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Abstract:

This experiment was conducted in collage of Science labs, Kufa University, carried out
during 2013-2014 to study many experiments inducing callus tissues from leaves
(Catharanthus roseus L) in vitro wusing MS medium supplemented with
Dichlorophenoxiactic acid (2,4-D) at different concentration (0.5, 1, 1.5) mg/L with the
interaction of (BA) benzyl adenine at concentrations of (0.5, 1, 1.5) mg/L to obtain the
optimum combination for callus induction which then use it in the following experiments
and investigate the effect of biotic factors (fungi ,yeast and bacteria) on vinblastine and
vincristine production from callus tissue , and leaves of mother plant. This study include
determination the catalase activity , and total proline as responsible to the variety of the
stresses in callus as well as quantities and qualities determination of vinblastine and
vincristine  TLC(Thin layer chromatography and HPLC(high performance liquid
chromatography) .Finally, comparison study were made between in vitro and in vivo
grown plant .
Results in this study revealed that the highest fresh weight of callus was for (1mg/L
2,4-D + 1mg/L BA ) combination treatment .Also, Results showed an increasing in
proline content as responsible to biotic factors .The highest value was for yeast extract
agar treatment 2g / L .However, The highest catalase enzyme activity was for
Trichoderma harzianum treatment ; Azotobacter chroococcum bacteria ,followed by
Yeast extract agar treatment with significant different compared with control treatment.
The result showed a significant increasing (P< 0.05) of these alkaloids production and
the superiority of vinblastine and vincristine content in Callus than the content in leaves
of mother plant .
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Introduction : protection against UV radiation and
For a long time medicinal plants different forms of stresses ( Zhao et al.,
considered an important source of 2005) . Biosyntheses is of these
medicine value (Cragg and Newman compounds although controlled
,2005) . They are economically genetically and several enzymes that
important to human due to their multiple contributed in these reactions are also
applications ,such as Pharmaceuticals affected strongly by environmental
Sflavors fragrance ,insecticides ,dyes factors and soil conditions (Al- Hatamy ,
,food additives and toxins and important 2006 ).Secondary metabolite can be
either to protect these plants against classified according to the basis of
microorganisms and animals or to chemical structure to three main groups ,
enhance the competition with other terpene,  phenolic and  alkaloids
plants in a particular habitat also provide compounds (Fumihiko et al ,2000).
26
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Catharanthus roseus (L.) G.Don.
belongs Apocynaceae family extensively
investigated medicinal plants produce
more than 200 important compounds
(mainly terpene indole alkaloids) the
anticancer ,Vinblastine and vincristine in
low amounts and depends on the
physiological and development stage of
the plant and in most cases has not been
economically feasible(Zhuo and
Verpoorte ,2007).These chemicals are
often less, produced in very small
amounts(less than 1% of total
carbon)(Cragg and Newman,2005). The
high cost of isolating the drugs has
caused researchers to use plant tissues
culture technique to increase the
alkaloids contents of C.roseus in vitro.
The valuable antineoplastic alkaloids
vinblastine and vincristine extracted
from C. roseus have been long target of
researchers trying to increase their
production. In vitro aseptic culture of
cells, tissues, organs under controlled
nutritional and environmental conditions,
often to produce and increase the
important compounds as a secondary
metabolites among many and various
applications were obtained from tissues
culture such as the production of
varieties tolerant. Several researchers
studied the effect of variety
combinations of growth regulators 2,4-D,
2,4-D + Kin , NAA and NAA + BA in
the nutrition medium to induce callus
from stems , leaves , seeds , found that
the treatment contains 1 mg/L 2,4-D +
Img/L Kin is the best Callus were
produced alkaloids from petiole of C.
roseus. (Taha et al,2008). Also, alkaloid
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pathways are not only regulated tissues
specifically and developmentally
(Facchini 2001),but are also affected by
external biotic factors (Zhao et al 2005
).Suspension cultures of C. roseuswere
elicited with fungal cell wall fragments
of  Aspergillus  niger, Fusarium
moniliforme, and Trichoderma viride on
ajmalicine accumulation were studied. A
higher concentration of elicitor extract
responded positively to C. roseus
suspension cultures. Ajmalicine
accumulation increased by about 3-fold
when cells were treated with A. niger,
F. moniliforme, and T. viride. (Ajay
Namdeo,2002). A. chroococcum bacteria
strains added to nutrient media effected
on callus growth of two Beta vulgaris L.
cultivars were investigated, resulted in
the highest callus mass, , glutamine
synthetase(GS) andglutamate
dehydrogenase( GDH) activity ( Kumar
et al ., 2007 ). Yeast extract is also
applied to enhancement of secondary
metabolite production in vitro. Al-
Mafargi , ( 2010) refer that the effect of
yeast extract on secondary products from
rosemary callus culture was determined
by comparing the product percentage
after four weeks of exposure , to that
non-elicited  controls.  The  major
component produced from callus treated
with 1 g/L of yeast extract agar on
cineol , camphor , borneol, terpineol,
verbinone and bornyl acetate were
increased as compared to control . To
investigate the effect of biotic factors
(fungi, yeast and bacteria) stress on
vinblastine and vincristine production
from callus as a stress factors. The aims
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of this study is to examine the effect of
different growth regulators on callus
induction from C.roseus leaves explants
and enhanced vinblastine and vincristine
production in callus tissue. Although
investigation of current study is to select
callus lines tolerant to biotic stress of
biotic factors (fungi ,yeast and bacteria)
and characterize callus lines with respect
to growth, alkaloids content, osmolytes
accumulation and activity of catalase
antioxidant enzymes and compare with
its content in leaves mother plant.

