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ABSTRACT

Several Callistemon species (bottle brush plants, Myrtaceae) are well
known for use in folk medicine. Explants of C. viridiflorous (Cv), C.
comboynensis (Cc), and C. lanceolatus (Cl) were placed for callus
induction on M S medium with different combinations of phytohormones.
A mixture of NAA and kinetin was the optimum combination for
establishing calli of Cv, Cc, and Cl. In case of Cl callusinduction, BAPin
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combination with NAA and kinetin in combination with 2,4D may be used.
For induction of cell cultures, aliquots of Cv, Cc, and Cl callus material
were collected in the active growth phase and transferred to liquid MS
medium, supplemented with 0.9 mg-L*kinetinand 1.1 mg- L NAA.
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INTRODUCTION

Thegenus Callistermon isashrub belonging to the
family Myrtaceae. It contains 34 species of beautiful
evergreen shrubsand small trees. Themgjority of the
Callistemon speciesisendemicto themoretemperate
regiong¥. A synonym of thisgenusisMdalucal?3. The
speciesarecommonly known asbottle brushesbecause
of their cylindrical brush-likeflowersresemblingthetra-
ditiona bottlebrush.

Some species of thisgenus are used asatea sub-
stituteand havearefreshing flavor®. Infolk medicine,
the genus Callistemon is known for its anticough,
antibronchitis, insecticidd , antifungd,, antibacterid, an-

tiinflammeatory, ana gesic, antinoci ceptive, anticonvul sant
and antidiabetic effectd>". Phytochemical investigations
of membersof thegenusresulted in theidentification of
C-methyl flavonoids, flavonol glycos des, phenolic ac-
ids, hydrolysable€lagitannins, triterpenoids, and phlo-
roglucinol derivatives®. Dueto over-exploitationfor
their volatileoil and secondary metabolites, thereisa
great need to devel op aternative strategies of conser-
vation andindustria production of the bioactive com-
pounds from these plants. In vitro cultures have the
potential to form secondary metabolitesandto exhibit
bioactivity comparabletotheorigina plant. Cultured
cdlsmay serveindustria purposes, e.g. by immobiliza-
tioninamatrix for usein bioreactors. Besidesthege-
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netic potential of the donor plant for callusinduction
and growth ininvitro cultures, amedium containing
sufficient nutrients, such asthe preferred M Smedium,
isrequiredi*?,

MATERIALSAND METHODS

M edium and phytohor mones

Murashige Skoog (M S) medium!*® was used as
artificial medium for in vitro tissue cultivation. MS
supplemented with sucrose (30g.L ) and agar (8 g.L-
1 at pH 5.8 was used for in vitro propagation of Cv,
Ccand Cl. Phytohormoneslike 1-naphthyl acetic acid
(NAA), 6-benzyl aminopurine (BAP), kinetin (K) and
dichlorophenoxy acetic acid (2.4-D) were used for
calusinduction. Thevarious hormone combinations
used for the study of callogenic responsearegivenin
TABLE 1.

Preparation of sterile Cc seedlings

Seedsweresterilized for 5 minutesin 70% ethanol
followed by centrifugation. They then wereincubated
for 5 minutesin 6% sodium hypochlorite/0.1% Tween
20, washed twicewith autoclaved distilled water, and
spread as asuspens on with sterile sol ution of 8% su-
crosein water with 0.8% agar in Petri dishes. Seeds
may exhibit dormancy which can be overcomeby ex-
posureto low temperaturefor acertain time'¥. After
exposureto the cold for two days, the seedswerein-
cubated in the dark at 25°C for 48 hours and after-
wardsunder light-dark regimeof 16 hlight/8 h dark at
25°C. Ten-day-old seedlings were transferred to MS
medium (without phytohormones).

Establishment of tissueculturesof Cv, Ccand Cl

Successful cdlusregeneration protocol sfor explants
from C. lanceolatus, C. rigidus, and C. viminalis
werereported by Paul et al. (2010), Linet al. (2005),
Cheng et al. (2007), and Shipton (1982)1>8, Wetried
hereto s mulate the same circumferencesand applied
smilar conditionswith somemodificationsto optimize
theregeneration of Cvand Ccinaddition of Cl ascon-
trol for calusinduction. Different concentrationsof vari-
ous phytohormoneswith different combinationswere
tested (TABLE 1). Entire leaves of Cv and Cl were
washed for 2 minutesin 70% ethanol followed by 3
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minutesin 6 % sodium hypochl orite/0.1% Tween 2074,
The explantswerewashed thoroughly twicewith dis-
tilled sterilewater. Sterileleavesof Cvwasinjured or
cut into 0.5 cm pieces. Leavesof Cl werecutinto 1cm
pieces. Ten-day-old seedlingsof Ccwereinjured. Ex-
plantswerethen asepticaly inoculated ina15x100 mm
Petri dish containing about 25 ml of solid callusinduc-
tion medium (M Smedium) supplemented with differ-
ent concentrations of phytohormones(TABLE 1). The
disheswere sealed with Parafilm and kept in the dark
for thefirst week at 25°C, then under 16 h light/8 h
dark a 25°C for 2-3 weeks to induce callus formation.

