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ABSTRACT

The aim of the present study is to assess the genotoxicity of Dipterygium glaucum grows widely in Saudi
Arabia desert to produce safety herbal products. This work is considered the first and pioneer report so
far due to the lack and poor evaluated reports of the plant species for their mutagensity, genotoxicity and
cytogenetics effects. Cytogenetic effects of D. glaucum on mitotic in roots of Vicia faba showed reduction
in mitotic activity using three extracts; water, ethanol and ethyl acetate. Chromosomal abnormalities were
recorded that included stickiness of chromosomes, chromatin bridge, fragments, lagging chromosome
and micronuclei. Protein bands and RAPD analyses of V. faba treated with three D. glaucum extracts
revealed some newly induced proteins and DNA fragments and other disappeared. Chemical constitution
of the plant species should be identified with their biological activities against human and animal cells like
HeLa cancer cell line. We are recommending using additional genotoxicity tests and other toxicity tests on
animal culture with different concentrations and also utilizing several drought and heat tolerant genes of
the plant species in gene cloning to develop and improve other economical crop plants instead of using the
species as oral herbal remedy

Key words: Dipterygium glaucum, three plant extracts, cytogenetic on mitotic roots of Vicia faba, protein
and RAPD analyses.

INTRODUCTION

Saudi Arabia has a hot desert climate and rainfall is
scarce in most parts of the country, therefore flora
of Saudi Arabia as well as other countries in the
peninsula has been neglected for a long time due
to its arid climate. Dipterygium glaucum Decne
belongs to subclass Dilleniidae order Capparales,
family Capparidaceae (Cronquist 1981) is one of

Correspondence to: Nada H. Altwaty
E-mail: naltwaty@yahoo.com

such neglected species that is infrequently reported
and investigated. Dipterygium glaucum is a peren-
nial shrub which is very common along the Arabian
Gulf coast that is often found in a heavily grazed
and stunted condition (Moussa et al. 2012). Always
growing in the sandy plain habitats and it is one
of the sand dunes, forming species that grows in
the inland areas far from the red sea coast (Al-
Nafie 2004). D. glaucum suffers from the rarity
of water and the very high temperature which
affect its phenotypic characters. In spite of that,
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it has multiple medicinal uses by the Bedouins in
constructing houses and fences and as fuel source.
D. glaucum is a source of volatile alkaloids,
flavonoides, cumarins and cyanides in addition
to its popular utility as a trachea dilating agency
in miss-breathing troubles (Al-Zugut 1989). This
species is also used as soil erosion control, shelters
against windblown sand, construction material for
fences and simple houses, a fuel source.

No reports of genotoxicity, cytogenetic and
molecular studies as well as chemical determi-
nation and biological activities have been seen for
this plant species. According to the World Health
Organization, 80% of the populations in Asian
and African countries rely on traditional medicine
as their main source of health care. The interest
in herbal products worldwide as a re-emerging
health aid is fueled by the rising costs of drugs.
However, there is limited scientific evidence
regarding the safety of the plant sources. The
efficacy and safety of herbal products depend
on the safety of their sources, and this should be
established before these are developed as herbal
medicinal products. Although the use of medicinal
plants are increasing empirically probably due to
the belief that they are harmless simply because
they are natural (Atere and Ajao 2009), concern
has been raised regarding the toxicity and adverse
effects of these remedies (Saad et al. 2006). WHO
still directive encourages developing countries to
supplement their health program with traditional
herbal preparation provided they are proven to be
non-toxic (Akintonwa et al. 2009).

The safe use of plants is commonly assumed in
traditional medicine. This safety is based on their
long usage in the treatment of diseases according
to knowledge accumulated over centuries.
However, recent scientific data have shown that
many plants used as food or in traditional medicine
are potentially toxic, mutagenic or carcinogenic
(Fennell et al. 2004). In addition, epidemiological
data support the idea that tannins, among other
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vegetal antioxidant agents, have the ability to
modulate certain cell signaling pathways and gene
expression (Hu and Qin 2006).

Several plants such as Allium cepa, Vicia faba
and Zea mays etc. have been used as good bio-indi-
cators of genetic toxicity of environmental pollu-
tants in recent years, and comet assay, micronucleus
assay or chromosome aberration assay were used to
measure the genotoxic effects (Liu et al. 2005 and
Asita and Matebesi 2010).