Materials and methods:

preparation of leaves and callus tissue
for alkaloids extraction

C. roseus plants were collected from
greenhouses of  Agriculture college
/AlQasim university in January 2014.
leaves of plant was extracted by Soxhelet
(Continuous extraction) for 24 hours
using ethanol 80 % , Extraction was
concentrated to dryness by rotary
evaporation( Harborne,1984).However,
Alkaloid compounds were extracted
from callus tissues , according to AL-
Hattab et al, (2000) by 500 mg from dry
callus was crushed well in mortar
casserole ,after drying wet callus in oven
on 40 C for 24 hr with ethanol 80 % and
ether 20 % at 1/4( v/v) ratio.

Detection of vinblastine and
vincristine alkaloids by (TLC)

Silica gel plates ( precoated ) were used
in 0.25 mm thickness and dimensions of
20 * 20 cm and placed in electric oven at
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a temperature of 120 C and left to cool ,
then put raw leaves , callus extraction
spots and standard solutions for alkaloids
vinblastine and vincristine each alone by
drops using (ammonium hydroxide:
water: acetone) 25 %  at ratio(3:7:90)
used as separate solution for alkaloids
separation ,the separate spots were
limited by eyes and by UV-light at wave
length 254 nm. For detection of

separated alkaloid compounds by
estimate Rf according to Harbone, (
1984).

Quantity determination of vinblastine
and vincristine compounds in raw
leaves extraction by (HPLC)

HPLC good were :Nucleosil 5 C18
,column (250 * 4.6 mm ,5 pum ),Samples
were eluted with (methanol/ acetonitrile/
0.025 M ammonium
acetate/triethylamine by 15:40:45:0.1 ,
volume ),at 1 ml/min. ,monitored at 280
nm(Zhao et al ., 2001).

The standard solutions for calibration
curves

The solutions were prepared by dissolve
1mg from pure vincristine in 9 ml HPLC
grade water to obtain on 100 pg/ml and
by serial dilutions to obtain on 10 , 1
pg/ml and by the same method for
vinblastine sulfates. Compounds
concentrations in samples were estimated
as the following :
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Relative area for sample
Alkaloid = -------------mmmmmee

x alkaloid concentration in sample

Standard Relative area for standard

Medium Preparation and explants
sterilization :

The leaves of C. roseus were washed by
running tap water and liquid soap several
times to remove dust and dirt and
transferred to laminar air flow cabinet
for surface sterilization by submerged in
ethanol 70 % with shaking for 30 second
then washed three times by distilled
water and were sterilized by sodium
hypochlorite 6 % for 20 minutes then
washed three times by distilled water and
prepared for culture. MS medium was
used for callus induction in the form of
packets with weight of 4.4 grams, which
is used for preparation of a liter from
tissues culture medium .Sucrose was
added at 30 g/L and agarat8 g/ L, with
pH of 58 + 2 then transferred to
autoclave for sterilization on 121 C and
pressure 1.04 kg/cm? for 20 minutes and
left till cool .

