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ABSTRACT
Catharanthus roseus (L.) G. Don, which also known“an anticancerous drug yielding plant” is a
tropical and subtropical plant belonging to the figmApocynaceae. The alkaloids like Vinblastine and
vincristine are mainly present in aerial parts of ©seus, which are used in treatment of variousdmu
cancers, so it is considered as mile stone in caclsemotherapy.
This review highlights the recent development anbievements made for the micropropagation of
Catharanthus roseus in Kota region of South Eagsthan. Based on results of this study, maximum
shoot proliferation from nodal explant was obsereedViS medium supplemented with BAP (0.5 mg/l) +
Kn (2.0 mg/l). For rooting, different concentrat®mf IBA were used and highest rooting (78%) was
observed on % strength of MS medium fortified Vgt (5.0 mg/l). The rooted plantlets were transéekr
to plastic bags containing a mixture of garden swild vermiculite (1:1). The hardened plants were
successfully established in the sail.
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INTRODUCTION
Plants are known for the production of a large yawh natural products, also referred economically
important to man due to their multiple applicatiossich as pharmaceuticals, flavour, fragrances,
insecticidal, dyes, food additives, toxins etc. Trhejority of pharmaceutically important secondary
metabolites are obtained from wild or cultivatednt$, although some attempts have been made, their
chemical synthesis in most cases has not been micalty feasible. Therefore, production of plant
secondary metabolites by cultivation of plants ahémical synthesis, are important agronomic and
industrial objectives. As a promising alternativgptoduce plant secondary metabolites, plant cdtiie
technology (Micropropagation) has many advantagesr draditional field cultivation and chemical
synthesi§
Catharanthus roseus I(Apocynaceae) is a medicinal plant which containirtaal cornucopia of useful
alkaloids, used in diabetes, blood pressure, astlwomwstipation and menstrual problémshe roots
contains, the major alkaloids are ajmalicine angesgtine, which are used in the treatment of catzuly
diseasgd More recently, vinblastine and vincristine atkdb obtained fronCatharanthus roseubave
been shown to be effective in the treatment ofoearikinds of cancer such as Leukamia, skin cancer ,
Lymph cancer, breast cancer and hodgkin’s di$84de Therefore, Catharanthus alkaloids are
considered as mile stone in cancer chemotheraplyebyature.
C. roseushas opposite glassy leaves of 2-3 cm; the flowezswvhite to dark pink with darker red centre,
with a basal tube of 2.5-3 cm long and a corollaldut 2-5 cm diameter with five petals like lobes
Fruits ofC. roseushave many small black and cylindrical séeds
The climatic condition and soil properties of soBweopean countries are unfavourable for the cuitma
of C. roseuswhile there is a great demand for alkaloids and reces are high, the content of alkaloids
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in the raw material derived from naturally occugriwhole plant is low. Hence, the importance of &sd
on the recovery of indole alkaloids from plant wiss and organs. The development of efficient plant
regeneration techniques and methods for large §taliéro cultivation is of great importance and mya
become the proper solution for collecting the raaterial for recovery of indole alkaloids. The airf o
this studyis to develop conditions for efficientosh and root regeneration from nodal explantCof
roseusby the manipulation of different combination ofipt growth regulators with the aim of inducing
alkaloids production.

MATERIAL AND METHODS
The branches (about 5-6 cm) of shootLatharanthus roseuglant were collected from the Garden of
govt. college, Kota, Rajasthan.The branch with nexjdants were washed in running tap water and then
washed again thoroughly by adding a few drops oédw20 to remove the superficial dust particles as
well as fungal and bacterial spores. They wereasertterilized with 0.1% Hggfor 5 min followed by
rinsing them five times with double distilled wataside the Laminar Air flow chamber. Nodal segnsent
(with a single axillary bud) about 0.5-0.8 cm wesseptically prepared and were implanted verticatly
MS medium prepared with specific concentration8AP, Kn (1.0-5.0 mg/l) singly or in combination
were used for shoot proliferation. Same experimemri® repeated for shoot multiplication. The madiu
containing 3% sucrose was solidified with 0.8% a@awaligens). TheH of the media was adjusted to
5.2-6.2 with 1 N NaOH or 1 N HCI solutions prioraatoclaving. Media poured in culture vessels were
steam sterilized by autoclaving at 121°C and 15f@sil5-20 min. The cultures were incubated under
controlled conditions of temperature (25+2°C), tigh000- 2500 lux for 16 h/d provided by fluorescen
tubes) and 60-70% humidity. For each experimentrenmum of 7 replicates were taken and experiments
were repeated thrice. Observations were recorded am interval of 3 wk.Once culture conditions for
shoot induction from explants were established,stih@ots produceih vitro were sub cultured on fresh
medium every 3 wk. The nodal explants were inoeglah various concentrations and combination of
growth regulators (BAP, Kn, NAA, IAA). Among thestlie maximum number of shoots (8.35+0.5) was
developed on MS media fortified with 0.5 BAP+ 2.0h.KMaximum shoot length was observed as
5.97+0.17 on medium supplemented with 0.5mg/l BABmi/I NAA. Rooting of elongated shoots was
attempted undein vitro conditions. Auxins (IBA) alone in different conceations (1.0-5.0 mg/l) were
incorporated in the agar (0.8%) solidified medivomtaining 1/4 MS salts and 3% sucrose. Trheitro-
rooted plantlets were transferred to plastic bagshifilled with garden soil land vermiculite (1:&nd
irrigated with 1/4 MS salt solution. These bags evkept in controlled environmental conditions of
culture room. After 3 wk of growth, the plantletens transferred to misthouse for further growth.