Advantages of measuring the genotoxicity
in plants at DNA level are mainly related to the
sensitivity and short response time. PCR-RAPD is
extremely efficient for DNA analysis in complex
genomes as it is relatively inexpensive and yields
information on a large number of loci without
having to obtain sequence data for primer design
(De Wolf et al. 2004). Furthermore, its use in
surveying genomic DNA to detect various types of
DNA damage and mutations (e.g., rearrangements,
point mutation, small insert or deletions of DNA and
ploidy changes) suggested that they may potentially
form the basis of novel biomarker assays for the
detection of DNA damage and mutations in cells of
bacteria, plants and animals (Atienzar et al. 2000).
Results that express mutagenic activity suggest that
a specific agent is not safe for medicinal use. The
positive mutagenicity property may exclude a plant
from any further trial of preclinical tests, a crucial
step in the development of new agents with clinical
relevance (Montanari 2002). The aim of the present
study is to assess the genotoxicity of Dipterygium
glaucum grow widely in Saudi Arabia desert to
produce genetic safety herbal products.

MATERIALS AND METHODS

PLANT MATERIAL COLLECTION

Dipterygium glaucum plants were collected in bulk
from Jeddah desert (Fig. 1). The bulked plants were
washed under running tap water to remove adhe-
ring dust.
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Figure 1 - Dipterygium glaucum plants grown widely in Saudi Arabia desert. (See
the colors in the online version).

EXTRACTION AND PREPARATION OF D. glaucum

D. glaucum plants were macerated and were kept
in ethanol and ethyl acetate for 7 days at room tem-
perature, while plants were kept in water for the same
period in refrigerator to prevent contaminations.
The three fractions were filtered through Whatman
no. 4 and the obtained filtrates were concentrated
separately in a rotary evaporator until dryness. The
aqueous water extract was lyophilized using freeze-
dryer. Each of the dryness extract was dissolved in
3 ml of 70% ethanol and was kept in the refrigerator
for molecular evaluation in V. faba leaves and S.
cerevisiae strains. Aqueous extracts were tested
because decoctions of these plants with water only
are used in traditional medicine (Sinha 1996) and
the primary aim of this study was to determine
whether the chemicals present in the preparations
of these plants used in traditional medicine interact
with genetic material.

EVALUATION OF GENOTOXICITY OF D. glaucum EXTRACTS
WITH V. faba ASSAY

Vicia faba root tip test was conducted according
to Yi and Si (2007). Dry seeds of V. faba (Giza 3)
stored at 4°C and were soaked in water for 24 h.
Then the seeds were allowed to germinate between
two layers of moist cotton at 23°C in the dark for 3
days. Seedlings of V. faba with roots about 4 cm in

length were treated with three Dipterygium glau-
cum extracts (water, ethyl acetate and ethanol) for
6, 12 and 24 h under constant aeration. For each
treatment ten seedlings were used in three replica-
tions. The treatments were terminated by giving
quick wash to the seedlings in running tap water,
following which they were kept for 45 h in well
aerated tap water according to Kihlman (1971).

FIXATION AND STAINING OF ROOT TIPS

For preparation of metaphase chromosomes, root
tips were cut and fixed overnight in Carnoy’s
fixative that contains three parts methanol and one
part glacial acetic acid and were kept at 4°C until
later use. For preparing the root tips smears, they
were transferred to room temperature in distilled
water for 5 min. The root tips were then hydrolyzed
in 1 N HCI at 60°C for 7 min. Preparation of
slides from the fixed root tips was done following
acetocarmine squash technique (1% solution of
carmine in 45% acetic acid). Freshly fixed materials
were transferred into 1% acetocarmine for at least
30 min and then were analyzed by the squash
method. The slides were observed under 400 x
magnification optical light microscopes ECLIPSE
(Nikon Instruments, Japan). The frequency and
types of traditional chromosome aberration were
determined by examining about 1000 metaphases
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from 10 root tips per treatment, and those of
abnormal chromosome behavior were determined
by examining 1000 metaphase and anaphase cells.
Mitotic index and micronucleus frequency were
determined from 10 root tips by examining 1000
cells per root tip. The mitotic index (MI) will be
calculated as the number of dividing cells per 1000
observed cells (Fiskesjo 1997). The frequency of
aberrant cells (CA%) was calculated according
to Bakare et al. (2000). MI = Number of dividing
cells/Total number of cells counted X 100.