Callus inducing phase :

The sterilize leaves were cut to parts
with approximately 1cm? area ,cultured
on MS medium supplemented with plant
growth regulators 2,4-D in
concentrations ( 0.5 ,1, 1.5 ) mg/l and
BA in concentrations (0.5 ,1, 1.5) mg/l
as nine interaction combinations then
transferred to growth chamber under
suitable conditions on 25+2 C and
photoperiod 16/8 hr. light/darkness on
1000 lux light intensity , for get the best
combination to form callus. After 45
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days ,fresh weight was taken for limit the
best combination to use it in the
following experiments to reach the best
treatment for inducing callus and use it
in accumulation phase for next
experiments . Accumulation phase

Preparation of biotic factors
Trichoderma harzianum fungus and
fungus extraction factors

The fungus T.harzianum used as biotic
factor using two experiments

First: T. harzianumwas activated on a
new Bitridish  transferred to suitable
conditions for growth in incubator at 25
C , after 7 days the growth was complete
and by cork borer 3 disks were taken
from exit edge of growth putting in flask
contains 250 ml broth .D ,closed well
transferred to incubator for 7 days , then
the fungal extraction was taken by
Buokhner funnel with filtration paper
Whattman No 1 and vacuum pump .
0.1ml from fungal extraction v/v was
added to the MS medium with the best
treatment of plant growth regulators
(with notice agar quantity) , putting in
the sterile glasses tubes and exacted pH
on 5.8 + 2 and transferred to autoclave
for sterilization and left till cool
transferred to cabinet then cultured 250
mg fresh weight from callus on MS
medium for increase the metabolic
compounds , transferred to growth
chamber at 25 C and 16/8 hr photoperiod
. Second : single spore method , 250 mg
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callus harvested and sub cultured on MS
medium with the best treatment of plant
growth regulators and inoculated
directly by single spore in the glass tubes
,closed well and transferred to growth
chamber at 25 C and 16/8 hr.
photoperiod till the fungus was covered
the callus (Eufrocinio et al., 2002).

Azotobacter chroococcum bacteria
extraction factor :

A. chroococcum was grow on free
nitrogen medium ( sucrose mineral salt
solution) 250 ml in flask, , which
maintains on  Ashbys medium
transferred to the flask by the needle and
were kept in incubator for suitable
conditions , then after 2 days extraction
was added at 10 ml/L to flask which
contains MS medium with the best
treatment of plant growth regulators and
autoclaved at 121 C and a pressure at
1.04 kg/cm? for 20 min after transferred
to sterile glasses tubes and exacted pH
on 5.8 £ 2 then left to cool ,placed in
laminar cabinet for cultured 250 mg
callus on the medium, for study the
effect of this bacteria on accumulation of
alkaloid compounds transferred to
growth chamber at 25 C and 16/8 hr.
photoperiod.

Yeast culture( Yeast extract agar
factor ):

Yeast extract agar was added at
concentration (1, 2,3 ) g/ L to MS
medium and putting in sterile glass tubes
transferred to autoclave for sterilization
after exacted pH on 5.8+2 , left till cool
and transferred to cabinet for cultured
250 mg callus on the medium, to study
effect of yeast extract agar on
accumulation of alkaloid compounds
transferred to growth chamber at 25 C
and 16/8 hr. photoperiod.

Catalase enzyme activity
determination

Catalase enzyme activity determination
in leaves and callus extraction in
inducing phase and callus extraction in
accumulation phase for all treatments as
the following 1 g of samples were
crushed with 10 ml buffer phosphate by
adding 0.3 g PVP using ceramic mortar
under ice ,the extraction was filtrated by
filtration papers, Centrifuges at 10000
rpm for 10 min. under 4 C .Then 20 ml
from enzymatic extraction was taken and
added for it 1 ml hydrogen peroxide 30
% ,incubated for 1 min then the
readings were taking for determination
the catalase activity at 240 nm by UV-
spectrophotometer.

