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Abstract

Callus and bi oOaashsa rcawmlttAwrse weafsee tesst abl i shed t o chleck
al kaloid and its subsequent yield. Various treatments |
combinations of pl ant&)grwemteh appmluilead otre HEPIGR MS and| B5
medium to test their effects on enhanced al kaloid cont ¢

any of the observable parameters of fresh wt, dry wt, é
culture were treated similarly in both types of media f
or the liquid suspension) of the medium had signifli can
al kal oid content and yields. Although, the fres3h twtmesan
l ess than that of callus obtained from agar me3d i tuimme sH
hi gher in suspension culture compared to agar medijlum |
observed was 5.67mg/ g dwt i n B5 suspension medi um ¢
0. 5mg/-Di c2h,ldor ophenoxy-Dacett ilc nage/ild K(i2n, edtli ma p(hkilhNa)l e+ e 2 mg/elt
(NAA) . The combined effects of these factors on the en

contain higher yield of anticancer vinblastine and vinc
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I ntroducti on carried out on the use of thi
. of di seas@b][.1Owing9 to very t
Pl ants are rich source 8’f a ng}mber. o, f .seconda,ra/
. . ) . /‘F.S‘_La initiated wi espr e
met abolites including t he al kal oi d.s wi t h an, est||?1ated
t f d 3000 diff altgzrrt\atlvet,slolluéltons 1or_|_hc‘
count ot ~aroun Pirer et doPEs i 't Carlulylss (ThS
i ndol e al kal oi d, al so known as monoterpenoid .|ndole
al kaloids (M A) or terpenoid iPdd@dite C£I'daradidast i SEIUR) Ca{ ¢
derived from strictosidine“ﬁ/ﬁfjcﬁneltrl?toéjrntso oHThamed them

tryptamine and a portion friohmfriaPieddiidc se&qbGEMY nMebabal
TIA pathway depends on iPhl @MteS  aln@®] t er PRGoi gul tured

precursors supplied by two d88RV élté@ﬁtedbrmé‘r?é"hehs' gchferthconc
primary metabolites the shfRPmatlel®anidnt¢a3pca] i i!Jghnetns el fog e c
diphosphate pathways. It i%hRPR1TX%GheHRo te tﬁmdqﬂpyhéh?yand
enzymes l ocat ed i n cytos®fi ,theppopdkal gpahges ogfiggn over
chloropl ast sT/hpelsaes tiinddso I[e4]al kSFB8NHEY sith: as

antimal ari al Ghiimée mema fofmhe/ nhhi st he present study we |
antineoplastic camgtaopht ®¢ iBmec h farsomphysi cal stat e, conc
acuminthe rat poison and toontci énkesaltygcl MSnheanfdr oB1b) ,

Strychnoeminauant i hypertensi veo nabnidn attriaonngsu iolfi zpelrant gr owt h

resperi ReuvaoshpMmi,a and the wi dceleyatienvetstegatedndi tions s i mi
antitumor agent s vinbl astipha@antanidn «ihrecrfiisetlidneasf raoom i nd
Cat harant huasr e r onsoew/ s bei ng preodurcitbed afn tot al al kal oi ds
modern therapeutics to treadnttihcea ddesre awierscri stine and vi |

Cat haranthuls. rpopApoacsynadmma)l)er iadlsso and Met hods
known as Madagascar peri wi skl gcriSonone pfadihe a"}’/cb’StExp/a‘

