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Antitumor properties of twigs extract &Foton bonplandianum Baill. were proven using potato
disc and radish seed bioassays. Tumor formatiofityalof Agrobacterium was distinctly
inhibited on potato disc in presence of methantdaex. Significant variation on the ability of
tumor formation was observed among the testednstrai Agrobacterium when treated with
different concentrations (10, 100 and 1,000 ppm)plaint extracts. Tumor inhibition was
increased with the increasing of concentrationplant extract. Decreasing the root length and
percentage of seed germination during radish sembdays further confirmed the antitumor
properties ofCroton bonplandianum. In conclusion it may be recommended that thedtioa
compound of this plant may play an important reledeveloping antitumor drugs for human
beings, as there is a similarity between humanpdeuat tumor formation mechanism.
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Introduction

Cancer is now serious health problems in humangisdinth in developed
and developing countries. Some conventional systsonsh as surgery,
chemotherapy, radiation therapy, immunotherapy,oolmmal antibody therapy
or other methods are being used for Cancer treatrivieost of the agents have
been revealed as mutagenic and/or carcinogenicaantighly toxic, not only
for cancer but also for normal cells (Fatber, 1968)e to the toxic and adverse
side effects of synthetic medicines being obserrathd the glove, herbal
medicine has made a comeback to improve the fulifit of our present and
future health needs (Harun-ur-Rashatl al., 2002). Several plant-derived
compounds have been approved as anti-cancer driggs vinblastine,
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vincristine, etoposide, teniposide, taxol, taxotéopotecan and irinotecan, just
to name a few (Syrovets and Laumonnier, 2009).

Crown gall is a neoplastic disease of plants causedgrobacterium
tumefaciens (Kahl and Schell, 1982; Lippincott and Lippincoi975) which
occurs in more than 60 families of dicotyledons andny gymnosperms
(Galsky and Wilsey, 1980Y.he Ti-plasmid causes the plant’s cells to multiply
rapidly without going through apoptosis, resultingumor formation similar in
nucleic acid content and histology to human andnahicancers (McLaughlin,
1991; Agrios, 1997)The potato disc assay demonstrates the inhibitidanosor
formation on potato discs; materials (e.g. plaritaets) that inhibit these plant
tumors have a high predictability of showing adtivagainst the P388 (3PS)
leukemia in mice (Ferrignét al., 1982). Development of a simple antitumor
prescreen using a convenient and inexpensive plenbr assay systems can
offer numerous advantages as alternatives to axeemsmimal testing in the
search for new anticancer drugs.

Croton bonplandianum Baill. is native to the southern Bolivia, Paraguay
Southwestern Brazil, and Northern Argentina of 8afimerica (Chakrabarty
and Balakrishnan, 1992froton is rich in secondary metabolites including
alkaloids and terpenoids (Rizk, 1987), the lattecluding irritant co-
carcinogenic phorbol esters (Phillipson, 1993ferpene resins found in many
species of Croton have been used experimentalbyudies of tumor initiation
and conceivably prove to be useful in cancer therépharma, 2009).
Considering its tremendous important in antitumoteptial, the present study
was undertaken to evaluate their antitumor andqtbyicity by utilization of
potato disc and radish seed bioassay.

M aterials and methods
Plant material

Croton bonplandianum Baill. was collected from different places of
Rajshahi University Campus. Taxonomic identitylo$ plant was confirmed by
Mr. A.H.M. Mahbubur Rahman, Assistant Professorpd&tment of Botany,
Rajshahi University, Rajshahi-6205, Bangladesh.gbwvere used for extraction.