Abs/min * Reaction volume

Catalase activity (unit ) =---------------mn---
0.001

Abs = the difference between the first absorption and the second.
Min = reaction time. 2.4 ml = reaction volume . 0.001 = constant.
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Proline determination :

According to Bates et al (1973) method
,proline was determined in leaves and
callus extraction in inducing phase and
accumulation phase. The red toluene
layer  was reading by UvVv-
spectrophotometer at 520 nm while
blank sample consist of 5ml toluene

then wave length for variety
concentrations of proline were measured
for standard solution .Proline

concentration calculate According to
Bates et al (1973).

Statistical analysis :

Statistical analysis was according to
factorial complete random design for
interaction treatments and just complete
random design for others .10 replicates
are used for each treatment and
treatments medium were tested by the
least significant different( L.S.D ) at
improbability level 5 % according to
system of SPSS (Levesque , 2007).

Results and discussion :

Detection of vinblastine and
vincristine by (TLC)

The result explained the presence of six
compounds when examined by eyes and
by UV- light ray ,at 254 nm wavelength
Rf values on TLC plates are
(25,30,60,75,85,95 ) in leaves extraction
and (25,35,65,75,85,95) in raw callus
extraction. The results showed that Rf for
vinblastine and vincristine ( 95 , 85 )
respectively are equal to two of raw and
leaves extraction and they are another
values with different values of Rf to
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vinblastine and vincristine and not
identified due to the unavailability
standard solutions (Al-Hatamy.,2006 ;
Smesim , 2012 ). Dragendorff reagent
gave positive detection(Orange spot) on
silica gel plates.

Effect of plant hormone
combinations on callus fresh weight :
Results in the table(1) the combination
treatments between auxin and cytokinin
is very important to obtain of the highest
quantities from fresh weight of callus to
use in the new experiments. The results
referred to the highest fresh weight
(3.276) g was for (Img/L 24-D +
Img/L BA ) combination treatment
fig(2) ,followed by (2.606) g for ( 0.5
mg/L 2,4-D+ 0.5 mg/L BA ) and (2.498
) g for (1.5mg/L 2,4-D + 1.5 mg/L BA)
combination treatment respectively
with significant different among all
treatments . Carew and Krueger;(1977 )
indicated that 2,4-D and BA
combinations are important to increase
fresh weight and inducing callus in C.
roseus. Ethbaieb ( 2010 ) indicated that
the best combination for callus inducing
in C. roseus was 2 mg/l auxin with 2 mg
/L cytokinin . Auxins effects directly of
cell expansion through increase some
enzymes activities which response of
wall elasticity and increase permeability
(George et al ; 2008).The cytokinins are
important for cell division due to induce
biosynthesis of some important proteins
and for RNA formation(Davies , 2004).
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Table (1) : Effect of hormone combinations on Fresh weight of callus.

\[BDA(lg/L) 05 | 1.0 | 15 Means
2,4-D(mg

0.5 2.606 | 1.250 | 1.100 1.632

1.0 1447 | 3.267| 1.384 2.032

15 1.872 | 1.553 | 2.498 1.973

1.975 | 2.023| 1.660 1.886

LSD for auxins 0.146 : cytokinin 0.146 : interaction : 0.084

Fig(2): Callus induced from leaves of C.roseus grown in (1mg/L)2,4-D and
BA(1mg/L)

Effects of biotic factors on callus
fresh(g) and dry weight (mg)

