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 Catharanthus roseus (L) G. Don is an ornamental plant belonging to family 

Apocynaceae which synonymously called Vinca rosea. This plant contains indole 
alkaloids such as vinblastine, vincristine, ajmalicine, serpentine and other important 

chemical classes like flavonoids, anthocyanin and sterols. This study establish an in 

vitro callus induction from leaf explants of vinca rosea cultivated in Egypt using 
different concentrations from two auxins (2,4-D and picloram) and study the 

cytotoxicity of callus extract and plants grown in soil against three mammalian cell 

lines, HCT-116 cells (human colon cancer), HepG-2 cells (human hepatocellular 
cancer) and MCF-7 cells (human breast cancer). These data indicated that the best 

concentration for callus formation were 1mg/L and 0.5 mg/L with 2,4-D and picloram 

respectively. Furthermore both extracts have cytotoxic activity against above cell lines 
but callus extract showed more significant activity than plants grown in soil (3 weeks) 

extract. 
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INTRODUCTION 

 

The treatment of many diseases by using 

medicinal plants is an age-old practice (Rahna, et al., 

2013). The world health organization (WHO) stated 

that more than 80% of developing countries in the 

world use medicinal plants for their health care 

(Sumira, et al., 2016). Catharantus roseus  (L) G. 

Don is a famous medicinal plant cultivated in Egypt 

and contains beside other compounds,  two important 

indole alkaloids viz. vincristine and vinblastine that 

are used as anticancer (Taha, et al., 2008). Where, 

serpentine and ajmalicine are used as sedative and 

antihypertensive respectively (Negi, 2011). The 

species of Catharanthus roseus are interest for both 

in vitro and in vivo studies from which more than 

130 indole alkaloids were isolated (Aslam, et al., 

2010; Van, et al., 2004). The anti-tumor indole 

alkaloids (vincristine and vinblastine) are used for 

treatment of leukemia by reduce blood leukocytes 

number (increase number of leukocytes indicate 

leukemia) and also used for treatment of Hodgkin's 

lymphoma (Jaleel, et al., 2008). Catharantus roseus 

produce vincristine and vinblastine in small amounts, 

for example 2000 kg from Catharantus roseus leaves 

produce one gram active indole alkaloid which used 

for treatment child suffering from leukemia for 6 

weeks (karthikeyan, et al., 2008). Tissue culture 

especially callus induction technique is simple and 

rapid method for production of important drugs from 

natural source. The first report for callus induction 

was done by (Chapman, 1955) after that several 

studies used the technique for somaclonal variation 

and mutation on cells (Larkin & Scowcroft, 1981and 

Van Harten, et al., 1981). Researchers found that in 

vitro induction was not depend on the species of 

plant only but others can control this technique such 

as types and age of explants, light, hormones 

concentrations and temperature (Mohebodini, et al., 

2011; Salehi, et al., 2008). Most of cytotoxic drugs 

used for cancer chemotherapy can also induce 

genotoxic, carcinogenic and tratogenic effects in 

non-tumour cells, therefore the search for used some 

medicinal plants which are effective on cancer cells 

with minimal toxicity to normal cells (Nor Hazwani, 

et al., 2010). Evidently, there are no studies on callus 

induction  by using 2,4 D & picloram and 

cytotoxicity of callus extract of Catharantus roseus L 

cultivated in Egypt. So, the present study reports a 

first reliable protocol for in vetro callus induction of 

Catharantus roseus L cultivated in Egypt 

furthermore the cytotoxicity activity of callus  and  

plants grown in soil (3 weeks) extract against three 

mammalian cell lines HCT-116 cells (human colon 

cancer), HepG-2 cells (human hepatocellular cancer) 

and MCF-7 cells (human breast cancer). 

 

MATERIALS AND METHODS 
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Plantmaterial: 

Seeds were collected from mature healthy plants 

of Catharantus roseus L cultivated in Orman 

botanical garden. Giza, Egypt. The plant was 

identified by Mrs. Therese Labib consultant of 

Egyptian flora, Orman garden, Giza, Egypt. 