extensively wused and investigated medicinal pl ant [ 5]
. . . TheCatharant/zdsterroese%ysown
Thi s i s a maj or sour ce of ct“h,e h|ghlyt |m8|o_|r_'&'\a/ln
. . see ings 1 e _ campus
antancer bi sindol e alklambéasd |.heg. tv?nbpastl|ncfa an P ¢
. . . uds shoo I, , ea segmen
Vincri sOt]i.neTh[e6s e al kal oi ds ielre respon_su%?_e ftoh GI?I' M
. _ ant s rowi n. i.n e C.
control of white cell s in IoodI (agn |nd1|gcator_ of Ieuﬁeml
. . the, culture establ]ijshment. Th
thus acting as an anticancer drug by prevent|n? mitosis
. callus”™induction following st
in the metaphase stage when they bind to the tubulin
. o . ?s% exelants.were not .succe
thus inhibiting the sp|ndlﬁ I er ct)rmatlct)n an thed I
S . eav contaminati on U.S & n
di vision [ 107 . Similarly ant|hyypertensl|ve al ka %ldes fzfm
. . . . oXys pr amd bachter|a [ 34] . i n
ajmalicine and serpentine are f'ound in the roots of thes
were. only successful in cul't
plant-82] 11Apart form these activitiies this plant i s
. . studies was, confined with | ea
al so found-mtor dei aalntwher e ehxt_racts of t he
. ) choice
plant is found toSbetjyphiectbSveamragainst
andd. suprB4)i.s Other than €Ex@éenhumihromaration and Cult.
similar phar maceuti cal activitTinees IIsergath @xplaadt si aweerte c

mel anomas of breast & ndntdhwrod,ughHoydgkndier running tap
No#Hodg& i mymphoma are also ddigsarfieleed ofi owast hdasrried by t
plant[15]. The water extractolaftiohi s(1p4 a®dvlicnlal 6®KKpish W
to be effective against Twkelgste dfi-evrgmbn flewer coandnuous
rheumati sim [-d¥i]danTtheaca@&nitvilsfuy f @eaeti sterilizati on was |
1-di phd-pytryl hydrazyl) of temivsi r ph merit wWaer aa sbami nar Al
recently docludjentiExt gnls7i ve fwiorrkt hawst heagmm% et hanol for {

5ch G 1Y +2M LaadzScwvp t 30


http://www.openaccesspub.org/
http://openaccesspub.org/
http://openaccesspub.org/journals/jbbs
https://openaccesspub.org/journal/jbbs/copyright-license
https://doi.org/10.14302/issn.2576-6694.jbbs-18-2475

=)
(jpen

0.05% ,HpCGIl about 15 mi nut eBRGRwictohmbtoati noosusen growth an
stirring to ensure completandt éiomiazat iaommd. aTltker oa fdt eyri etl

Freely Available Online

explants wedetwamelsedvi3 h autsaclrased (dlo%,bl 8 %, 5 %) wer e u s
distilled water t o ,.r efmoer es wiwfameds ofr edggCtlh o f agar as w
sterilized |l eaf explants wédrodgd hi nM&Sul aned BH tfhoer mwd raita wsn

modi fied culture medi um. dbombilnadfi dresu pdefa MER ere(rmeg DI of
prepared either as circul at i kmg/wi tcdhf 1K1 d&Nm B)d ilGa.rd% tnegy// ||
using a sterile cork bor%r 2, a+ slquli rneg/sle goarfe nKl N f4C)12 £ 00 m

Culture Medium and Culture WnaaiPi g4 0 mg/l of KIN + 4
) ) Callus and bi omass obtained
Initially <cultures were es Ilshhed foll owin t he
wer ) urther used f al ka
standard protocol s [ 33]. At f| st nor mal strength
g ua I catlons

Mur ashige and Skoog (MS) [ 35] nrrt1e|d|un$l containing 3 %

(w/v) sucrose and di fO,erkinmte tciomhi€n altiiO%MasS Sofdubl ing time
2 and NAA was for culture BREUBFIERhehD® EHERENALPHarul
strength B5 culture medium 36" W#RITHNLieiVedd vEi0Ee dyf 0
for optimization. The | eaf2P@%pl ddes Sl7{/§P@n$tiroenat':eudltur
continuousikgksoindthe pres@Mddnyqusyshaking at 150 RPM
growth regulators and eachlZg¢pdl@iVientTNfasSUsPpdsd &§ cul
three Thmeseaf explants werddda| My Nlsqdighgd shagc Whtayelde se
B5 medium following similadZ4tohdYfhatPbnihN&scegilowrinomas:

-

regul ators along with 3% suYXir®lsk. The cell Dbiomassdawass |
(Qweeks) by f i I twealtglhoend ofni I & e
To study the ef fect of H trlen}\l st ength on
. _ _ ((What man o. 1 _
growth and multiplication of callus', blomass and al kal oi
yield three different typed™hte Pi€€fient media (half
strengt h, full strength and onrorandalhlal$ cturl e rugteh) 1 vaml

prepared for both MS and BSnoidnfagdr fanmnd elachstspgpanmean a
along wi t h standard sucrocal amde PIGRx eso mbHancaht i oal t ur e