The results shown in table(2) referred
that the addition of biotic factors cause
decrease in fresh weight and dry weight
compared with control treatment (
without any factor ). T.harzianum
treatment gave the lowest fresh weight (
0.615) g fig(3A) compared with control
treatment( 3.267 ) g fig(3D) followed by
yeast extract agar treatment 3 g / L
(0.949 ) g fig(3B) with significant
different  compared with  control
treatment and  without significant
different compared with 2 g /L extract
yeast agar treatment followed Dby
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Bacteria treatment (A .chroococcum )
gave (1.642 ) g fig(3C). The results
indicated in the same table that the
lowest dry weight was for T.harzianum
treatment (0.065)g with significant
different compared  with  control
treatment (0.326) g , followed by yeast
extract agar 3 g /L treatment which gave
( 0.090) g and yeast extract agar 2 g /L
treatment which gave (0.103) g followed
by T.harzianum extract treatment (0.143
) g and Bacterial factor treatment with
(0.165) g with significant difference
compared with control treatment which
gave fresh and dry weight ( 3.267 , 0.326
) g respectively. Material from living
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organisms include different
polysaccharides and chitins or glucans
and glycoproteins from microbial extract
which added to the MS medium cause
variety stresses effected decrease in fresh
and dry weights(Siddiqui et al .,2010 ).

molecules that act as elicitors to increase
the biosynthesis of plant secondary
metabolites as a responsible for increase
and interactions of their component
which added to the medium (Angelova et
al ; 2006 ).

Numerous studies on microbe elicitors
interaction have identified microbial

Table (2) :Effect of biotic factors on callus fresh and dry weights /g

Treatment Callus fresh weight /g Callus dry weight/g
control 3.276 0.326
Bacteria 1.642 0.165
T. harzianum extract 1.467 0.143
T. harzianum 0.615 0.065
Yeast extract agar 19/l 1.113 0.111
Yeast extract agar 29/l 1.017 0.103
Yeast extract agar 39/l 0.949 0.090
LSD 0.168 0.028

Callus with T_.h

Callus with yeast 2g/l

Fig(3): callus with different biotic factors . A: T.harzianum B: extract yeast C: A
.chroococcum D: Control

Fungal factors altered expression of
several transcript , including
representative from the phenylpropanoid
,pentose phosphate , glycolytic , and

fatty acid metabolic pathways ,suggest
that the response to biotic factors are
much more than the simple induction of
biosynthetic enzymes of secondary

33
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metabolisms. Azotobacter sp store
Nitrogen in the cells in protein formula
for nutrition and after analysis these
proteins sedimentation in the medium
cause stresses, and cytological variations
include papilla formation ,increase
cytoplasmic streaming and nuclear
migration which are connected with
depolymerization of microtubules and
microfilaments (Kombrink and
Schmelzer , 2001 ). Yeast extract agar
adding to the medium and Bacteria
elicitors showed inhibition in fresh and
dry weights but total secondary
metabolites are were increased (Han et
al ; 2005). yeast extract agar contains
numerous vitamins and nutrient materials
like nitrogen which essential for building
proteins ,enzymes which controls all
important bioactivities and nucleic acids
for cells divisions( Tawfiq ,2010) .

Catalase activity determination :

The results in Table ( 2 ) showed
that the abiotic factors have different
effects on catalase enzyme activity, the
highest activity was for T. harzianum

treatment (61.49 ) unit, Bacterial
treatment (60.60 ) unit with significant
different compared  with  control

treatment and Yeast extract agar 2¢g/I
treatment (57.68) unit respectively with
significant different compared with
control treatment. Plant extraction
treatment ( 37.89) unit with significant
different  compared with  control
treatment .While materials from Fungal
and Bacterial extracts include different
polysaccharides from cells and cell wall
chitine ,glucan , glycoprotein , and
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organic  nitrogen stimulate defense
reactions of the plant cells (Siddiqui et al
,2010 ) .After elicitor recognition ,
sequences of cytological variation and
biochemical reactions have been
identified in plant cells include papilla
formation , increase  cytoplasmic
streaming and nuclear migration in the
H, K, CI, lons and Ca ion Fluxes across
the plasma membrane and development
of reactive oxygen, oxidative cross
linking of cell wall ,proteins increase
catalase activity as mechanism for
defense against biotic stress ( Namdeo
,2007).