RESULTS AND DISCUSSION
It is well known that the balance of cytokinin aadxin in plant tissues control the direction of
organogenesis. To keep this balance ideal for dpuwatnt of new organs exogenous cytokinin or auin i
usually added to the plant regeneration mediunthim research, nodal tissue Gatharanthus roseus
were found to be sensitive to the presence andeodration of cytokinin and auxin seemed critical fo
shoot regeneration. Addition of exogenous plantwnaregulator to the medium was necessary for plant
regeneration of. roseus
In present study, The nodal explants, when inoedlah MS medium containing single cytokinin( BAP ,
Kn)and auxin(NAA,IAA) in the range 1.0-5.0 mg/l shed enhanced shoot proliferation. (Table-1, 2).
BAP at its 3.0 mg/l concentration evoked best raspo
Shoots after their initial proliferation on mediuwrontaining 3.0 mg/l BAP were sub-cultured on same
fresh medium after every 21 days. Incorporatiorsiofle BAP , Kn, NAA and IAA into MS medium
supported multiplication of shoots in culture, BAiPoved to be a better choice than other and the
maximum number of shoots were obtained on itsy®)0 concentration (Table-1, Figure-1-A, B, Figure-
2). When BAP was used in combination with Kn andAN& variety of responses were observed (Table-
3,4 Figure-1 C, D and Figure-3). But best respava observed on medium containing 0.5 mg/l BAP +
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2.0 mg/l Kn (Average number of shoots 8.35+0.5) &edt shoot length was observed on medium
containing 0.5 mg/l BAP + 1.0 mg/l NAA (Average stidength 5.97+0.17). The full or half strength of
MS medium without any PGR was failed to induce irgpbf regenerated shoots. However, shoots were
capable to induce root when cultured on mediumainintg auxins. IBA in different concentrations (1.0
5.0 mg/l) induced rooting when incorporated in thedium containing % of MS salts. The best rooting
response, however, was observed on medium corgaifi mg/l IBA, where roots measuring
1.06+0.05cm (average) were formed (Table-5, Figul- Figure- 4).In vitro rooted plantlets were
initially hardened in culture room conditions whéeaves expanded. After 3 weeks, the plantlets were
shifted to mist house. There was an increase igiteof shoots and new leaves emerged which expanded
quickly (Figure-E).

Table-1: Effect of cytokinin (BAP and Kn) on shoo proliferation from nodal shoot explant

of C.roseus
Hormone Hormone Response| Number of Shoot length
Concentration | Concentration (%) Shoots/explant (in cm)
(mg/ 1) (mg/ I (mean+SD) (meanSD)
BAP Kn
1.C - 80 7.1240.4¢ 1.80+0.2¢
2.0 - 75 5.40+0.81 2.54+0.65
3.0 - 60 3.40+0.24 1.361+0.74
4.0 - 55 2.30 +0.31 1.1940.21
5.0 - 40 1.734+0.87 1.0040.15
1.0 78 6.67+1.22 2.70+1.50
2.0 74 5.80+0.24 2.50+0.94
3.0 82 7.13+0.65 3.36+0.29
4.0 50 4.50+0.20 2.23+0.11
5.0 45 3.31+0.30 1.240.85

Medium: MS+ additives; mean SD, n= 7 replicates,
Means having the same letter in each Colum do ifferent significantly at P< 0.05 (Tukey’s test)

