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ABSTRACT

Sesbania Grandiflora (Family: Leguminosae) is a imi@dl plant used as tumor suppressant agent inrsae, a
traditional system of medicine practiced in subtgmntal India. The aim of the study was to systerally
investigate and reveal the cytotoxic potential ekkmnia grandiflora bark extract [petroleum etheBP),
Chloroform (BC), Methanol extract (BM) and Aqueedtract (BA)] against Brine shrimp lethality bioags Allium
cepa root model and MTT- bioassay. We tested timledase dependent specific cytotoxic activity of B@, BM
and BA on Artemia salina by brine shrimp lethaligsay. The extracts were also investigated withnAltepa root
model for cytotoxic and antimitotic effect. FinaBM and BA were investigated for their cytotoxidgmial using
PA-1 cell lines containing human ovary epitheliaatocarcinoma cells in vitro. In Brine shrimp lathy bioassay
methanolic bark extract of the plant (BM) was fouade most potent with sg&values of 924.34. In Allium cepa
model BM showed maximum growth retarding effectGnhg/ml with significance of (p<0.01). Finally inTNI-
bioassay BM was found to be active at 0.001-0.0thjidlethanolic bark extract of sesbania grandiflaantains
potent cytotoxic compounds with specific activiggiast human ovary epithelial teratocarcinoma celsirther
studies are needed to confirm the in-vivo anticamogivity and subsequent isolation and chemicalrelterization
of the active molecules.

Key words: Artemia salina Cytotoxicity, Brine shrimpAllium cepa MTT- bioassay, Indian medicinal plant.

INTRODUCTION

Sesbania grandiflorgFamily: Leguminosae) is a medicinal plant usedm@i#tumor agent in Ayurveda a traditional
system that has been practiced for several milieimihe Indian subcontinent [1, 2, 3, 4, 5].

Sesbania grandifloras quick growing, soft wood tree native of Malaysind is grown in many parts of India such
Punjab, Delhi, Bengal, Assam etc [Gesbania grandiflorehas been used for Inflammation, Gout and tumor
treatment [2, 3, 5]t has been found that the crude extractegbania grandiflordlower has anti-microbial activity
[6]. The other species of sesbania suckesbania drummondieeds has found to have cancer inhibitor flavonoid
sesbanimide. Ethanolic seed extractseSbania vesicariasesbania puniceand sesbania drummondihowed
antitumor activity [4, 7, 8, 9].
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Considering the above information we investigatee in-vitro cytotoxic potential ofesbania grandiflorabark
extract (BP, BC, BM, BA) by using brine shrimp lality bioassayAllium ceparoot model and MTT-bioassay
using PA-1 cell lines of Human ovary epithelial a@rcarcinoma cells. We determined the time and dependent
cytotoxic effect of petroleum ether extract (BPhl&@oform (BC), Methanol extract (BM) and Aqueousract
(BA). We report below thagesbania grandiflora@ontains potent cytotoxic activity.

MATERIALS AND METHODS

1.1. Collection and Authentification of plant.

The bark ofsesbania grandiflorglant was collected from Nagpur district, MahatesHndia during their flowering
season. The plant and the bark was botanicallytifiezh and confirmed from the department of botany,
Rashtrasanth Tukdoji Maharaj, RTM Nagpur Universitiagpur. (A voucher specimen 9403 is retainedhim t
departmental collection for further reference).

2.2 Chemicals and standard drugs.
Paclitaxel, Cyclophosphamide, Acetoorceine, Hydlmit acid were of analytical grade obtained froneepti
pharmaceutical and Loba chemicals pvt.Ltd, Nagpur.

2.3 Preparation of total bark extract

The barks were washed, air dried in the shade ah remperature (25-30) for 6-8 days. The bark were then
powdered by milling and stored at room temperaforefurther use. About 250g of the bark (powdereds
charged into soxhlet apparatus and extraction wased out with following solvent. 1. Petroleum ett{60-86C),
2.Chloroform, 3.Methanol and 4. Aqueous (maceré&ed8 hrs). Each time before employing the sohartigher
polarity, Marc was completely dried. The percentrasts obtained from the successive extraction wdifferent
solvent were petroleum ether extract (3.68%), GHtom extract (7.96%), Methanol extract (12.60%) &gueous
extract (15.90%). Each extract was then concemtratéed and collected in glass bottles and useddmeening by
Brine shrimp lethality bioassagllium ceparoot model and MTT- bioassay.