Preparation of extracts

Extraction procedure was carried out according ltonAd and Beg (2001)
with some modification. Twigs were rinsed well witdyp and distilled water
(DW) and kept under shade still drying. Dried mialecoarsely powdered
using mortar and pestle followed by oven dry andhir reduced to powder
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using an electric blender (Nokia, Osaka-Japan) stoded in air tight glass
container. Powder (50 g) was then dissolved in areih by allowing to
sediment at room temperature (27-30 °C) for 7 dayls occasional shaking.
For filtrating the material, Teton cloth and Whatmido.1 filter paper were
used, respectively. The filtrates were then tramséeinto glass beaker and
dried into semisolid material using water bath ¢dek analogue, Thermostatic
water bath, China). Particular concentration (16hpp00 ppm and 1,000 ppm)
of the plant extract was prepared using methanchftitumor activity test, and
250 mg/ml was prepared for antibacterial assay

Antitumor potato disc assay

Antitumor test of plant extracts was performed atiog to standard potato
disc bioassay (Hussaiet al., 2007). Three A. tumefaciens strains named
AtTa0112, AtAc0114 and AtSI0105 (isolated and idmat in our laboratory)
were cultured on Luria-Bertani (LB) agar and theamsferred into LB broth and
incubated 48 hours. Six to seven loops of brothuced were transferred into test
tube containing 10 ml phosphate buffered salineS(REH 7.2). The following
proportion was used for antitumor activity testO @test extract + 1501 Double
Distilled Water (DDW) + 75@l A. tumefaciensin PBS. Camptothecin was used as
positive control replacing test extracts.

Red skinned potatoeSdanum tuberosum L.) were collected from local
market and thoroughly washed with tap and DW. kofase sterilization, 0.1%
HgCl, solution was used. Potato tubers were cut inton8 dirameter in size
cylindrical pieces using cork borer and transferratb DDW containing
conical flask. After washing, the cylindrical segritewere cut into 5 mm x 8
mm disc and placed onto agar (15 g/l) plates (¥@sdper plate). A 5QI of
appropriate inoculum were placed on the surfacsaoh potato disc. The plates
were sealed with parafilm and incubated at roonpeature at 27 - 36C for
21 days. After 21 days discs were stained with LLagmlutions (10% KI, 5%
I,) and tumors were counted under a stereo microsclpe experiment was
carried out in sterilized condition and repeate@ditimes. Percent inhibition of
tumors was calculated (McLaughlin, 1991; McLaughlet al., 1993;
McLaughlin and Rogers, 1998Ylore than 20% tumor inhibition is considered
significant (Ferrigniet al., 1982).Data were analyzed using ANOVA.

Antibacterial assay

The disc diffusion assay (Kirby-Bauer Method) wa®di to screen for
antibacterial activity of tested plant extract (Basgt al., 1966; Barry, 1980).
Methanol was used as negative control and erythcomy30 pg/ml),
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carbenicillin (100 pg/ml) and chloramphenicol (3§ml) were used as positive
control. Discs (Whatman No.1 filter paper) were regnated with 1@ of the
extract and antibiotics followed by air dried, @hén placed on seeded LB agar
plates. 20ul standard bacterial cultures (48 hours incubatedje used for
spreading LB agar plates. Plates were then incdkatt@8-30 °C for 24 hours.
Antibacterial activity was evaluated by measuremehtdiameter zones of
inhibition (mm) againsiA. tumefaciens strains. Each assay was carried out in
triplicates.

Radish seed phytotoxicity assay

Radish seed phytotoxicity assay was conducted dicgpto Turker and
Camper (2002). Two different determinations: 1)tremgth and 2) percent
seed germination were performed. For root lengterdenation, two different
concentrations (1,000 ppm and 10,000 ppm) of theetxwere used. Five ml
of each concentration of the extract was appliediltar paper in Petri plates.
After evaporation of methanol, 5 ml DW and stedtiz(using 0.1% HgG) 20
radish seeds were placed in each Petri plate. Plties were sealed with
parafilm and incubated at 23 + 2 °C. DDW was used aegative control. Root
length was measured after 1, 3 and 5 days of ialteivhis experiment was
repeated three times.

For seed germination, two different concentrati(f®00 and 7,500 ppm)
of the extract were used. This part of the expearinee similar to that of earlier
experiment except for the extract concentratiortsrarmber of seeds. Here, 100
radish seeds were placed on each Petri plate. Gatedi seeds were counted
every day up to 5 days after treatment. Experimastrepeated three times.

