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Abstract

Some natural compounds of plants including phenols and alkaloids induce mitosis depressive that are blocked
cell division. Field dodder (Cuscuta campestris Yunck.) and eastern dodder (Cuscuta monogyna Vahl.) are the
most widespread obligatory parasitic species. In the present study, end of summer 2015, field dodder and eastern
dodder are collected from Alhagi maurorum Medik. host and Vine (Vitis sylvestris C.C.Gmel.) host respectively
from Markazi province of Iran and identified by department of botany of Islamic Azad University of Saveh. The
aerial parts of dodders were used for aqueous extract. Dodders alkaloid and poly phenol were visualized by TLC
and Dragendorff (for alkaloid) and ferric salt (for poly phenol) reagents. Total phenols and alkaloid were
measured by using the calibration and spectrophotometry methods. Root length and roots tip meristem model of
onion bulbs and barley seedlings were utilized to allelopathy and antimitotic effects of dodders aqueous extracts.
Standard cytotoxic 8-Hydroxyquinoline served as controls. The bulbs and barley seedlings were treated at
various concentrations: 0.05, 0.1 and 0.2 mgml-1 (dw) of and aqueous extract of dodders and 8-
Hydroxyquinoline for 6 and 12 h. The inhibitory effect of dodders extract were evaluated on the growth and
mitotic activity (Mitotic index) of barley seedlings and onion root meristems and the effect was compared with
standard 8-Hydroxyquinoline. The One Way ANOVA test was used for statistical analysis.
The poly phenols of field dodder was condensed tannins (include flavonoids) but for eastern dodder

hydrolysable tannins. Like 8-Hydroxyquinoline, both field and eastern dodders extracts significantly inhibited
the growth of roots and mitotic activity in incubation time and dose-dependent manner. However, C. campestris
extract was more allelopathy and antimitotic potent in this regard and produced root decay and mitosis arrest.
The extract of dodders had inhibitory and mitosis depressive effect on root tip meristem cells. In the present
study we found, the dodders aqueous extracts can been used to produce desirable effects as it pertains to
chromosome condensation and spread, and though the roles of these chemicals in spindle fiber inhibition have
been elucidated, as 8-Hydroxyquinoline.
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Introduction

A wide variety of anti-mitotic substances exhibit
cytotoxic effect by interfering with cell-cycle
kinetics. Some natural compounds of plants
including phenols and alkaloids induce mitosis
depressive that is blocked cell division and cancer
[1]. These materials are effective against cells that
are proliferating and produce cytotoxic effect either
by damaging the DNA during the S-phase of the

cell cycle or by blocking the formation of the
mitotic spindle in M-phase [2]. Some of these
microtubule inhibiting substances include
colchicine, 8-hydroxyquinoline and ice cold water.
A number of these substances have been used to
enhance the spread of mitotic chromosomes during
squashing. 8-hydroxyquinoline is believed to block
mitosis by disrupting the mitotic spindle tubules at
metaphase [3, 4]. These chemicals have been
observed to produce desirable effects as it pertains
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to chromosome condensation and spread, and
though the roles of these chemicals in spindle fiber
inhibition have been elucidated by many authors
[5]. Natural products produced by plants and their
synthetic derivatives are expected to play an
important role in the development of innovative
agents to inhibit cell mitosis and cancer by
blocking the formation of the mitotic spindle in M-
phase. There is a growing interest in the
pharmacological evaluation of various plants used
in the world traditional system of medicine [6].
Field dodder (Cuscuta campestris) and Eastern
dodder (C. monogyna) are the most widespread
obligatory parasitic species in the genus Cuscuta
(dodder) [7]. Extracts of dodders include various
flavonoid compounds, a range of polysaccharides,
a number of different alkaloids and various other
chemicals [8, 9]. Seeds extracts of C. reflexa have
antimitotic and anticancer activities [10] and one
study suggest that C. chinensis water extract
induced skin papillomas and carcinomas in mice
[11]. Nigella sativa L. seeds extracts were toxic on
root number and length and reduced the mitotic
index of meristem cells of onion roots [12].
Cuscutic resinoside A from the seeds of C.
chinensis is a stimulator of breast cancer cell
proliferation [13]. Flavonoids extracts of C.
chinensis can protect PC12 cells against oxidative
stress. The mechanism of it may be the ability of
scavenging ROS and increasing the activity of
antioxidant enzyme [14]. Barley [15] and onion
[16] are outstanding tests organisms because of its
sensitivity to xenobiotic as well as their suitable
cells and chromosome features.
The present study was carried out to evaluate the
phenol and alkaloid content, cytotoxic and
antimitotic potential of C. campestris and C.
monogyna aqueous extracts by standard assay
method using barley (Hordeum vulgare L.)
seedlings and onion(Allium cepa L.) roots meristem
model [17]. The effects were compared with 8-
Hydroxyquinoline, a standard cytotoxic drug.