Frequency of CA (%) = Number of aberrant
cells/ Total number of cells counted X 100

SDS-PAGE PROTEIN ANALYSIS

Sodium dodecyl sulfate polyacrylamide gel
electrophoresis (SDS-PAGE) was used according
the method of Laemmli (1970) in order to detect
the genetic variations in protein profiles due to
Dipterygium glaucum three extract treatments.
Leaves of V. faba seedling stage treated with the
three D. glaucum extracts (water, ethyl acetate and
ethanol) for 24 h were extracted with total protein
buffer. Leaves were ground with liquid nitrogen
(LN) and powders were transferred to eppendorf
tubes with 1 ml of extraction buffer and left in
refrigerator overnight. They were centrifuged for
10 min at 12,000 rpm under 4°C. The supernatants
containing protein fraction were transferred to
new tubes and were stored at -20°C until use for
electrophoretic analysis. Electrophoresis was
carried out at 4°C until the bromophenol blue
front passed completely through the gel. The gel
was stained with Commassie brilliant blue - R250
staining methods. Protein gels were scanned using
Gel Doc 2000 system and were analyzed with
software supplied by the manufacturer.

DNA EXTRACTION AND RAPD ANALYSIS IN Vicia faba
TREATED WITH D. glaucum

Random amplified polymorphic DNA (RAPD) was
used for detection the genotoxicity and/or DNA
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damage caused by D. glaucum that extracted with
three treatments. DNA extraction using CTAB
method (Doyle and Doyle 1987) was performed
from leaves of V. faba seedlings treated with the
three D. glaucum extracts (water, ethyl acetate
and ethanol) for 24 h. Leaf tissue was powered in
liquid nitrogen and added in 12 ml of pre-warmed
65°C CTAB buffer (2% w/v CTAB, 0.1 M Tris
(HCI, pH 8.0, 20 mM EDTA, 1.4 M NaCl 1% w/v
PVP), containing 120 pl beta mercaptoethanol,
till a thick paste was obtained. The mixture was
incubated at 65°C for 1 h. The slurry was cooled
to room temperature and 10 ml chloroform:
isoamyl alcohol (24:1 v/v) was added and was
stirred gently several times to mix the two phases.
The mixture was centrifuged at 12000 rpm for 15
min at room temperature. The aqueous phase was
recovered into a fresh sterile tube and the previous
step was repeated. The aqueous phase was once
again recovered into a fresh sterile tube. To it equal
volume of isopropanol and 1ml of 5 M NaCl was
added and was mixed gently by repeated and left
at (20°C overnight. The mixture was centrifuged
at 8000 rpm for 10 min at 4°C and the pellet was
washed twice with 70% alcohol. The pellet was air
dried briefly and was rehydrated in 100 pl of TE
(10 mM Tris-HCI, pH 8.0, 1 mM EDTA). RAPD
analysis was performed using three 10-mer random
primers (Metabion, Martinsried, Germany) as
shown in Table 1.

TABLE I
The random primer names and sequences used for RAPD
analysis.

Primer name Sequence (5’ '3)

B-14 5"GTTTCGCTCC '3
C-15 5"TTT GGG GGG A '3
B-08 5" GGG TAACGCC '3

RAPD amplification reaction was used in a
final volume of 25 pl containing 10X PCR buffer
(50 mM KCI, 10 mM Tris-HCI, 1.5 mM MgCl,,
pH 9.0), 2 mM dNTPs, 10 mM primer, 50 ng
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of template DNA and 0.5 U of Taqg polymerase
(Promega, USA). Reactions were performed in a
thermocycler (Biometra, GmbH). RAPD-PCR was
performed according to Williams et al. (1990) as
one cycle of 94°C for 2.5 min (denaturation), 30
cycles of {94°C for 1 min, 37°C for 1 min and 72°C
for 1 min (annealing)} and a final extension of 10
min at 72°C. PCR products were analyzed using
1.2% agarose gel electrophoresis and visualized
with 10 pg/ul ethidium bromide staining. The sizes
of the fragments were estimated based on a DNA
ladder of 100 to 2000 bp (MBI, Fermentas).

RESULTS AND DISCUSSION

CYTOGENETIC EFFECTS OF D. glaucum ON ROOT
MERISTEM OF V. faba

Extensive literature survey has not shown any
reports of cytogenetic effects of D. glaucum. There-
fore the present work is considered the first and
pioneer report so far that describes the cytogenetic
effects of three extracts of D. glaucum Decne
on root meristem of Vicia faba. The cytogenetic
effect of D. glaucum on mitotic in roots of V.
faba was evaluated. Reduction in mitotic activity
was induced using three different extracts of D.
glaucum. A considerable frequency of chromosomal

abnormalities was also recorded. The cytological
observation revealed that D. glaucum has a strong
mitostatic effect on V. faba root as evident by the
mitotic index which decreases with the increases in
duration from 4 to 12 h (Table II).