Table-2: Effect of Auxin (NAA and IAA) on shoot praliferation from nodal shoot explant

of C. roseus
Hormone Con. | Hormone Con. | Response No. of Shoot length
(mg/ I) (mg/ 1) (%) Shoot/explant (in cm)
NAA IAA (mean+SD) (meanzSD)
1.0 - 87 5.23+0.12 1.7740.39
2.0 - 60 4.40+0.94 2.15+0.28
3.0 - 75 5.75+0.34 3.31+0.30
4.0 - 70 5.80+0.24 2.50+0.94
5.0 - 65 3.95+0.03 1.65+0.65
- 1.0 70 1.57+0.40 1.62+0.28
- 2.0 68 2.42+0.39 2.28+0.71
- 3.0 75 2.28+0.36 0.53+0.33
- 4.0 55 1.08+0.19 0.28+0.13
- 5.0 30 1.28+0.36 0.15+0.18

Medium: MS+ additives; meanzx SD, n= 7 replicates
Means having the same letter in each Colum doifferent significantly at P< 0.05 (Tukey's test)
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Table-3: Interactive effect of cytokine (BAP+ NAA)on shoot multiplication by sub culture of shoot
Clumps of C. roseus

Hormone Number of Shoot length Shooting
Concentration Shoots/explant (in cm) Response (%)
(mg/ )
0.5 BAP + 0.5 NAA 6.50+0.27 3.87+0.39 70
0.5 BAP + 1.0 NAA 7.30+0.64 5.97+0.17 80
0.5 BAP + 2.0 NAA 5.0240.76 3.06+0.22 86
0.5 BAP + 3.0 NAA 3.78 £0.57 2.17+0.47 75
0.5BAP + 4.0 NAA 1.52+0.15 1.1940.21 78

Medium: MS+ additives; meanzx SD, n= 7 replicates
Means having the same letter in each Column ddliffetrent significantly at P< 0.05 (Tukey's test)

Table-4: Interactive effect of cytokine (BAP+ Kn) m shoot multiplication by sub culture of shoot
Clumps of C. roseus

Hormone Number of Shoot length Shooting
Concentration Shoots/explant (in cm) Response (%)
(mg/ 1)
0.5 BAP + 0.5 K 2.14+0.5: 1.41+0.2¢ 6C
0.5 BAP + 1.0 Kn 7.10+0.28 2.71+0.36 75
0.5 BAP + 2.0 Kn 8.3510.51 3.42+0.39 65
0.5 BAP + 3.0 Kn 3.10£+0.41 2.41+0.38 38
0.5BAP + 4.0 Kn 2.57+0.40 1.524+0.36 45

Medium: MS+ additives; meanz SD, n= 7 replicates
Means having the same letter in each Column ddlifferent significantly at P< 0.05 (Tukey's test.)

Table-5: Effect of auxin (IBA) on root induction from isolated shoot ofCatharanthus roseus

Hormone Number of Root length (in Rooting
Concentration roots/explants cm) Response (%)
(mg/ )
1.0 IBA 0.51+0.0! 0.32+0.3: 3C
2.0 IBA 0.92+0.12 0.42+0.31 35
3.0 IBA 3.60+0.51 0.61+0.08 40
4.0 IBA 4.10+0.36 0.92+0.10 80
5.0 IBA 5.80+0.27 1.06+0.05 78

Medium: MS+ additives; meanz SD, n= 7 replicates.
Means having the same letter in each Colum doifferent significantly at P< 0.05 (Tukey’s test)
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Figure-1: (A-G) Micropropagation of Catharanthus roseus from nodal shoot explants

A. Shoot multiplication on MS medium supplementechwlit0 mg/l BAP B. Shoot multiplication on MS medium
supplemented with 1.0 mg/l Kig. Shoot multiplication on MS medium supplementedhwatO mg/l NAA, D.
Shoot multiplication on MS medium supplemented With mg/l BAP+1.0 mg/l NAAE. In vitro root induction on

Y of MS medium supplemented with 5.0 mg/l IBA, 4 weeks old rooted plant for hardenirig, well growing
plant in green house.
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Figure-2: Effect of cytokine (BAP and Kn) on shoot prolifeation from nodal shoot
explants of Catharanthus roseus
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Figure-3: Interactive effect of cytokine (BAP + NAA) on slot multiplication by subculture of shoot
clumps of Catharanthus roseus
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Figure-4: Effect of Auxin (NAA & IAA) on shoot multiplicat ion by subculture of shoot clump
of Catharanthus roseus
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Figure-5: Effect of Auxin (IBA) on root induction from isolated shoots oiCatharanthus roseus
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Figure-6: Interactive effect of cytokine (BAP+ Kn)on shoot multiplication by sub culture of shoot
Clumps of Catharanthus roseus
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CONCLUSION
In conclusion, an efficient regeneration systeroulgh organogenesis using nodal explant was dewlope
Effect of single and various combinations of plgrawth regulators were elucidated, which will ldyge
facilitate developing an efficient and universahgtc transformation system Gfatharanthus roseus.
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