Material and Methods

Collection of Dodders

Field dodder (C. campestris Yunck.) and eastern
dodder (C. monogyna Vahl.) are collected from
Alhagi (Alhagi maurorum Dest.) host and Vine
(Vitis sylvestris Gmelin) host respectively from
Markazi province of Iran and identified by
Department of Botany of Islamic Azad University

of Iran. The aerial parts of dodders were taken out
from their hosts, cleaned and dried in oven at 60c
for 34 hours and then powdered.

Dodders Aqueous Extracts Preparation

50 g of dodders powders were extracted by 100 ml
distilled water in 80c warm bath for 2 h. The
extracts were filtered through a filter paper and
dried by rotary evaporator at 80c .

Dodders Extract TLC and Phenol and Alkaloid
Presentation

TLC was used according to modified methods of
MORRIS et al. as described by Baerhemi-Suendsen
and Verpoorte (1983) [18]. 50µl aqueous extract
(0.1 g.ml-1) was applied onto thin layer
chromatography (TLC) plates. TLC solvent
systems routinely used was ethanol: distilled water
(4:1) and TLC plates(20×20 cm) were formed by
coating it to a thickness of 0.2 mm of silica gel G60
(Merck). Phenols and alkaloids were visualized
using TLC and the color reaction by ferric chloride
(6.7g in 100ml distilled water) and Dragendorff
reagent (0.4 g of bismuth subnitrate in 10 ml of
concentrated hydrochloric acid mixed with 5.0 g of
potassium iodide in 50 ml of distilled water and the
solution volume was reached to 100 mL by
distilled water) spray reagents respectively. The
Dragendorff reagent [18], widely used in the
visualizing of alkaloid (orange) and ferric salts
used in the visualizing of poly phenols. The
hydrolysable tannins (gallitannins and
ellagitannins) give blue-black precipitates and
condensed tannins brownish-green ones [19].

Total Phenols

Total phenols were determined by using the Folin
Ciocalteu reagent [20]. The calibrations solutions
were prepared using 0, 25, 50, 75 and 100 μg.ml-1

solutions of gallic acid (Merck) in distilled water.
0.5 ml of each aqueous of plant extract (0.1 g.ml-1)
or quercetin (the phenolic compound commonly
used as the standard) was mixed with the 2.5 ml of
Folin Ciocalteu reagent (the reagent diluted tenfold
with distilled water) and 2 ml of aqueous Na2CO3
(1 M). The mixtures were allowed to stand for 15
min and total phenols were determined by
colorimetric at 765 nm by a double beam
UV/visible spectrophotometer (Shimadzu, Japan).
The total phenol value was expressed in terms of
gallic acid equivalent (mg.g-1 of dry weight), which
is a commonly used reference value.
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Total Flavonoids

Aluminum chloride colorimetric was used for
flavonoids determination [21]. The calibration
solutions were prepared by using gallic acid
solutions at concentrations from 0 to 10 μg.ml-1 in
distilled water. 0.5 ml of quercetin  and each plant
extracts (0.1 g.ml-1) was mixed separately with 2
ml of methanol, 0.1 ml of 10% aluminum chloride,
0.1 M potassium acetate and 2.3 ml of distilled
water. After keeping the mixture at room
temperature for 30 min, the absorbance of the
reaction maximum was measured at 415 nm.

Total Alkaloid

10 mg of dry aqueous extracts were placed in a 10
ml flask and dissolved in 10 ml ethanol. Ephedrine
alkaloid (Caspian Tamine Drugs Company of Iran)
was used for calibrations solutions. Six calibrations
solutions (0, 20, 40, 60, 80 and 100 μg ml-1) were
prepared with ethanol.  Total alkaloids were
measured at 254 nm, according to modified
methods of Renaudin (1984) [22].

Onion (Allium cepa L.) and Barley (Hordeum
vulgare L.) Tests

To cytotoxic and antimitotic effects of dodders
aqueous extracts, we used root of onion bulbs and
barley seedlings [23]. The treatment (incubation)
of roots was carried out in two applications under
the same conditions.