Experimental Models

1.2.Brine Shrimp Lethality Bioassay Model.[10,11]

Brine Lethality bioassay was carried out to invgstie the cytotoxicity of extracts of medicinal glaesbania
grandiflora. Brine shrimps (Artemia Salina) eggs were purctidsem (Matsyakanya aquarium, Nashik) and 150
mg of the eggs were kept for hatching in a consfsped vessel (1L), filled with sterile artificiaba water
(prepared using sea salt 38g 1-1) and adjusteti 8./ using 1N NaOH to avoid risk of death to thrtefnia larvae
by decrease of pH during incubation, under constardtion for 72hr [12, 13, 14After 48 hours of hatching 15ml
of yeast solution 0.06% was added to vessel foryelige of salt water in order to feed larvae. &ft72 hours
hatching takes place, active nauplii free from slgglls were collected and used for the assay BK Fbr the plant
extract, five concentrations were tested in ordetetermine dose response relationship, and aada@mbup was set
with vehicle used for dilutions. Tested concentmatof samples were 100, 500, 1000, 2000, 50§/@nl. solutions
were prepared in distilled water by prior sonicatémd then triturated with tween-80 to achieveamif suspension.
Ten nauplii were drawn through a glass capillargt alaced in test tube containing sample, filledhvt mi total
volume of artificial sea water. Experiment were @octed along with control (vehicle treated) at abaventioned
concentrations of test substances in a set of testdubes per dose. After 24 hours, live nawpdife counted and
LCso value was estimated using the statistical methigutabit analysis [16, 17, 18, 19 ].

19
Scholars Research Library



Rohit Gupta et al J. Nat. Prod. Plant Resour., 2013, 3 (5):18-25

Fig.1. Probit Analysis - Probit Sigmoid Curve for Sandard Drug (cyclophosphamide)
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Fig.2. Probit Analysis — Probit Sigmoid Curve for Methanolic extract (Bark)
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Table 1: LcsoValue of Different Extracts of Plant

SR.NO PLANT EXTRACTS LCsc pg/ml | REMARK
1 Cyclophosphamide (std)) 794.43 Active
2 Petroleum ether extract 3197.87 Not-actiye
3 Chloroform extract 2667.82 Not-Active
4 Aqueous extract 1426.39 Not-active
5 Methanolic extract 924.34 Active
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1.3. Allium cepa root model.
The aim of this model was to evaluate the cytot@atential of Bark extracts @esbania GrandiflordBC, BM,
BA) in Allum cepal meristem’s in vitro, that affect the prolifenatikinetics [20, 21].

The root Meristem oAllium cepalL. bulbs were grown in dark with temperature of%0.5C in beaker of about
100 ml capacities. The beaker was filled with tegdex so that the bases Alium ceparemained immersed in the
water. The beaker was supplied with constant aeratnd water was renewed every 24 hours. Afterd2yd most
of the roots ranged from 2-3cm in length. Workititutions of all the drugs were made in distill wat The
different extracts of bark ofesbania grandiflorad BC, BM, BA) was sonicated and triturated in distvater to
obtain 1mg/ml and 10mg/ml concentrations. Standhrd), Cyclophosphamide was used at a concentration
1mg/ml and 10mg/ml. Paclitaxel was used at a cdnagon of 0.05mg/ml and 0.5mg/ml. The bulbs withotr tips
grown up to 2-3cm were placed over different extvand incubation was carried out at ambient teatpez. The
length of the roots grown in the drug solution (heappearing roots not included), root number amat tength
were recorded at Ohr, 48hr and 96hr and comparddthat of the control bulbs [20, 22, 23].

1.3.1.Microscopic examination and determinatiomitbtic index.