Total soluble
determination :

Results in Table ( 2 ) showed that all
treatments  increase  total  soluble
carbohydrates with significant difference
compared with  control treatment
(without any factor ) ( 110 . 333) ppm .
The highest value was for T. harzianum
treatment ( 315 . 330 ) ppm and for yeast
extract agar 3 g/l treatment ( 324. 240 )
ppm followed by yeast extract agar 2 g /
L treatment ( 308 . 422 ) ppm. Plant
extract treatment gave ( 122 . 329 ) ppm.
These increases of total soluble
carbohydrates as  responsible and
adaptation of stresses (Muslim and
Bagir , 2011). Analysis  of
polysaccharides in stresses condition
cause increase in soluble carbohydrates
as well as effect of stresses conditions on
enzymes to form polysaccharides from
simple sugar ( Xu and Huang ,2010 ).
These results agree with Smesim,2012
refer to increase of total soluble

carbohydrates
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carbohydrates with biotic stresses using
Bacillus subtillis ( 194.273 ) ppm
compared with control treatment ( 174 .
142 ) ppm with significant difference in
C. roseus in vivo. Zhao et al.,(2005)
referred to the increase in total soluble
carbohydrates using different fungal
elicitors

Proline determination:

Results in Table (3) showed increasing in
proline content as responsive to a biotic
factors .The highest value was for yeast
extract agar treatment 3g / L ( 1.208 )
pmol/g d.w , yeast extract agar 2 g /L

treatment ( 1.121 ) u mol / g d.w and
Fungal treatments T. harzianum extract
and T. harzianum treatments gave
(0928 , 0. 900 ) pmol / g dw
respectively with significant different
compared with control treatment (
without any factor) ( 0,357 ) umol /g
dw. Handa et al ., (1986) reported
positive role for proline accumulation in
adaptation of cells to change external
water potentials .Obaid et al ., (2012)
reported that increase in proline as
responsible to biotic stresses .

Table (3) : catalase /unit, total soluble carbohydrates/ ppm and proline /umol/d.w

Treatments Catalase/unit Total soluble Proline
carbohydrates/ppm /umol/g d.w

control 36.97 110.333 0.357
Bacteria 60.60 275.225 0.824
T. harzianum extract 57.36 285.672 0.900
T. harzianum 61.49 315.330 0.928
Y.E.A 1g/l 40.61 140.337 0.705
Y.E.A 2¢/l 57.68 308.422 1.121
Y.E.A 39/l 48.36 324.444 1.208
Plant extraction 37.89 122.329 0.371
LSD 0.681 0.287 0.051

The possible role of proline in membrane
protection under stresses conditions
Proline increase under stress condition
by deficit or analysis of protein and
increase stability of plasmic membrane .
Increase of protein considered protect
adaptation by deficit of protiolytic
activity act as regulator for different
enzymes involved in protein formation.
Proline act as save resource or relief for
amino acids and proteins(Khatkar and
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Kuhad , 2000). Proline can protect plants

from stress through different
mechanisms, including osmotic
adjustment, detoxification of ROS,

protection of membrane integrity, and
stabilization of proteins/enzymes (67).

Effect of biotic factors on vinblastine
and vincristine alkaloids product from
callus of C. roseus by (HPLC):
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The results in this study showed that all
the treatments of biotic cause increase in
the quantities of vinblastine and
vincristine alkaloids in callus tissue.
Quantities of vinblastine and vincristine
alkaloids in all treatments determinate

using HPLC Absorbance peak of
standard of vinblastine and vincristine
sample with retention time(20. 72

,12.988) Fig(4) which closed to retention
time to retention time of vinblastine and
vincristine in crude leaves extract of
parent plant.

Effect of Yeast Extract Agar :

Results in table( 3 ) showed that
additions of biotic factors increase the
quantities of vinblastine and vincristine
in all treatments compared with control
treatment with significant different. The
highest quantity was for biotic factor
yeast extract agar 2 g/L treatment ( 69.56
, 35.75 ) pg/g for vinblastine and
vincristine respectively with significant
different compared  with  control
treatment ( 1.63 ,1.75 ) ug/g (d.w) with
(42.67 ,20.42) folds for vinblastine and
vincristine  production respectively
.(yeast extract agar 1g /L treatment (
67.10, 30.20 ) pg /g (d.w) with ( 41.16 ,
17.25 ) folds of vinblastine, vincristine
production respectively .Followed by
Yeast extract agar 3g/l treatment
(47.86,20.82)ug/g (d.w) with
(29.36,11.89) for vinblastine and
vincristine  production  respectively
.Yeast extract agar treatments increase
vinblastine and vincristine with the
highest results and these results are
similar to those obtained by Al-Mufarriji
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,(2010) and Coery et al., (2005) who
indicated that yeast extract agar increase
metabolites levels at moderate and high
concentration .Al-Abady, 2010 reported
that addition of yeast extract to the
medium of date palm callus inducing
callus growth . Yeast extract contains
IAA and GA3 and amino acids and
proteins which induce the growth and
division of cells but in high
concentration  cause  stresses and
accumulation of alkaloids for defends
.(Tawfig., 2010) .