Application 1

Onion bulbs (50 ± 10 g) were grown in 100 ml pots
in distilled water in light at 25 °C for 48 h (until the
roots have grown to approximately 0.5- 1 cm). The
bulbs were prefixed to the distilled water (control)
and to 8-Hydroxyquinoline and aqueous extract of
dodders (C. campestris and C. monogyna) at
various concentrations: 0.05, 0.1 and 0.2 mgml-1

(dw) for 6 and 12 h. The difference of length of
roots was determined after 6 and 12 h after
treatment by 8-Hydroxyquinoline and aqueous
extract of dodders, prior to fixation with ethanol-
acetic acid (3:1, v/v). Roots of bulbs 6 and 12 h
grown in water prior to fixation, were used as
control.

Application 2

The barley seeds were germinated in Petri dishes
at 25ºC and dark, for 4 days after seeds water
imbibition (until the roots have grown to
approximately 0.5-1 cm). The seedlings were

incubated with 0.05, 0.1 and 0.2 mgml-1 (dw) of
dodders extracts and 8-Hydroxyquinoline for 6 and
12 h. The difference length of roots was determined
after 6 and 12 h after treatment by 8-
Hydroxyquinoline and aqueous extract of dodders,
prior to fixation with ethanol-acetic acid (3:1, v/v).
Barley seedlings 6 and 12 h grown in water prior to
fixation were used as control.

Microscopic Examination and Determination of
Mitotic Index

After the completion of treatment, the roots of each
onions bulbs and barley seedlings were cut and
fixed in ethanol-acetic acid (3:1, v/v). After the
fixation, the roots were hydrolyzed in 5 ml 1N HCl
at 25oC for three minutes and washed in distilled
water. They were subsequently processed for
cytological study by the conventional 2% aceto-
carmine squash technique (for 10 minutes). After
removing the root caps from well-stained root tips,
1 mm of the mitotic zones were immersed in a drop
of aceto-carmine on a clean slide and squashed
under a cover glass and examined microscopically.
For each root tip the number of mitotic and total
meristem cells was counted in 5-8 fields using
Olympus microscope BX-41 [24]. In all 400-500
cells were counted and cells manifesting different
stages of mitosis i.e., interphase and prophase (P),
metaphase (M), anaphase (A) and telophase (T)
were recorded. The mitotic index was calculated
using the following formula:

Mitotic index= (P + M + A + T)/ Total cells

The inhibitory effect of Field and eastern dodder
extracts was evaluated on the growth(Macroscopic
effect) and mitotic activity(Microscopic effects) of
barley seedlings and onion root meristems and the
effect was compared with standard 8-
Hydroxyquinoline.

Statistical Analysis of Data

All experiments were done with 3 repeat, at least.
The SPSS 11.5 statistical package program was
used for statistical analysis. Differences among
treatments were compared by analysis of variance
of the One Way ANOVA test (significance at the
p<0.05 and 0.01 level) and Duncan test to compare
means.

Results
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The aqueous extracts of two dodders were
compared by TLC analysis. Result of TLC showed
the phenols of two dodders are poly phenols. The
poly phenols of field dodder were condensed
tannins because it was visualized brownish-green
by ferric salts regent but hydrolysable tannins were
poly phenols of eastern dodder because visualized
blue-black (Fig. 1 left). Dragendorff reagent
visualized of aqueous extracts TLC of two dodders
showed the both dodders have alkaloid but their
pattern of TLC are very different one another (Fig.
1 right).

Fig. 1 TLC patterns of aqueous extracts of C. campestris
and C. monogyna:
Left: condensed tannins of C. campestris (brownish-
green left) and   hydrolyzable tannins  of C. monogyna
(blue-black right)were visualized by ferric salts regent.
Right: alkaloids of C. campestris(orange left) and C.
monogyna (orange right)were visualized by Dragendorff
regent.

Total Phenol and Flavonoid

Total Phenol and flavonoid of C. campestris and C.
monogyna were 18.51 and 15.98, and 22.61 and
7.68 mg.g-1 respectively (Table 1). Total Phenol of
C. monogyna was higher than C. campestris but its
total flavonoid was very lower.

Total Alkaloid

Total alkaloid of C. campestris and C. monogyna
were 7.65 and 9.55mg.g-1 respectively (Table 1).
Total alkaloid of C. monogyna was higher than C.
campestris.