Call us and bi omass obtained-1feadmsbkegmbentthef omedé aimbus b
wer e further used for aleail®iod mgxt rodct ican-cuadndfer a
qguanti fication. mul tiplications. Hence, i nduc

The pH of the culture m86|'a“§va§.Sadj?LPsrteesanttc?ds.bSV a S
N 0.2 prior to autoclaving C(ul!ztluﬁ(cf, T%d'mli'rﬁ_) PE£Ad tslo®dtgmente
wi th 1% agar (i f require@di nt §jpecdylpyyy rsiunpge e g f gy @l e.

mai nt ai ned at 25 N 2 AcC in Thmr dmviarbd emeoaabl Uy at t
controlled air conditioned srubbcm. tThe woalst wrsee dr & ok se swearbd
provided with a 16 h photopespendsiummdeculat prheot eachl ux ea
density -8f002, 0DOX, provi deld0 Oimy folf uomeeksiciemt and di spense
| amps. 4 -coni cal flasks of 150 ml C ¢

I nduction and Mul tiplicati oSn' SoPre NSal N, smedhigu g ; Wa,sf didnboge u | a
f frlablleweceaklsl usl d)4 from aga

(o}
I nducti on of cal |l us from e X ant s was .
) ) ) 5 ml 0|?we23ks pId suspension,. cu
initiated as per the standard, protoco 33L]e with, s |qh
) ) ) producti on. -cHlel ntcuer,e, s upbr ol i e
modi fichdi bast the effect o f nqrowth egu l ators .
) bi omass. production _in susp
treat ment s on cal l us inducti on di fferent combinati ons
, . ) represented by a sample size
per mut ati eDns Kafnex,i n4 NAA were used
per treat ment
To study the combined effect of sucrose and various
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The growth and devel opmfemlt] owaesd meyaskeepgdi g over t hr e
pooling callus from 2 cultuouo&ebokes -31 ochhralnfgiCetsh t2oe chibwsro,r b
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expressed i n g/l and consweaieghetd ofs mdiistsur er épkeiecai &t el
Similarly, cel | bi omass fFFd cRGqGmly; 8hasSsUSREMNST Rlrves
medi um was pool ed, expresisiedn 1ol ! meldiiutm &9 each

considered as first repl:.i Captr-%'el-ﬁmee%ef¢)fﬁ’%rri rB%rbte&| %t'ﬁed§?<déﬁ
treat ment wer e repeated tahrligfergndoftrb‘?otrteisnugltﬁapers

represent eMs tasn dnerach deViatifﬁBPsture by3 cthiamgs ngi 2h fresh

Growth Measur ement period of 1 hr. To calcul ate

call us Growth the weight of moi sture free f
bi omass was taken and represe.]

The cal |l us gr own on agar medi um was

harvestedeaksemudsube. The BJILIM2SP ofifaksh Wt = (Weight

from suspension culturaeewa®aREFv&Nded Nl Ignetiizalli oweasgsht

of cul tcuurlet/usrueb. Callus growhe® 1T ERERh PoPef he

culture tube or culture boxTelse weaered Il webgbmdssepwmasat eally.owe

The | aboratory filter p&EMOET LW edalyqrnhy sghigf tgegng or
inner -plReateripair and dried ipﬁlp@\yénté’ﬁ”eéoﬁéeerd?MrsFinal
to make the papers compl et%U&N nli s #PAEhTH 0ERQ 2rempnoyvéq t he
down to room temperature MBefbvee R& &Hind"eigThoing for
calculate callus fresh wei ¢ Nteahd8ednit© adVoyjdi gAAP Stre By
filter paper was taken fol Wdwdd ¢y lwdil Pimassr Tihey dr 1 g&p

along with callus and repreXxS%nted as:

Callus Fresh Wt = (WeightBiodmass Dy My (aWPdgpheo_f
calilusitial weight of driedf bl FTEEWPBRAPE, pFf the dried filf