The root tips (2-3 mms) were collected placed inH@L for 5 minutes, Squashed and finally stainethvid %
acetoorceine. For Each root tip the number of otitand Total Meristematic cells were counted 18 Beld’s
using highly power ( 200 X ) Motic Microscope. Ith @00-900 cells were counted and cell’'s manifegtiifferent
stages of mitosis that is, Interphase and proplijpseMetaphase (T) Anaphase (A) and Telophase (&)ew
recorded. The Mitotic Index was calculated usintpfeing formulae.

Mitotic Index - P+M+A+T

[MI] Total cells

Table 2: Observations forAllum cepa root length and root number attained following inabation with different extracts of Sesbania
Grandiflora and drugs in comparison to control

. Root length in cr
Sr. no Groups Concentration OThrs 28 hrs 96 hrs
1 Control 1mg/ml 2.768.12 (n=14) 2.98%24 (n=26) 3.26x14 (n =35)
3 Methanolic extract (bark| 1mg/ml 25209 (n=16)] 2.19*10 (n=18) 1.9M»t05* (n=19)
4 Agueous extract 1mg/ml 24822 (n=19) 2.70x15 (n=34) 2.81:18 (n=42)
5 Cyclophosphamide 1mg/ml 24968 (n=17) 2.14%12 (n=19)| 1.8x07* (n=23)

Table 3: Observations forAllum cepa root length and root number attained following inabation with different extracts of Sesbania
Grandiflora and drugs in comparison to control

. Root length in cm
Sr. no Groups Concentration OTrs 28 hrs 96 hrs
1 Control 10mg/ml 3.543:18 (n=16)] 3.76%13 (n=31) 4.10:11 (n=41)
2 Methanolic extract (bark 10mg/ml 2.8510 (n=18) 1.221:08 (n=16) 0.92x14 ** (n=15)
3 Agueous extract 10mg/ml 24949 (n=18) 2.73%16 (n =23) 2.86x11 (n=29)
4 Cyclophosphamic 10mg/m 251+0.11 (n=1¢ | 1.84+0.14 (n=1¢| 1.4+0.17* (n=1¢
5 Paclitaxel 0.5mg/ml 25814 (n=11) 1.34:13 (n=9)] 0.82x06 ** (n=5)

Statistical significance is given for comparisorr@dt length attained at 48 and 96 hr with respedd hr control * p< 0.05; ** p<0.01.

Table 4. Mitotic index in Allium cepa Meristem following incubation with various drugs

Sr.No Groups Concentration Mitotic Index

( mg/ml) 0 hr . 48 hr : 96 hr :
1 Contro 51.71+ 0. | 53.26%0.. | 53.66+0..
2 Paclitaxel 0.05mg/ml 53.16+ 04 42.50+Q.5 30.013
3 Methanolic extract 1mg/ml 57.13+.2 49.34+0.4 .1830.2
4 Cyclophosphamide 1mg/ml 62.36£ 0.1 54.36+0.4 34#40.2
5 Agueous extract Img/ml 61.17+£0{1 57.05%|5 5065
6 Chloroform extract] 1mg/ml 54.77+¢0.8 51.66+0\5 4830.3

Statistical significance is given for comparisomufotic index obtained at 48 and 96 hr with regged hr control * p< 0.05; ** p<0.01
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Table 5: Mitotic index in Allium cepa Meristem following incubation with various drugs

Sr.No Groups Concentration Mitotic Index
( mg/mi) 0 hr 48 hr 96 hr
1 Control 64.06£ 0.6 66.0.+0.2 68.83+0.4
2 Paclitaxel 0.5mg/ml 63.93: 04 47.02.+0.1 30.91%**
3 Methanolic extrac 10mg/m 61.13+ 0.1 | 47.0.1+0.. | 30..85+0.1
4 Cyclophosphamide 10mg/ml 65.08+ 0.3 53.94+ 0.6 .8380.1*
5 Agueous extract 10mg/ml 57.98+0.7 53.86x0.4 73B0.5
6 Chloroform extract] 10mg/ml 62.49+0.1  57.38+0[2 .23%0.4