Allelopathy Effects

The root length for control and each extracts is
given in Table 2. A progressive increase in root
length of barley seedlings and onion bulbs were
observed in control group. The root length of
barley in control group at 0, 6 and 12 h were 0.39,
0.43 and 0.48cm and for onion were 0.48, 0.50 and
0.84cm respectively. On the other hand, the root
growth of barley in control group at 6 and 12 h
were 0.14 and 0.48cm and for onion were 0.50 and
0.84cm respectively. Incubation of barley seedlings
and roots of onion bulbs in different concentrations
of cytotoxic agents produced a growth retarding
effect that was associated with a decrease in the
root length.
The different concentration of dodders extracts and
8-Hydroxyquinoline (0, 0.05, 0.1 and 0.2 mg.ml-1)
induced root decay and decreased the root length
significantly at 6 h and 12 h were compared by
analysis of variance of the One Way ANOVA test
(significance at the p<0.05 and 0.01 level) and
Duncan test to compare means. The root growth of
barley and onion were reduced by increasing of
concentrations and time treatments. The root
growth of barley seedlings at 0.1 and 0.2 mg ml-1

extracts of dodders were at 0.05- 0.08 cm at 6h and
12h respectively, without significantly difference
but for 8-Hydroxyquinoline, with significantly
difference were 0 cm (Table 2).
The root growth of onion at 0.2 mgml-1 of extracts
of dodders, and 0.1 and 0.2 mgml-1 of 8-
Hydroxyquinoline were 0- 0.05 cm at 6h and 12h,
without significantly difference. All agents arrested
the root growth but the force of 8-
Hydroxyquinoline was better than dodders extracts.
Field dodder extract was more effective on root
length when compared with the eastern dodder
extract.

Table 1 Phenol, flavonoid and alkaloid content of Cuscuta campestris Yunck. and Cuscuta monogyna Vahl.

Plants Phenol (mg.g-1) Flavonoid (mg.g-1) Alkaloid (mg.g-1)
C. campestris 18.51 b 15.98 a 7.65 b
C. monogyna 22.61 a 7.68 b 9.55 a
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Table 2 Root length (cm) of control (non-treated) onion bulbs and Barley seedling, bulbs and Barley seedling treated with
dodders (Cuscuta campestris Yunck. and Cuscuta monogyna Vahl.) extract and 8-Hydroxyquinoline continuously for 6 and
12h.

Plant Con.
mgml-1

Root
(cm)

C. campestris
Root(cm)

C. monogyna
Root (cm)

Hydroxyquinolin
Root (cm)

0h. 6h. 12h. 6h. 12h. 6h. 12h.
Barlely
seedling

0 0.39 0.43 a 0.48 a 0.43 a 0.48 a 0.43 a 0.48 a
0.05 0.39 0.11 bc 0.16 b 0.12 bc 0.14 b 0.14 b 0.18 b
0.1 0.39 0.05 c 0.07 c 0.07 c 0.08 c 0.01 d 0.02 d
0.2 0.39 0.06 c 0.07 c 0.06 c 0.05 c 0.00 d 0.00 d

Onion
bulb

0 0.48 0.50 b 0.84 a 0.50 b 0.84 a 0.50 b 0.84 a
0.05 0.48 0.23 c 0.27 c 0.2 c 0.3 c 0.18 cd 0.2 c
0.1 0.48 0.1d 0.13 d 0.12 d 0.17 cd 0.02 e 0.05 e
0.2 0.48 0.05 e 0.03 e 0.01 e 0.04 e 0.01 e 0.00 e

Values for particular concentration and time treatments followed by different small letter are significantly
different at P <0.05 and 0.01

Table 3 Mitotic index in roots of barley (Hordeum vulgare) seedlings and onion bulbs( Allium cepa) meristem
cells following incubation with different concentrations(Con mgl-1) of extracts of two dodders(Cuscuta
campestris Yunck. and Cuscuta monogyna Vahl.) and 8-Hydroxyquinoline at 6 h and 12 h.