To calculate dry weightEXI{RELEGN I 88 BGlhdly Adikad o/ ds
the filter was dried by inAbbat!|l y0mgg obdbomrtethpenadt use of
2-4 days. The callus along with f0Mmteof pmepehamwals furahmo
i ncubated at 40AC ihddoyr dmbkt ovenkdmtr c3verni ght in 100
remove the traces of moi stehakbefatreoa2nivd ioghipmpfeor mdxyng
weight . Precaution was maihhaimnetdalt omi xvairee mabsstheae ce
exposure-pafepewiith dried chO0 I misnuwtnas tehred fadautr 9. 0 ml (
paper . The dried callus al dhg wiutpkr b h eceemitIrtvéids grime2s was

wei ghed and represented as:cl ear supernatant wa s8 mlo b toafi |

Callus Dry Wt = (Weight of S¥Pe&gatantudag) &04 ' Kt/ dri Nt
papielrni tial weight of drieddfYiP@r@phapQpPjn temperature. A
Cel! Biomass Growth of sol vent (overnight) t he
rali ssolved in 2ml met hanol (b

The cell bi omass growtyf ¢t WapgpeaftPedsC)U! &d £ ds tBoVr-cealn tirn f 2.

harvesting the suspension \cudjtgurfeg froqme¢ @édfd idhveeRigaki.
flasks of a trea—dianyemtlran‘ereval?( gmtyo Quanz‘/f/caz‘/'

prwei ghed filter paper. Filter papers (What man ﬁ.
were dried in oven at 60AC PP ariidd 00 hhkeSltaed dqfadhe ¢’
completely moisture free, QU@GMl’eld CAHWAT to room

temperature before weighing. Qrme o&l itthreatdroinedc uf vet was
paper di scs was used to fniliteatei mphe ahy @BRt dsse d Bk a Nrl

ns
(0]
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Bi smuth nitrate stock solu(pén pwapsermadwi tbhy di sabkviHQ@l
10mg Bismuth nitrate and diDruatgeedrsdwi(rtdiR) DDVe a(gleOnmig (opfr eBpar e
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( N 58 + 5ml of ;€0®&.ml HN® vDoDWI nre of i solution of

100 ml 0f)s3 BE)Y NOSeries dilutpenstatoydrtahtee s tnocdkO ml di still
solution were made by pipetatciendg cowtci @, Bnd2, i3, sdl ub,j o6
7, 8, and 9 mL stock sol 2t0i am dhnsoi Islegpcarwmdteerl OQunsled as
standard fl asks and diluted 16, vahdme hevi phecdiopuibtlaet e f
distilled water. 10mins at 5000r pm. The centri

A 1mL amount of this sofUTRIb&! &aR™ § GQikRint atlzinyn sby add
mL thiourea solution (3% SOWakti Q8dednN& ocentrifrgate wa
absorbance value of the IilgshtPT¢&IPIRALHIWEAY ofnUTkder W
measured at 435 (430) nm addi®nsfit! ltthed tee aW&ks g@h?%?hgﬁﬂ a
nitric acid and thiourea. ThE820®d vy §d& 2AP0G%stdiesntdhi K
the concentration is present®lgutiin0d®:j glihe fesulting browr

) ) ) ) then centrifuged for 10mins a
Quanti tative Estimation of Tot al. A/kav/O/a’]';q .
reaction was <checked by addi

The total alkaloid was sgstimatatdafeehPwWindgddeagain
modi fication of protocol [ 33, 4306L Aconcilntafatmegt hgjnorljic
extract was taken and PRiReSph sbrogghiti odno WMhas@tadded wit h

Standard Curve of Bismath Nitrate Bi(NO3)3. 5H20

0.14

0.12

0.06
0.04 /
0.02
0 / : : : . .