Results
Antitumor potato disc assay

Three strains of tumor producing. tumefaciens showed significantly
different response from each others in all testedcentrations of the plant
extracts. Similarly, the extract concentration aggmnificantly differed in tumor
inhibition Maximum and minimum tumor inhibition weeobserved against the
strain AtSI0105 (16.92-40.76%) and AtTa0112 (9.83F8%), respectively. No
significant tumor inhibition was observed at 10 ppgainst the studied strains.
Strain AtSI0105 was more prominent for producingau (8.6 £ 0.23) compared
to strains AtAc0114 (7.2 £ 0.20) and AtTa0112 a.25) (Fig.1, 2).
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Fig.1. Comparative graphical presentation of differentcarirations of methanol extract of
C. bonplandianum and studied threA. tumefaciens strains on crown gall tumors formation in
potato discs.

Bacterium (AtS10105) 10 ppm 1000 ppm

Fig. 2. Effect of methanol extract &. bonplandianum on crown gall tumors formation b
tumefaciens strains on potato discs. Data were recorded 2ftefays of treatment.

Al, B1 and C1 showing normal tumor developmentisesmce of plant extracs (control).

A2, B2 and C2 showing reduction of number of turdevelopment in presence of 10 ppm
plant extract.

A3, B3 and C3 showing reduction of tumor formatiompresence of 1,000 ppm plant extract.

83



Antibacterial assay

The results of antitumor potential of the plantragt but not on
Agrobacterium viability, antibacterial assay were justified befoantitumor
activity test. A high concentration (250 mg/ml)tbé plant extract was used for
antibacterial assay and no inhibition zone was rceemh Similar results were
observed in antibiotic treatment.

Radish seed phytotoxicity assay

Root length and seeds germination were activelipitdd by the extracts
at both concentration (1,000 ppm and 10,000 ppmg) @ 4).0On the fifth day,
root length 14.56+0.34 and 7.16+0.37 were recoiteti000 ppm and 10,000
ppm, respectively. On the other hand, seed germmat(45.66+01.20 and
26.66+0.88) were recorded at 1,000 ppm and 7,50 pgspectively.
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Fig. 3. Histogram showing radish seed Fig. 4. Graph showing radish seed
phytotoxicity assay on root length at two phytotoxicity assay on percentage of
concentrations of methanol extract of seed germination at two concentrations
C. bonplandianum including control. of methanol extract of

C. bonplandianum including control.
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Discussions

Antitumor potato disc assay is a valuable tool tingicates antitumor
activity of test compound by their inhibition crovgalls formation that was
induced in wounded potato tissues Aytumefaciens. This bioassay was a
sensitive, bench-top antitumor assay for chemitas disrupt the cell cycle
(mitosis, S phase, etc.) regardless of their mddection (Cokeret al., 2003).
Several scientists have been used these methodtheveast 15 years, and they
appear to be adaptable to the purpose of stand#iatizor quality control of
bioactive compounds in such heterogeneous botanidalrry and Lingling,
1998).

C. bonplandianum plays an important in antitumor potential, the magiol
extract was evaluated for antitumor activity withypotoxic analysis. It was
shown that tumor formation was observed whAgrobacterium strains alive on
living potato disc. The potato discs were often dged due to the
contamination and other physiological factors whéere was no tumor
formation. Thus successful attachmentAgfobacteirum on living potato disc
is needed for antitumor test of plant extracts.

The results of antitumor activity and antibacteshlowed that a high
concentration 250 mg/ml of the plant extract hadimabition zone. This
indicated that three was no effect of plant extrant the viability of A.
tumefaciens also as reported by Hussaiet al. (2007). Erythromycin,
carbenicillin and chloramphenicol were tested fortlfer confirmation and
similar results were foundl'hese results revealed that tumor formation was
decreased only for the bioactive compound preseplaint extract.

This study root length and seed germination wetigely inhibited by the
plant extract at 1,000 ppm., as a result suppditethayatullahet al. (2007).
The maximum inhibition was observed at 10,000 pmreported earlier by
Turker and Camper (2002).
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