Effect of T. harzianum treatment :

T. harzianum treatment was the third
treatment gave ( 59.76 , 34.90 ) ug/g
(d.w) for vinblastine and vincristine
respectively with significant different
compared with control treatment with
(36.66 , 19.94 ) folds for vinblastine and
vincristine production respectively . An
improved catharanthine synthesis in C.
roseus cell culture was observed by
combination of fungal preparation
enhanced the alkaloids accumulation (
Zhao et al ., 2001 ) . Meenakshikoul et al
(2003) indicated the production of
valuable metabolites from C. roseus and
from rich microflora was residing inside
the plant tissues. Zhang et al (2003)
isolated vincristine from Fusarium
oxysporium . The relation between
endophytic fungi and their host plant
,some available strategies for efficiently
promoting production of these bioactive
compounds and Some endophytes have
the ability to produce the same or similar
bioactive compounds as those originated
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from their host plants ( Zaho et al
,2010).

Effect of T. harzianum extract
treatment :

T.harzianum extract treatment gave
(51.03 , 31.12 ) wug/g (dw) for
vinblastine and vincristine respectively
with significant different compared with
control treatment with ( 31.30 , 17.78 )
folds for vinblastine and vincristine
production respectively. Ashutush et al.
(  2013) reported that different
concentrations of fungal extracts of
Aspergillus niger ,Penicillium notatum
and yeast extract and chitosan enhance
the synthesis of psoralen in Psoralea
carylifolia suspension cultures .

Siddiqui et al .(2010 )summarized the
role of elicitor by the following essential
events in secondary metabolites (
Binding elicitor to plasma membrane
receptor, changes in Ca ions flux from
and to cytoplasm ,decrease of pH of
cytoplasm and activation of NADPH
oxidases and protein phosphorylation
patterns and protein Kkinase activation ,
change in cell wall structure
(lignification ) and in generating oxygen
species, Synthesis of JA and SA as
secondary messengers , and activation of
genes that produce defends molecules
like phytoalexins and other secondary
compounds including alkaloids.

Table( 3 ) Effect of biotic factors on vinblastine and vincristine alkaloids product
from callus of C. roseus by (HPLC)
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Biotic treatments Vincristine pg/g Vinblastine pg/g
(d.w) (d.w)
control 1.7500 1.6300
Bacteria 31.0000 37.7000
T. harzianum Extract 31.1200 51.0300
T. harzianum 34.9000 59.7600
Yeast extract 1g/I 30.2000 67.10
Yeast extract 2¢/1 35.7500 69.56
Yeast extract 3¢/l 20.8200 47.8600
Plant extract 3.5500 2.3600
LSD 0.163 0.155
37
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Fig (4) Peak area for standard curve of vinblastine and vincristine by (HPLC)

Eufrocinio .( 2002) reported that the dual
culture of T. harzianum and C. roseus
produce an antimicrobial compound with
remarkable activity against the Gram
positive bacteria Staphylococcus aureus
and Bacillus subtillis and named it
Trichosetin. In C. roseus cell suspension
culture Zhao et al .(2001) employed
biotic elicitors derived from 12 fungi in
order to test their effect on indole
alkaloid production .They reported that
different indole alkaloids  were
stimulated by different fungal mycelium.
Proline and total soluble sugar content
was higher in callus tissue than leaves of
mother plant have showed positive
correlation ~ with  vinblastine and
vincristine production in callus tissues
compare parent plants species as shown
in (Table 3). Conclusively, the level of
biotic treatments in callus medium
showed considerable effect on total
carbohydrate and vinblastine and
vincristine production accumulations.
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