 

Surface Sterilization: 

The seeds were initially surface sterilized in 

0.1% (w/v) fungicide for 10 min followed by soaking 

for 2 min in 70% (v/v) ethanol, then washed by 

sterile distilled water. Thereafter, these seeds were 

second surface sterilized with 30 % commercial 

bleach (5.25% sodium hypochlorite) supplemented 

with few drops of  Tween 20 for 20 min followed by 

rinsing for 3x5 min. 

 

Culture Media: 

Germination: 

After sterilization, seeds were cultured on MS 

(Murashige and Skoog, 1962) medium contained 3.0 

% sucrose and 0.8 % agar at 24± 2ºC and pH 5.7 

with 16/8-h (light/dark) photoperiod for 15 days. 

Fifteen seeds were cultured for each petri dish. 

 

Callus induction: 

Explants from in vitro grown seedlings were 

used. Young leaves were cut in portion of about 0.25 

cm2 and the adaxial face was placed on the MS 

medium contained 30% (w/v) sucrose supplemented 

with different concentrations of 2,4-D (0, 1, 1.5, 2 

and 2.5 mg/L) and picloram (0, 0.5, 1, 1.5 and 2 mg/ 

L), as sole of growth regulators. Cultures were then 

incubated in dark at 24±2 ̊C for three weeks. Fifteen 

explants were cultured for each petri dish and 

triplicate for each treatment. Analysis of the 

percentage of callus induction, morphology and color 

of the callus and intensity of callus growth were 

observed every five days. 

 

Extractions  for cytotoxicity experiment: 

50g from callus  and same amount from plants 

grown in soil (after 3 weeks) of Catharantus roseus 

L were separately soaked in 70% ethanol (1:10 w/v) 

for one week at 35 ºC on shaker, then filtration and 

the filtrate evaporated under vaccum using rotary 

evaporator at 55 ºC till dryness. The obtained semi 

solid mass, from both hydroalcoholic extracts were 

stored at 4 ºC and freshly prepared for cytotoxicity 

assay. 

 

Evaluation of cytotoxic effects: 

Cytotoxicity assay was done at Regional Center 

for Mycology and Biotechnology (RCMB), Nasr 

city, Cairo, Egypt. Mammalian cell lines: HCT-116 

cells (human colon cancer cell line), HepG-2 cells 

(human hepatocellular cancer cell line) and MCF-7 

cells (human breast cancer cell line) were obtained 

from VACSERA Tissue Culture Unit.  

 

Chemicals Used:  
Dimethyl sulfoxide (DMSO), crystal violet and 

trypan blue dye were purchased from Sigma (St. 

Louis, Mo., USA).  

Fetal Bovine serum, DMEM, RPMI-1640, 

HEPES buffer solution, L-glutamine, gentamycin 

and 0.25% Trypsin-EDTA were purchased from 

Lonza. 

 

Crystal violet stain (1%):  
It composed of 0.5% (w/v) crystal violet and 

50% methanol then made up to volume with ddH2O 

and filtered through a Whatmann No.1 filter paper. 

 

Cell line Propagation: 

The cells were propagated in Dulbecco’s 

modified Eagle’s medium (DMEM) supplemented 

with 10% heat-inactivated fetal bovine serum, 1% L-

glutamine, HEPES buffer and 50µg/ml gentamycin. 

All cells were maintained at 37ºC in a humidified 

atmosphere with 5% CO2 and were subcultured two 

times a week.  

 

Cytotoxicity evaluation using viability assay:  
For cytotoxicity assay, the cells were seeded in 

96-well plate at a cell concentration of 1×104 cells 

per well in 100µl of growth medium. Fresh medium 

containing different concentrations of the test sample 

was added after 24 h of seeding. Serial two-fold 

dilutions of the tested chemical compound were 

added to confluent cell monolayers dispensed into 

96-well, flat-bottomed microtiter plates (Falcon, NJ, 

USA) using a multichannel pipette. The microtiter 

plates were incubated at 37ºC in a humidified 

incubator with 5% CO2 for a period of 48 h. Three 

wells were used for each concentration of the test 

sample. Control cells were incubated without test 

sample and with or without DMSO. The little 

percentage of DMSO present in the wells (maximal 

0.1%) was found not to affect the experiment. After 

incubation of the cells for at 37°C, various 

concentrations of sample were added, and the 

incubation was continued for 24 h and viable cells 

yield was determined by a colorimetric method 

(Mosmann,1983, Gomha, et al., 2015). In brief, after 

the end of the incubation period, media were 

aspirated and the crystal violet solution (1%) was 

added to each well for at least 30 minutes. The stain 

was removed and the plates were rinsed using tap 

water until all excess stain is removed. Glacial acetic 

acid (30%) was then added to all wells and mixed 

thoroughly, and then the absorbance of the plates 

were measured after gently shaken on Micro plate 

reader (TECAN, Inc.), using a test wavelength of 490 

nm. All results were corrected for background 

absorbance detected in wells without added stain. 

