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ABSTRACT

Inrecent years plant cellsisolated and cultivated in vitro have potential to
produce and accumulate medicinally important secondary metabolites by
the plant from, which they originate. In the present investigation an at-
tempt was made to develop the protocol to study the accumulation of
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secondary metabolites in in vitro raised samples of Hyptis suaveolens.
During the studies, different combinations and concentrations of growth
hormones were standardized to induce callusing, to obtain friable callus
and for suspension culture. Different combinations of NAA, BAP and
kinetin weretried to obtain theresults. The M Sand LS medium containing
Img/l BAP and 1 mg/l NAA was used to obtain the suspension culture

fromthefriable callus.

INTRODUCTION

Hyptis suaveol ens Poit., pounded and applied to
parasitica cutaneousdiseases. In Brazil infusion used
ascarminativeand assudorificin catarrha conditiong?.
Anti-inflammatory and freeradical scavengingactivity
of H.suaveolenswas studied and concluded that itis
endowed with significant anti-inflammatory activity'@.

Recently in Japan, agqueousand methanolic extracts
of 39 Panamanian medicind plantsweretested for HIV-
induced cytopathic effectsin cultured cdls, HIV- reverse
transcri ptase(RT) and HIV-protease(PR) enzymes;, found
that water extract of the aeria parts of H.suaveolens
werefound as potent inhibitorsof HIV- RT®4,

Thereisanincreasing commercial interestinthe
large-scdetissuecultureof certain plant species, which
aredifficult to obtainin sufficient amountsand quality.
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Most important of all, productioninthelaboratory or
factory can be geared to demand(in terms of quantity
andtiming), yielding product of assured, standard qud-
ity. Some promising results have been obtained inthe
production of glycosides, alkadoids, steroidsand anthra
quinones, but still there are many taxafor exploitation.

Hence considering today’sincreas ng demandsfor
biologicaly active constituentsor natural productsthe
present investigationis proposed.

MATERIALAND METHODS

To raise seedlings aseptically, seedsweretreated
with 70%d cohol for Imin., followed by thorough wash-
ing with distilled water. The seedswere surface steril-
ized with 0.1%(w/v) HgCl., for 2-3 min. after subject-
ing to repeated washing for 3-4 timeswith sterilized
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doubledistilled water; seedswere culturedin sterile
petriplateswithfilter papers soaked intap water. These
wereincubated for 16hr photoperiod. Withinthreedays
seedlings attained 3-4cm height, root tip, hypocotyls,
cotyledon and apical budswere used asexplants.
Theexplants obtained were sterilized using same
method mentioned abovefor seed serilization. Thepro-
cesswascarried out in laminar air-flow cabinet after
proper U.V. serilization. Subsequently different explants
were cultured on MS medium® containing 3.0%
sucrose(AR) ascarbon sourceand 0.8% agar(Hi-Me-
diaLab., Mumbai, India) for gelling. Thisserved asa
basal medium. M Smedium supplemented with various
growth regulatorsin various combinationswere used
for the study. The pH of the medium was adjusted to
5.8 using 0.1N NaOH or 1N HCI before autoclaving,
20ml of hot medium was dispensed into each rimless
culture tube(25mmx150mm). Each tubewas plugged
with non-adsorbent cotton wrapped in cheeseclothand
sterilized by autoclaving at 120° for 15min at 15l bs.
cultures were maintained at 25+2°C under a 16hr
photoperiod(2000lux) provided by cool whitefluores-

cent lamps. Each set with different combination of
growth hormonewas performedintriplicates. Thecul-
tures obtained were subculture on thesame medium.

Suspension cultureswere established by suspend-
ing 2g of fresh callusin 100ml LS® and MSmediain
250ml Erlenmeyer flasks. Cellswere sub cultured after
every 18 days and grown on a gyratory shaker at
100rpm at 25°C inthedark. Cultivation wasperformed
inaL Snutrient medium supplemented with 50g/I, 60g/
|, 70g/l and 80g/l sucrose, under the conditionsdescribed
aboveto study the effect of sucrose. Theresultswere
compared with those on cultivation on standard LS
mediawith 30g/l sucrose(control).

Thegrowth inasuspension culturewas measured
by determination of cellsfresh and dry weights. The
sample of cellswas collected on pre-weighed nylon
fabricinaHartley funndl to determinefresh weight and
washed with sterilewater to remove the medium, then
drained under vacuum and again weighed. To deter-
minecell dry weight thenylon together with cells, was
dried for 12hr at 80°C, cooled in a desiccators and
weighed to constant weight and expressed asweight

TABLE 1: Effect of different concentrationsand combinationsof auxinsand cytokininson different typesof explantson the

typeof callusin Hyptissuaveolens

M ediaM Cotyledons Hypocotyl Root Apical bud
NAA BAP Kn.

1 0.1 - 0.5 Compact green calus Compact green callus No response SaIOIrE gact green

2 03 - 05 do do do do

3 05 - 05 do do do do
Initialy friability observed but

4 1.0 0.5 after few days it becomes do do do
compact

5 1.0 021 - Compact green calus do do do

6 10 03 - do do do do

7 10 05 - do do do do

8 10 10 - Beige colour friable callus Beige colour friable callus Greenish do

' ' observed with less response observed but only 10% growth white callus
9 0.2 1.0 1.0 Compact green calus Compact green callus No response g/lw(z:z[[rsnum multiple
. Regenerating
10 05 10 10 ;ark green callus with few Callus with few shoots No response callus with few
oots
shoots

Compact green callus with few .