T Plant Con
mgml-1

6h. 12h

mi pr me an te cy mi pr me an te cy

C.comp…

Barley
seedling

0 30 11 9 8 2 0 25 7 8 3 6 1
0.05 22 8 8 3 2 1 18 2 10 1 3 2
0.1 17 5 10 1 3 2 15 2 13 0 0 0
0.2 8 2 6 0 0 0 6 0 6 0 0 0

Onion
bulb

0 27 8 5 6 5 3 24 2 6 4 6 6
0.05 18 5 7 3 2 1 14 3 7 2 1 1
0.1 14 3 7 2 1 1 13 2 8 1 2 0
0.2 8 3 5 0 0 0 7 0 7 0 0 0

C. mono…

Barley
seedling

0 30 11 9 8 2 0 25 7 8 3 6 1
0.05 18 6 10 1 1 0 14 2 9 1 2 1
0.1 15 4 9 1 1 0 12 0 10 0 0 2
0.2 12 0 10 0 1 1 8 0 8 0 0 0

Onion
bulb

0 27 8 5 6 5 3 24 2 6 4 6 6
0.05 20 8 8 2 1 1 18 3 10 1 1 3
0.1 17 6 9 1 1 0 14 1 11 0 0 2
0.2 8 2 6 0 0 0 6 0 6 0 0 0

Hydro…

Barley
seedling

0 30 11 9 8 2 0 25 7 8 3 6 1
0.05 9 1 8 0 0 0 7 0 6 0 0 1
0.1 2 0 2 0 0 0 0 0 0 0 0 0
0.2 0 0 0 0 0 0 0 0 0 0 0 0

Onion
bulb

0 27 8 5 6 5 3 24 2 6 4 6 6
0.05 8 2 6 0 0 0 6 0 6 0 0 0
0.1 1 0 1 0 0 0 0 0 0 0 0 0
0.2 0 0 0 0 0 0 0 0 0 0 0 0

(Mitotic index (mi)%, interphase and prophase (pr), metaphase (me), anaphase (an), telophase (te) and cytokinesis(cy))%

Cytotoxic Effects

The mitotic cells (Mitotic index or number of
dividing cells) were counted in the root meristems
in above groups at 0, 6 and 12 h of incubation with
each agents. In Table 3, the mitotic indexes (MI)

are given for control and for each extract. The MI
ranged of root meristems of barely seedlings 30
and 25 and for onion 27 and 24% in the control
group over a period of 6 and 12 h respectively.
All agents produced a significant decrease in MI
that was dose and time dependent. It is evident that
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all agents reduced the mitotic index significantly
(to 0-8%). The reduction in number of dividing
cells in the root meristem shows the antimitotic
effects of the substances that found in dodders
extracts. 8-Hydroxyquinoline was more effective
on mitotic index when compared with the Field and
eastern dodders extracts. In respect of this results,
Field and eastern dodders extracts contains
antimitotic constituents that can stop the mitosis in
anywhere of the cell cycle. Furthermore these
constituents probably affect the cytoskeleton or
tubulin polymerization or degradation.
The MI values for each group are given in Table 3.
The MI rates were decreased with increasing
concentrations of dodders extracts and 8-
Hydroxyquinoline compared with the control
(water). Decrease of MI rates explains cytotoxicity
of dodder aqueous extracts and 8-
Hydroxyquinoline in plant test system. Similarly
the reduction of MI was also found in all
concentrations of dodder aqueous extracts and 8-
Hydroxyquinoline treated groups, especially 0.2
mgml-1. The reduction in MI showed that
substances in dodders aqueous extracts have high
cytotoxic effects.

The stage of mitosis at which the block occurred
was determined by counting relative numbers of
cells at each stage of mitosis after staining. As
shown in Table 3, the ratio of the number of cells
of roots meristem of barley seedlings and onion in
anaphase to those in metaphase decreased to zero
over the concentration range and incubation time
increasing that induced mitotic block, indicating
chromosome condensation and a block specifically
in metaphase (Fig. 2, 3). At concentrations of 0.1
and 0.2 mgml-1 dodders extracts, 0.05 and 0.1
mgml-1 8-Hydroxyquinoline, cells in anaphase were
absent. Thus, the block occurred specifically at the
transition from metaphase to anaphase. The
potency of the three compounds with respect to
both inhibition of cell proliferation and mitotic
block was 8-Hydroxyquinoline > C. campestris >
C. monogyna.

Discussion

Plants are known to synthesis allelochemical [25].
Allelochemical compounds belong to different
categories of secondary metabolites such as
phenols, tannins, flavonoids and alkaloids [26].