Statistical significance is given for comparisomufotic index obtained at 48 and 96 hr with resged hr control * p< 0.05; ** p<0.01

1.4.MTT- Bioassay

In study of MTT Assay Cell Proliferation activityf warious extracts oSesbania grandiflorébark had been
evaluated, which estimated the effect of variousagexs on the growth of cell in vitro. Measuremehtell viability

and proliferation forms the basis for this in vitessay. For evaluation of cytotoxic potential $&sbania
Grandiflora plant through MTT Assay, Methanolic extract (baakjd Aqueous extract had been send to “Deshpande
Laboratories”, Bhopal. Further screening and evanahad been carried out at Deshpande Laboratariesthe
results obtained were provided in table no 6.

Fig.3. Dose response curves of compounds against-BA
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Table. 6 Cytotoxicity analysis ofsesbania grandiflora bark extracts against Teratocarcinoma
Assay MTT
Time of incubation 96h
Cell Line PA-1
Organism Homo sapienghuman)
Organ Ovary
Tissue Epithelial
Disease Teratocarcinoma
Derived from metastatic site | Ascites
Antigen expression HLA A28, B12

Oncogene N-ras + (activated)
Amelogenin: X
CSF1PO: 9,12
D13S317:9,10

D16S539: 9,12

DNA Profile (STR): D5S818: 11
D7S820: 9
THO1: 7,9
TPOX: 11
VWA: 15,17
Cytogenetic Analysis: NA
Isoenzymes: G6PD, B
Age: 12 years
Gender: Female
The line was established from cells taken from  tasci fluid and
Comments: cells form _tightly knit colonigs, and qifferentialn form embryoid bodies when c_u!tured in low serfim
) concentration, or at low plating densities or wherated with 5-bromo-2'-deoxyuridine. The embryonic
antigen PCC4 is expressed, but F9 is not detectable
Assay used MTT
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Indicates the cytotoxic activity of methanolic exdr (B) and Aqueous extract (A) against human oeguiyhelial
teratocarcinoma cell using PA-1 cell lines. IC50uezof A is 0.01pg and B is 0.001-0.01ug.

Table 7. 1G5, Values of Methanolic and Aqueous Extract of Plant

Compound ICs¢ Status
A (Aqueous extract) 0.01 pg Active
B (Methanolic bark extract) 0.001-0.01 Jg  Actiye
Standard doxorubicin 500nM Active

1.5. Statistical analysis

All the experiments were conducted in duplicate mpkated at least twice. For brine shrimp lethdlibassay, five
different dilution of the test samples were tesabmhg with control and Lc50 values was estimatedgustatistical
method of probit analysis. Fgkllum ceparoot model the values are given as mean + SEMthaddata was
analyzed by student t-test.

RESULTS AND DISCUSSION

Brine shrimp is a crustacean whose larvae aretsentd a variety of substances. This test is ysticularly in the
developing countries, were 85% of the populatioe wsedicinal plants in traditional therapies [24)].289n
cytotoxicity evaluation of plant extracts by brislerimp lethality bioassay, An kgvalue lowers than 1000 pg/ml is
considered bioactive [15,19].

In brine shrimp lethality bioassay theshwalues for petroleum ether extract, Chlorofornrast, Methanol extract
and Aqueous extract sesbania grandiflordbark was calculated with that of a positive con€gtlophosphamide
which is given in table no.1. The degree of letljalvas found to be directly proportional to the centration of
extract. In the evaluation of cytotoxic potentiaking brine shrimp Lg values of the standard drug
Cyclophosphamide was found to be 794.43. In coraparwith the standard drug maximum mortalities tptace

in methanolic bark extract (BM) afesbania grandiflorplant with Lgg values of 917.37. The statistical comparison
for standard drug Cyclophosphamide and methanalik extract (BM) is given in Fig.1 and Fig 2.