11 1.0 1.0 1.0shoots, after few daysturns fCompgct gr?t?n calglqus with do do
brown ormation of few shoots

12 1.0 05 1.0 Compact caluswith few shoots Compact callus with few shoots do do

13 10 02 Compact callus with few shoots Compact callus with few shoots do do

"~ with rhizogenesis

with rhizogenesis

Note— In all combinationsof 2, 4 — D and Kn. browning was observed
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per ml culture. Fresh and dry weights of the cultures
were measured.

RESULTS

In H.suaveol ens, the better responsefor calusing
wasfound in explantsof cotyledonary and hypocotyls
region of 3daysold seedlings. Thecallusingwasin-
duced after 10days of inoculation. Theexplantsfrom
apica bud region showed shooting.

Browning of callusmasswasobservedinall com-
binationsof 2,4-D and Kn. Thereforeit wasreplaced
with NAA and M Smediawith different combinations
of NAA dongwithKn. weretried.

Inthethreecombinationsof NAA andKn.viz., 0.1mg/
I NAA, 0.3mg/l NAA and 0.5mg/l NAA with0.5mg/l Kn.
formation of compact cdluswithinduction of shootingwas
observed after threeweeks. In M Smedium containing
1.0mg/l NAA and0.5mg/l Kn.initidly dight frigbility was
seeninthecdlusobtained from cotyledonary explants.
Therefore, 1.0mg/l NAA concentrationwaskept constant
and effect of different concentration of NAA and BAP
adongwithNAA, Kn. and BAPwassudied astabul ated
iInTABEL 1. Cotyledonary and hypocotylsexplantsin-
oculated on M S mediacontaining 1.0mg/l BAPand
1.0mg/l NAA resultedinfriable callusafter two weeks
with only 10% growth of calus(Plate ).

OntheM S medium containing 1.0mg/l BAP and
1.0mg/l NAA, friable calluswasobtained. Thecallus
obtained from hypocotyl sand cotyledonary explant was
subcultured after every twenty daysand maintain under
aseptic conditions. Theyield asfresh weight from coty-
ledonary caluswas 29./10 tubesand ca lusfrom hypo-
cotylswas 2g/15tubes. Whiletheyield from suspen-
sion on the same medium i.e. MS media containing
1.0mg/l BAPand 1.0mg/l NAA. TheMSand LS me-
dium containing 1.0mg/l BAPand 1.0mg/l NAA was
used to obtainthe suspension culturefromfriablecalus
mass of cotyledonary explantsand successfully main-
tained for four months. Variationsin colour of suspen-
sion cultures grown in MS and LS medium were
observed(Plate2).

After maintainingfor six monthsthecaluswashar-
vested culturemaintained in both M Sand LS medium
wasmoreor lesssmilari.e upto24.76g. freshweights.

DuringHPTLC andlyss smdl tracesof PCA (chlo-
rogenic acid)(Rf~0.4-0.5) was observed inthe extract
obtained from callusmass of H.suaveolenscotyledon

figure 1. Callus obtained from cotyledons of H.
suaveol ens show presence of scopoletin (Rf~0.31) in
low concentration figure 2.

DISCUSSION

Thework done by some scientistson thisaspect of
secondary metabolitesproductioninthefamily lamiacese
arediscussad be ow. Preiminary evidenceof arosmarinic
addperoxidasein cdl culturesfromlavandin (Lavandula
xintermedia) flowerswas reported by!”. Spectrophoto-
metric determination of rosmarinicacidinplant cdl cul-
turesby complexationwith Ferzionswasdone®. Stimula:
tion of accumulation of terpenoidsby cell suspens on of

Platel: Friability induced in callusobtained for m cotyle-
donary explant in Hyptissuaveolens

e

Plate2: Variationin color of suspension culture(msand
Ismedia) from cotyledonary callusof Hyptissuaveolens

T | v JJ

Figurel1: Chromatogram of methanolicextract of callus
from hyptis suaveolens cotyledon(for rutin, chlorogenic
aicd and ferulicacid)
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Figure?2: Chromatogram of methanolic extract of hyptis
suaveolenscotyledon(for emodin and Scopoletin)
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Plate 3: Cellsfrom suspension cultur e of Hyptis suaveo
leng(8 daysold after inoculation in fresh medium)

Lavnadulaanguigtifoliafollowing pre-trestment of par-
ent cdluswas studied®. Thegrowth of Lavnadulavera
MM cdll suspensonand biosynthesisof rosmarinicacid
werefollowed duringtheir cultivationinLSmedid™?.

The membarane bound cytochrome P450- depen-
dent hydroxylasewhich areinvolvedinthebiosynthesisof
rosmarinic acid have been characterized in microsoma
preparationsfrom cdl culturesof Coleusblume™. Re-
cently areview under thehead of “Biotechnology tohar-
nessthebenefitsof phenolics: focuson lamiaceae” was
presented*?.

Benzothiadiazole enhances the elicitation of
rosmarinic acid production in asuspension culture of
Agastache rugosa 0.kuntz.

Recently, invitro rosmarinic acid accumulationin
leaf derived sugpension culturesof sweet bas| (Ocimum
basilicumL.) wasobserved. Most of theearlier re-
ports discussed aboveindicate accumul ation of phenol
carboxylicacidi.erosmarinicacid, carnosic acid and
caffeic acidin suspens on cultures of lamiaceae mem-
bers, tentative evidence of accumulation of PCA incal-
lusaswell as suspension cultureswere observed dur-
ing the present investigation. Hencethereremainsneed

for further work.

ABBREVIATIONS

NAA-naphthalene acetic acid, Kn.-kinetin, KR- killo radi-
cals, HgCl -mercuric chloride, CO®-cobalt 60, AR-analytical
reagent, NaOH-sodium hydroxide, PCA-phenol carboxylicacid,
etc.
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