Fig. 2 The chromosome condensation and block effects specifically in metaphase of Field dodder (Cuscuta campestris
Yunck.) and eastern dodder (Cuscuta monogyna Vahl.) extracts in meristematic cells mitosis of roots of Allium cepa: A) 8-
Hydroxyquinoline 0.05 mgml-1, B) C. campestris extract 0.1 mgml-1, C) C. monogyna extract 0.1 mgml-1, G, H) C.
campestris extract 0.2 mgml-1 , K) C. monogyna extract 0.2 mgml-1.

Fig. 3 The chromosome condensation and block effects specifically in metaphase of Field dodder (C. campestris) and
eastern dodder (C. monogyna) extracts in meristematic cells mitosis of roots of Hordeum vulgare seedligs: A) 8-
Hydroxyquinoline 0.05 mgml-1, B) C. monogyna extract 0.1 mgml-1, C) C. monogyna extract 0.2 mgml-1.
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The poly phenols of C. campestris and C.
monogyna were condensed and hydrolyzable
tannins respectively. The condensed tannins or
proanthocyanidins are polyflavonoids, consisting of
chains of flavan-3-ol units. The hydrolyzable
tannins are usually subdivided into gallotannins
and ellagitannins [27]. C. campestris and C.
monogyna extracts were including poly phenols
and alkaloid. Extracts of dodders include various
flavonoid compounds, a range of polysaccharides,
a number of different alkaloids and various other
chemicals [8, 9]. Plant growth is dependent to cell
division in root or stem tips. It is also known that
proper cytoskeleton orientation that accompanies
cell divisions is crucial for correct proceeding of
mitosis [28]. Cell divisions are in turn prerequisite
for root growth as newly formed cells are the only
factors of the organ elongation via increasing their
dimensions (mainly in line with long axis of the
root [29, 30]. Rudrappa et al. (2007) found that
water extract (20%, v/v) from noxious weed
(Phragmites australis Cav.) caused disruption in
root cell microtubule network in Arabidopsis
thaliana [31]. In the present study, we found anti-
mitotic properties of two dodders (C. campestris
and C. monogyna) extracts. Data on the effects of
the dodders extracts on roots growth of barley
seedlings and onion bulbs showed that there were
incubation time and concentration-dependent
decrease. This results shows that the extracts from
these dodders have inhibitory effects on root
growth of barley seedlings and onion bulb. In
conformity with animal and human cell
cytotoxicity [32, 33]. It was found that dodders
extracts haves cytotoxic properties also in plant test
systems. The extracts of dodders have inhibitory
and mito depressive effects on root tip meristem
cells. Mito depressive effects of some plant
extracts, being the ability to block the synthesis of
DNA and nucleoproteins had earlier been reported
[34, 35]. They may not even allow the initiation of
their biosynthesis and such action occurring in the
interphase nucleus apart from influencing the
ultimate structure of the chromosome during cell
division could also cause reduction of number of
other stages [36]. Extracts of dodders include
various flavonoid compounds and different
alkaloids [8, 9]. Seeds extracts of C. reflexa have
antimitotic and anticancer activities [10] and one
study suggest that C. chinensis water extract
induced skin papillomas and carcinomas in mice
[11]. N. sativa L. seeds extracts were toxic on root

number and length and reduced the mitotic index of
meristem cells of onion roots [12]. Flavonoids
extracts of C. chinensis can protect PC12 cells
against oxidative stress. The mechanism of it may
be the ability of scavenging ROS and increasing
the activity of antioxidant enzyme [14]. There is a
linear relationship between macroscopic and
microscopic parameters for all treatments. Dodders
extracts in 0.1 and 0.2 mgml-1 concentrations
reduced the mitotic index, significantly (cytotoxic
effects). The cytotoxic effects of dodders aqueous
extracts was comparable to that of 8-
Hydroxyquinoline and all agents inhibited root
growth and mitosis to a significant extent.

Conclusions

In the present study we found, the cytotoxic effects
of those are comparable to that of 8-
Hydroxyquinoline and all agents inhibited root
growth and mitosis to a significant extent (as anti-
cancer drugs). Our results showed aqueous extracts
of these two dodders (C. campestris and C.
monogyna) are rich sources of poly phenols and
alkaloids that some these compound having anti-
mitosis potential and usable for cytology studies
and anti-cancer drug production. Dodders aqueous
extracts can be used to produce desirable effects as
it pertains to cytology, chromosome condensation
and spread, and though the roles of these chemicals
in spindle fiber inhibition have been elucidated, as
8-Hydroxyquinoline and anti-cancer drugs.
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