In Allum cepa root model different extracts sdsbania grandiflorg(BC, BM, BA) was evaluated on the growth
(cytotoxic activity) of Allum cepa root meristemand the effect was compared with standard anticadieg
Cyclophosphamide and Paclitaxel. Cytotoxic effdct@sbania grandifloras evident in the form of shortening and
decaying of roots which has been quantified asedeser in the root length and root number in theaektreated
group as compare to control. A progressive incrgaseot number and root length was observed inrobgroup at

Ohr, 48hr and 96hr (Table no 2 and 3.). Incubatibbulbs in different concentration of bark exteproduced a
growth retarding effect that was associated witteerease in root number. The cyclophosphamide attlamolic
bark extract (BM) arrest the root growth. The ronamber did not increases any further at 10mg/mtentration.
Paclitaxel at 0.05mg/ml and 0.5mg/ml produce roetay and decrease the root length and root number
significantly at 48 h and 96 h as compare to tti&t lo with significant of (P<0.01) given in table.2 and 3.

However among the different extractsgfsbania grandifloravhich was tested, Methanolic extract (BM) was show
the maximum growth retarding effect at 10mg/ml wheompared to standard drug paclitaxel and
Cyclophosphamide after Oh, 48h and 96h with sigaifce of (P<0.01) given in table no.3.

The mitotic cells were counted in the root merigedmthe above groups at 0, 48 and 96 h of incabatiith each
drug. The mitotic index ranged between 51.71+ 6.33.66+0.2 (Table 4) and 64.06+ 0.6 to 68.83+Uab(e 5) in
the control group over a period of 96 h. Methanektract produced a significant decrease in mitiotiex that was
dose and time dependent. The mitotic index at 16gdncentration of methanolic extract was 47.01341 48 h
and 30.85+ 0.1 at 96 h (p<0.05). Treatment withm@fnl of paclitaxel significantly reduces the mitoindex to
30.91+ 0.5 at 96 h (p<0.0). Treatment with cyclogdttamide at 10mg/ml concentration brought downntitetic
index to 39.82 + 0.1 at 96 h (p<0.0B)lium ceparoot tip meristems have been widely used for teduzation of
cytotoxic and anti-mitotic activity of various comymnds [26]. In the present study we have testedytotoxic and
anti- mitotic effect of methanolic extract, aqueoextract, standard anticancer drugs, paclitaxel and
cyclophosphamide iAllium ceparoot tip meristem model. Paclitaxel, an inhibitémmicrotubule assembly was the
most effective in inhibiting mitosis iAllium ceparoot tip meristems. In this model, its cytotoxféeet was evident
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in the form of shortening and decaying of rootstiAmmor drugs that interact with microtubules aatulin are
known to block mitosis and induced cell death bgpsis. On the other hand, cyclophosphamide akgylBNA
and protein after it has been metabolized by cytmole P450 to yield phosphoramide mustard and dorolie
induces plasma membrane blebbing, DNA fragmentadiuh cleavage of poly (ADP-ribose) polymerase (PARP
and produces cell death by apoptosis [27]. Thetoyio effect of methanolic extract was significgntiomparable

to that of the paclitaxel and cyclophosphamide. sTlour study demonstrates that methanolic bark exivé
sesbania grandifloraexhibits cytotoxic properties like standard antimer drugs paclitaxel and cyclophosphamide.
However, the mechanism for such an effect needsduevaluation.

In study of MTT Assay Cell Proliferation activityf @arious extracts oSesbania grandiflordbark was evaluated,
which estimated the effect of various extracts loa growth of cell in vitro. Measurement of cell bildy and
proliferation forms the basis for this in vitro ags The Methanolic extract and aqueous extracGesbania
grandiflora L had been evaluated at Deshpande Laboratoriegdbh

Analogous to the results obtained in previous mgddlethanolic extract (bark) was found to be activth IC 50
value of 0.001-0.01 pug/ml and also aqueous extvastfound to be active with IC 50 value of 0.01plg/m

CONCLUSION

Methanolic bark extract dfesbania grandifloraontains potent cytotoxic compounds with spea@fitivity against
human ovary epithelial teratocarcinoma cells. Fertstudies are needed to confirm the in-vivo antea activity
and subsequent isolation and chemical charactienizat the active molecules.
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