RESULTSAND DISCUSSION

The composition of the culturemediumisconsid-
ered to bethemost important factor governing growth
and devel opment of plant materid. Plant tissueand cell
culture mediaare generally made up of someor al of
thefollowing components. macroe ements, micronuitri-
ents, vitamins, amino acids or other nitrogen supple-
ments, sugar (S) ascarbon source, other organic supple-
ments, growth regul ators (phytohormones), and solidi-
fying agentsor supporting systems. Themost critical
factor for successful calusor cell growth and differen-
tiationistheleve of phytohormones. Four classes of
growth regul ators have been reported to be crucia in
plant tissueculture: auxins, cytokinins, gibberelins, and
abscisic acid*,

An effective and reproducible procedure for re-
generation of plantsfrom cell and tissuecultureises-
sentid for studiesinvolving determination of activecon-
stituents, analysisof biosynthetic pathways, and trans-
fer of genes. Thus, thefirst step isestablishment of a
suitable protocol for generating tissue cultures of Cy,
Cc, and ClI. Here, establishment of callus cultures of
these three speciesis demonstrated. Theresponse of
explantswas found to depend on the type of culture
medium employed (TABLE 1).

Cdlli from leaf explants of Cv, Cc, and Cl were
obtained 3-4 weeks after explantswere brought into
contact with sterilesolid nutrient medium for induction.
Thegrowth of callustissuewasvisibleat excisonand
injured Stes(Figure 1 a-c). Numerousshoot primordia
emerged from the callus of Cv within the next three
weeksin M2 medium (Figure 1d). ThemediaM2, M 12,
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M13, and M 15 induced green cdlus of Cv. WhileM2,
M5, M12, M13, M17, and M19 induced pale green
callusof Cl, M13and M17 did sofor Cc. Calluspro-
liferation started from the cut ends of |eaf laminaof
Cv and Cl and from injured seedlings of Ccon MS
medium enriched with 0.5-1.5mg-L* kinetinand 0.5-
1.1 mg-L* NAA. Callusinduction was found to be
best in medium supplemented with 0.5-1.1 mg-L*
NAA (TABLE 1). BAPO.5mg-L*incombinationwith
NAA 0.5mgL*andkinetin 1 mg.L* kinetinin combi-
nationwith 2,4D 0.5 mg.L* could also inducecallus
from explantsof Cl (TABLE 1). Thedataof our study
wel| agreewith previous observations madewith the
establishment of calli from C. lanceolatus, C. rigidus
and C. viminalig*>18.

TABLE 1: Concentrationsof phytohor monesused in media
for callusinduction (a) and growth of calli from Cv, Cc, and
Cl explants(b)

Medium a b
(mgL™") NAA BAP Kinetin 24D Cv Cc Cl
MO - -

M1 05

M2 0.5 05 + +
M3 01 1

M4 005 05

M5 05 05 +
M6 02 1

M7 1 25 05

M8 25 0.02

M9 1 0.02

M10 1 05

M11 0.5 2

M12 0.5 0.6 + +
M13 11 0.9 + o+ o+
M14 35 0.9

M15 0.5 15 +

M16 0.5 2

M17 1 05 + 4+
M18 05 05

M19 1 05 +
M20 1 0.9

Cdll suspension culturesderived from cdluslead to
adecreaseinthegenerationtimeand anincreaseinthe
metabolic production. Innovative biotechnologiesin
plant cell and tissue culturing andlatest achievementsin
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metabolic engineering for improving production
sustainability and efficiency of plant-derived pharma-
ceutical sarehighly needed for industrial production of
secondary metabolitesin thefuture. Our studies pro-
vide the opportunity of carrying out research on the
biosynthesis of secondary metabolitesof Cl, Cv, and
Cc. Asdocumented in TABLE 1 and Figure 1e, the
hormone combination of 1.1 mg-L* NAA and 0.9
mg-L kinetin (medium M 13) was the optimum me-
diumforinduction of cdli of thethree Callistemon spe-
cies. Cdlusaiquotsweretherefore collected in theac-
tive growth phase (after the 15th day of subculture)
and placedin liquid M S medium supplemented with
0.9mgL*kinginincombinationwith 1.1 mgL*NAA
(medium M13). Theresulting fresh cell culturesof the
three Callistemon species (Figure 1f) wereincubated
on ahorizontal shaker at 100 rpm and 25°C for 21

(V.7

a) Callus from Cv explants h b) Callus from Cc explants
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= 3 ) Suspensions of Cv, Ce, and Ci
e) Calli of Cv, Cc¢, and CI

Figure 1 : In vitro cultures of C. viridiflorous (Cv), C.
comboynensis(Cc), and C. lanceolatus (Cl)
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days, followed by studies of phenolicsand their anti-
oxidant activity, reported in aprevious publication®!,
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