0] 10 20 30 40 50 60 70 80 90

Concentrations ( nmg)

Optical Density (430 hm)

%Figure 1. The calibration <curve og)g.ﬂ?zdﬂ)smﬂoﬁh hbherate
§quantification of total al kal oi ds. |
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final mi xture of 2 ml . A 1 mMmeswdltumemdoDi shussmoxture was

Freely Available Online

mi xed with 5 mL thiourea S&é/ufﬂllgnllﬁﬁy%‘l‘i/OHDD\%)I'OWT%eandt
absorbance was measured at 435 (430) nm against the
. . . . . Bgth axillary_buds and sh
bl ank containing nitric acid an thlo,urea. The amount of
. . found dlfflcult for sucgessfu
bi smuth present i n t he solution wa s calcul at ed y
. . due to hi.gh contamination (.10
multiplying the absorbance Fvalue,s Wi txggthag fma,ctor ftak||nrc_
suitable dilution factor int%sacro/nus/?d%r)at!’tporr?@_Jl't?en foactcoar
e X Ianﬁs wa.s initiated as pe
calculated from standard gra;g)h shown in figure 1 as a
. di fferent combinati o+Ds (Kemruti
constant value for different concentrations.
NAA each at a concentrations
Factor = Concentration / ab4s_odbra61/<:|e at 43Q¥®mi zed desigr
or agar medium with 3% sucrose.
Concentration = Factor x Abls®T banklel Wrte 4 38Spipp b ! i shBOW t
Th L kal i d ¢ ) contamlnatltonds (mostz/iywdmak:ﬂeo
e a al oi conten was represe e
i Ituee_ nn|t+1a0t0|%>nofg At%h)eutleBesf
dry weight of callus or the I blomass and, cal c Iate
(1 ):mhave shown the ca us o]
under : . : .
of culture initiation. The ca
Al kal oid content (mg/goghwtd | owl(yCoanrw®net & as é@-eerekvei nogt  beeuyl
10mg Dry weight} x 1000 initiation. There was very f.
Al kal oi d Producti on subul tured on to fresh mediur
) ) devel opment from | eaf explant
It is defined as the aIkaI0| content per tre of
¢ h |t tabl | h ) I nd secoluilltsuute 1S presented
e ¢ ure esta 'shment. InductlcoanC d’j‘ gevelsopment of
Al kaloid Production (mg/l)ags REVI Wtas(g/hle),rx ghlokva lhoijdp
content (mg/g) subulture was found best in a
Al kal oi d Productivity of B,4 1.0 mg/l of KIN + 2.0

The rate of productionvgf _Satjlckra)lsg é:OSelaiPi?geM%e?orm
day i s t he productivity ofne%'ylsrp'em' ((:]t:q‘"ea“’t'%n cﬁpts)or PO T i€

calcul ated as (4Neekd each) were prone to b

) o 2:8)0%; n d became mor e fria
Al kal oid Productivity (mg/I/gd yffe:r g@lgalglnd PnrdOdlurCF'eSH
(mg/ 1) [ no. of days the prtohdouscet n'1a5| nhtaarivneesotefdc}r longer t|
Al kal oi d Yield culture media develop into m

The yield of the alkalbeoefpere, t Mt m@hi cgtsi on of
represented as the percent dPd dfWoga |SkuabcColildt Ug eers CryaCrh €d rtyo
weight of the callus or thémlcléhtﬂQ)gio‘inf%ﬂsscbt’rlb@i@h%'di.StlitCS

calcul ated as As consequence fresh call us
Al kaloid Yield (% dwt) = gho all $i2d  EBER{ &Pt swelskss j‘B‘?”_y“
5 medi um supplemente wi tt

1000} x 100
regul ators (NAA, -DXieted.i)n, a BAAF
Statistical Anal ysis

gr owt h suppl ement s wer e re
The mean of three replcabtes afndexlpied manent sc,cont ai ni
standard deviation, monoveanhateedaflg9, malgti variat e

analysis of variance (ANOVérda'Dfdh %I\}OVA}J)]‘ Q?fe/fe)%/ub;nﬁss
were performed by wusing SPSS 15 package for Wi ndow

(SPSS I nc., USA) in the presentTh %rowth rate |_n suspe
calculate by harvestinegagel |l
interval over a period of 1 7
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Figure 2. I nt er aelt,i vkei neeftfienc,t sNAOA o2n, idnduction and mult
devel opment * .

*(Nor mal strength MS agar (1%) solidified medium was a
modi fied with different colhb{@aljofAs5pantutlaOimghs ) ofr K|
mg/ | ) + NAA (1.0, 2.0 4/@ 4g0 ofmg/lle)af AroutveldO@all us we
vessel and growth -we krse @durldaund egf.t er 4
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