Rose P, Widder S, Looft J, Pickenhagen W, Ong C,
Whiteman M. Inhibition of peroxynitrite-mediated

Int. J. Drug Dev. & Res., Oct-Dec 2011, 3 (4): 101-108

Covered in Scopus & Embase, Elsevier

107



010T 10J 89°'V anjeA DI YIIM snOTuId3do) X9pujJ Ul paad40)

Jdded yoaeasoay yisua TINA

Dubey Harikesh et al: Cytotoxic activity of Ethanolic root extract of Calotropis Gigantea Linn

28)

29)

30)

31)

32)

33)

34)

35)

36)

cellular toxicity, tyrosine nitration and a-1

antiproteinase inactivation by 3-mercapto-2-
methylpentan-1-o0l, a novel compound isolated from
Allium cepa. Biochem and Biophys Res Commun

2003; 302: 397-402.

Achary V, Jena S, Panda K, Panda B. Aluminium
induced oxidative stress and DNA damage in root
cells of Allium cepa L. Ecotoxicol and Environ
Safety 2008;70:300—310.

Steenkamp V, Eloff JN. Evaluation of Athrixia bush
tea for ctotoxicity, antioxidant activity, caffeine
content and presence of pyrrolizidine alkaloids. J
Ethnopharmacol 2007; 110: 16-22.

Kapadia GJ, Nishino H. Chemopreventive effect of
Resveratrol, Sesamol, Sesame oil and Sunflower oil
in the Epstein-Barr virus early antigen activation
assay and the mouse skin two-satge carcinogenesis.
Pharmacol Reas 2002; 45(6): 499-505.

Obuotor EM, Onajobi FD. Preliminary evaluation of
cytotoxic properties of Raphia hookeri fruit
mesocsrp. Fitoterapia 2000; 71:190-192.

Parra A L, Bucla LI. Comparative study of the assay
of Artemia salina L. and the estimation of the
medium lethal dose in mice, to determine oral acute
toxicity of plant extracts. Phytomedicine 2001; 8(5):
395-400.

Ahmad MS, Mirza B.

characterization and biological

Synthesis, chemical
screening for
cytotoxicity and antitumor activity of Organotin( IV
)  derivatives of  3,4-Methylenedioxy  6-
nitrophenylpropenoic acid. Molecules 2007; 12:
2348-2363.

Wanyoike G, Chhabra S, Lang’at-Thoruwa C, Omar
S. Brine shrimp toxicity and antiplasmodial activity
of five Kenyan medicinal plants. J Ethnopharmacol
2004; 90: 129—133.

Mackeen M, Ali A , Lajis N, Kawazu K , Hassan Z,
Amran M, Habsah M, Mooi L,Mohamed S.
Antimicrobial, antioxidant, antitumour-promoting
andcytotoxic activities of different plant part
extracts of Garcinia atroviridis Griff. ex T. Anders.
J Ethnopharmacol 2000;72: 395—402.

Inoue M, Ohtani K, Kasai R, Okukubo M,
Andriantsiferana M, Yamasaki K, Koike T. Cytotoxic

16-b-[(D-xylopyranosyl)oxyJoxohexadecanyl

37)

38)

39)

triterpene glycosides from a Malagasy plant,
Physena sessiliflora. Phytochem 2009; 70: 1195-
1202.

Padmaja R, Arun P, Prashanth D, Deepak M, Amit
A, Anjana M. Brine shrimp lethality bioassay of
selected Indian medicinal plants. Fitoterapia 2002;
73: 508-510.

Srivastava K, Mishra K, Cytogenetic effects of
commercially formulated atrazine on the somatic
cells of Allium cepa and Vicia faba. Pest Biochem
and Physiol 2009; 93:8-12.

Marcano L, Carruyo I, Campo D, Montiel X.
Cytotoxicity and mode of action of maleic hydrazide

in root tips of Allium cepa L. Env Res 2004;94:221-

226.

SCIimago
Journal & Country
Rank

Powered by

SCCPUS

108

Int. J. Drug Dev. & Res., Oct-Dec 2011, 3 (4): 101-108
Covered in Scopus & Embase, Elsevier