Treated samples were compared with the cell control 

in the absence of the tested compounds. All 

experiments were carried out in triplicate. The cell 
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cytotoxic effect of each tested compound was 

calculated. The optical density was measured with 

the microplate reader (SunRise, TECAN, Inc, USA) 

to determine the number of viable cells and the 

percentage of viability was calculated as [1-

(ODt/ODc)]x100% where ODt is the mean optical 

density of wells treated with the tested sample and 

ODc is the mean optical density of untreated cells. 

The relation between surviving cells and drug 

concentration is plotted to get the survival curve of 

each tumor cell line after treatment with the specified 

compound. The 50% inhibitory concentration (IC50), 

the concentration required to cause toxic effects in 

50% of intact cells, was estimated from graphic plots 

of the dose response curve for each conc. using 

Graphpad Prism software (San Diego, CA. USA). 

 

RESULTS AND DISCUSSION 

 

Callus induction: 

Catharanthus roseous L (syn. Vinca rosea) is 

well known plant with many uses and produce 

vincristine and vinblastine by different techniques 

such as tissue culture, cell culture,  shoot culture, 

semi synthesis as well as total synthesis 

(Abdulmyanova, et al., 2015). In this experiment, 

induction of callus was done from leaf explants of  

Catharantus roseus L cultivated in Egypt, that was 

taken after 3 weeks from callus induction. The results 

(table 1 & fig.1) showed that both 2,4-D (2,4-

dichloro-phenoxyacetic acid) and picloram have 

stimulatory effects on callus induction compared 

with control (hormone free). 2,4-D showed 

significant effects on both callus formation and callus 

induction percent. The results in (table 1) showed, 

the maximum degree of callus formation was noted 

at concentration 1mg/L while, the maximum callus 

induction percent (70 %) was at 1.5 mg/L and the 

minimum degree of callus  formation was showed at 

2 & 2.5 mg/L, furthermore 2.5 mg/L from 2,4-D 

recorded the minimum callus induction percent 

(43.33 %). In case of picloram the maximum degree 

of callus formation was at 0.5 mg/L and the 

minimum response was at 1.5 & 2mg/L while, the 

maximum callus induction percent (70 %) was 

showed at 1mg/L and the minimum response (46.66) 

was at concentration 2mg/L.

 

 

 
 

Fig. 1: Steps of callus induction from leaf explants of  Catharantus roseus L. 

A, seedling; B. Germinated plants; C. Callus beginning from leaf and D. Callus mass after 3 weeks 

 
Table 1: Effect of different concentrations of 2,4-D and picloram on callus induction from leaf explant of Catharanthus roseous after 3 

weeks culture: 

Hormone Concentration 

(mg/L) 

Degree of callus 

formation 

Morphology of 

callus 

Colour of callus Callus induction % 

2
,4

- 
D

 

0 - - - - 

1 +++ Friable W 66.66 

1.5 ++ Friable WB 70 

2 + Friable W 50 

2.5 + Friable WY 43.33 

P
ic

lo
ra

m
 0 - - - - 

0.5 +++ Friable W 56.66 

1 ++ Friable W 70 

1.5 + Friable W 60 

2 + Friable WY 46.66 

Callus growth scoring value: +: little callus, ++: moderate callus, +++: huge callus. 

Colour of callus formed: W: white, WY: whitish yellow, WB: Whitish brown. 
 

The above data reported that both 2,4-D and 

picloram in different concentrations have strong 

stimulatory effect on callus induction of  leaves 

explants from Catharantus roseus L cultivated in 

Egypt, and also noted that the degree of callus 

formation was decreased with increasing the 

concentration of 2,4-D and picloram.  

