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ABSTRACT 

The Catharanthus roseus produces monoterpenoid indole alkaloids, which have high therapeutic interest.
The biotechnological approach with in vitro shoot cultures remains an alternative to the field culture of
Catharanthus roseus for the production of such compounds. In this investigation, Catharanthus roseus shoot
were induced from a cotyledons of seedlings, on semisolid MS containing various concentrations of 6-
benzyladenine (BA) : 1.0, 1.5 or 2mg/L. The concentration of 2 mg  BA/L enhanced a shoot formation (7
shoots / explant ). After shoot formation, liquid cultures are induced by transferring clusters into MS liquid
media. Shoots showed a quick proliferation and biomass accumulation during a culture cycle (34 days).
Maximal biomass values were reached around day 22 of the culture cycle. 
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Introduction 

The Madagascar periwinkle (Catharanthus
roseus) is an important source of terpenoid indole
alkaloids. Currently, this group includes about 200
different alkaloids[12]. Any other plant species is
reported to produce such a large number of complex
alkaloids[1]. The leaves of Catharanthus roseus are
the sole source of bisindole alkaloids antineoplastics,
vinblastine and vincristine, which are formed by the
condensation of vindoline and catharanthine
subunits[11,8]. A production of these bisindole
alkaloids is related to the cell organization found in
the leaves[10]. Therefore, the in vitro shoot cultures
have been proposed as an adequate system to
produce these alkaloids[5].

In order to generate the plant material required
to produce the monoterpenoid indole alkaloids,
several concentrations of cytokinin were tested to
select the optimal concentration for induction and

multiplication of shoots. On the other hand, the
evaluation of the biomass accumulation in shoot
during a culture cycle was carried out to define the
different phases of growth.

Materials and methods 

Establishment of the shoot culture

Induction and multiplication of shoots

Immature seeds of Catharanthus roseus are
disinfected by a passage in 70% ethanol for 5 min,
then in sodium hypochlorite 3% for 20 minutes, and
rinsed three times with sterile distilled water[3. Seeds
were germinated in test tubes containing 20 ml of
semisolid MS media[7] without growth
regulators. Test tubes should be kept in the dark and
at a temperature of 25 ° C for 5 days. The etiolated
seedlings are exposed to continuous light for 4 days.
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Rootless seedlings were placed in 250-ml flask,
containing semisolid MS media, supplemented with
3% sucrose and different concentrations of 6-
benzyladenine (1.0, 1.5 and 2 mg/L). Cultures are
incubated at 25 ± 2 ° C under a 16 h photoperiod.
After 3 weeks, shoots formed from seedling were
excised, and individually used as explants. Then they
are transferred on the semisolid MS media with BA
(1.0, 1.5 and 2 mg /L).

Kinetics of growth

To study the kinetics of growth, clusters of 40
days are transferred to 500-ml flasks  containing 100
ml of liquid MS media with 2 mg / L BA and 30 g
of sucrose. Flasks are maintained at a temperature of
25 ± 2 ° C under a 16 h photoperiod on a rotary
shaker set at 80 rpm. After 6 days of culture, fresh
weight and dry weight of clusters are evaluated at
different points through out a culture cycle. Drying
is performed at 60 ° C for 48 hours. 

Results and discussion

Establishment of the shoot culture

The average time of appearance of the first
shoots is 5 days for the concentration of 2 mg/L.
whereas; the average time is 3.6 and 4.3 days
respectively for concentrations 1 and 1.5 mg/l BA
(Table 1). The results showed the influence of the
concentration   of  BA  on  the  induction  rate  of

shoots. The highest rate (91.66%) is obtained with
the concentration 2 mg/L (Table 1).

After 3 weeks of culture, the average number of
shoots formed per explant was 8.6 for the
concentration 2 mg /L BA. However, for
concentrations 1 and 1.5 mg/L BA the average
number of shoots is limited to 4 and 6 shoots per
explant, respectively. Hernandez et al. [2] recorded
at the Catharanthus roseus an interesting result with
an average induction of eight shoots per explant after
3 weeks of culture. The positive effect of 6-
benzyladenine result from control Carried on by this
substance on cell division, buds development,
initiation and growth of shoots[6].

The shoots cultured with different concentrations
of BA did not form callus tissue. Thus, the
concentration of 2mg/L BA was chosen as optimal
for multiplication on liquid and semisolid media.

Kinetics of growth 

The shoots transferred on the liquid media
(Fig.2a) showed a proliferation and an accumulation
of the biomass in a continuous way between the 6th
and the 22nd day of culture. Indeed, the kinetics of
growth (Fig. 1) shows an important phase of
accumulation of the biomass reaching a FW of 19.62
g in the 22nd day (Fig.1 and Fig. 2b).

The multiplication of shoots in liquid media to
enhance biomass was reported for other species, such
as Camelia sinensis[9], Drosera anglica and
D. binata [5]. This improvement would be due to
immersion of shoots in liquid media which facilitate
the adsorption of nutrients and growth regulators.

Table 1: Effect of different concentrations of 6-benzyladenine on the formation of shoots.
Concentration of Number of The average time of Induction rate Average number of shoots /
BA (mg / L) explants cultured appearance of the first shoots of shoots explant after 3 wk of culture
0 10 3 30.33% 1.8±0.63
1 10 3.6 69.23% 4±0.66
1.5 10 4.3 90.47% 6±1.06
2 10 5 91.66% 8.6±1.17

Fig. 1: Evolution of the biomass accumulation in shoots during a 34-d culture cycle in liquid media.
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Fig. 2: Appearance of shoots of Catharanthus roseus on MS liquid media with 2mg /L BA a: shoots at first
day of culture, b: shoots proliferation after 22-d of culture

Conclusion

Our study shows that the excised cotyledons
cultured on MS media supplemented with 2m /L BA
react favorably to the induction, the proliferation and
the development of shoots of Catharanthus roseus.
Consequently, this dose could be chosen for the
propagation of shoots in liquid media. The
assessment of biomass is an important parameter to
determine the exponential phase of growth during the
culture cycle. This phase is especially suitable for
optimizing the production of monoterpenoid and
terpenoids indole alkaloids by elicitation.
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