 

Cytotoxic assay: 

Since cytotoxic screening of samples is the 

preliminary methods to identify compounds 
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(Abdulmyanova, et al., 2015), i have investigated the 

cytotoxic activity of the extracts isolated from callus 

and plants in pots. According to American National 

Cancer Institute criteria which stated that, the IC50 

limit to consider a crude extract promising for further 

purification is lower than 30 µg/ml and less than 4 

µg/ml for pure compounds (Nor Hawzani, et al., 

2010; Wiratchanee, et al., 2010). The results of 

cytotoxic assay of extract from callus and plants in 

pots of Catharantus roseus L are summarized in 

figure (2 & 3) and table (2 & 3), the assay was 

conducted at 8 concentration from 3.9 µg/ml to 500 

µg/ml against 3 mammalian cell lines HCT-116 cells 

(human colon cancer), HepG-2 cells (human 

hepatocellular cancer and MCF-7 cells (human breast 

cancer). 

 

 

 
Fig. 2: Cytotoxic activity of callus extract of Catharantus roseus L against HCT-116 cells, HepG-2 cells and 

MCF-7 cells.  

 
Table 2: Cytotoxic activity of callus extract of Catharantus roseus L against HCT-116 cells, HepG-2 cells and MCF-7 cells.  

Sample conc. 

µg/ml) 

HCT-116 cells  HepG-2 cells MCF-7 cells. 

Viability % Inhibitory % Viability % Inhibitory % Viability % Inhibitory % 

500 3.24 96.76 3.15 96.85 3.96 96.04 

250 7.18 92.82 6.26 93.74 10.87 89.13 

125 14.52 85.48 11.98 88.02 18.34 81.66 

62.5 27.04 72.96 22.37 77.63 29.73 70.27 

31.25 36.91 63.09 31.75 68.25 38.64 61.36 

15.6 43.67 56.33 40.89 59.11 49.51 50.49 

7.8 48.92 51.08 47.25 52.75 59.14 40.86 

3.9 61.78 38.22 58.13 41.87 74.03 25.97 

0 100 0 100 0 100 0 

 
Fig. 3: Cytotoxic activity of plants grown in soil extract of Catharantus roseus L against HCT-116 cells, HepG-

2 cells and MCF-7 cells.  

 
Table 3: Cytotoxic activity of plants  grown in soil extract of Catharantus roseus L against HCT-116 cells, HepG-2 cells and MCF-7 cells.  

Sample 
conc. 

(µg/ml) 

 

HCT-116 cells 
 

 

HepG-2 cells 

 

MCF-7 cells. 

Viability % Inhibitory % Viability % Inhibitory % Viability % Inhibitory % 

500 6.73 93.27 4.29 95.71 8.84 91.16 

250 13.24 86.76 10.97 89.03 16.71 83.29 

125 21.95 78.05 18.46 81.54 29.43 70.57 



601                                                                     Ezzat A. M. Genady, 2015 

Australian Journal of Basic and Applied Sciences, 9(36) December 2015, Pages: 597-602 

62.5 32.56 67.44 26.28 73.72 38.76 61.24 

31.25 47.18 52.82 35.49 64.51 59.41 40.59 

15.6 71.94 28.06 48.20 51.8 74.87 25.13 

7.8 85.23 14.77 62.37 37.63 89.12 10.88 

3.9 94.72 5.28 76.43 23.57 99.78 0.22 

0 100 0 100 0 100 0 

 

Tbale 4: IC50 of callus and  plants grown in soil extract against HCT-116 cells, HepG-2 cells and MCF-7 cells.  

Cell line Callus extract  Plants grown in soil extract 

HCT-116 cells 

(human colon cancer) 
7.47 0.5 µg/ml 29.4 0.8 µg/ml 

HepG-2 cells 

(human hepatocellular cancer) 
6.81 0.4 µg/ml 14.6 0.3 µg/ml 

MCF-7 cells 

(human breast cancer) 
15.2 0.6 µg/ml 45.5 1.3 µg/ml 

 

 

The above data showed that callus extract is 

more active than plants grown in soil extract against 

all three cell lines. Data in table (4) showed that 

callus extract recorded IC50 which is more promising 

than IC50 of plants grown in soil extract.  
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