The stickiness of chromosomes (Fig. 2) was
the most prominent aberration induced by the
extracts. The stickiness of chromosomes might
have resulted due to loosening of nucleic acid
from the protein architecture of the chromosomes
or due to depolymerization of DNA (Ma et al.
2012) and partial dissolution of nucleoprotein. At
higher concentration the stickiness of cells was
very common. The chromatin bridge (Fig. 2) was
observed due to the sticky nature of chromosomes,
inversions and high frequency. This effect was
previously recorded by Haroun and Shehri (2001).
The fragments (Fig. 2) were noticed either due to
terminal breaks in the chromosome or failure of
chromosome thread to rejoin (Sousaetal. 2009). The
lagging chromosome (Fig. 2) was possibly formed
due to the inhibition of centromeric and spindle
activity which inhibits chromosome movement
and due to presence of acentric fragments or to
the interaction of drug with protein of the spindle
apparatus. Lagging chromosomes were resulted

TABLE I1
Abnormal mitosis and types of mitotic abnormalities in Vicia faba (Giza 3) after root treatments f with different
extracts of Dipterygium glaucum.

Treatment

Types of abnormal mitosis

Extracts . ™ TA TA %
duration (h) F L D S M B U
Control 190 3 1.36 0 0 0 0 0 0 0
6 163 16 11.26 1 2 4 6 2 2 1
Water 12 150 13 8.39 1 1 2 5 0 3 1
24 138 19 15.57 2 1 2 5 2 3 2
6 132 15 10.64 2 2 3 8 1 4 2
Ethanol 12 111 21 16.67 3 2 3 6 2 3 2
24 141 22 18.92 2 1 2 4 2 3 1
6 129 18 13.95 2 2 2 6 2 3 1
Ethyl acetate 12 107 23 21.50 2 2 3 8 2 4 2
24 96 23 23.96 4 1 2 9 1 3 3

TM=Total cells in mitosis; TA=Total abnormal cells, TA %= percentage of total abnormalities; F= Fragment, L= Lagging,
D= Disturbance, S= Sticky, M= Micronuclei, B= Bridge U= Unseparated, Total no. of examined cells (1000 cells).

An Acad Bras Cienc (2016) 88 (1 Suppl.)
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due to the failure of the chromosomes to move to
either of the poles. The percentage of laggards,
fragments and bridges indicated the clastogenic
effects of Dipterygium glaucum on Vicia faba
cells. Dipterygium glaucum extracts behaved as
stathmokinetic agent Lubini et al. (2008) since its

effects was on the spindle as evident by less number
of abnormalities was found in prophase. Thus the
present study suggested that injudicious use of
D. glaucum lead to several genetic deformities in
bioorganisms and specific dose and duration of
therapy would be useful in controlling diseases

Figure 2 - Types of abnormalities in V. faba (Giza 3) root-tip meristems after root treatment for 6, 12 and 24 h with three extracts
of D. glaucum Decne. 1. Sticky prophase with lagging chromosome, 2. Sticky metaphase, 3. Sticky telophase with broken bridge,
4. Sticky anaphase with broken bridge, 5. Anaphase with bridge and forward chromosome, 6. Sticky anaphase, 7. Anaphase with
bridge, 8. Unseparated anaphase, 9. Micronuclei, 10. Disturbed anaphase with fragment and laggard chromosome, 11. Anaphase
with broken bridge and fragment, 12. Disturbed anaphase with lagging chromosome. (See the colors in the online version).

An Acad Bras Cienc (2016) 88 (1 Suppl.)
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Number of factors can be contributing to the
increased chromosomal aberrations. The most
important one is due to the interference of D.
glaucum constitutions during DNA repair. Different
types of chromosomal aberrations by the secondary
metabolites existing in D. glaucum represent their
clastogenicity. The chromosome gaps which involve
only the loss of chromatin may be due to the loss
of protein part of the chromosome. The chromatid
breaks, which represent the DNA double strand
breaks that may not have undergone the G2 repair.
Any such irreversible DNA damages will lead to
the chromosomal aberrations. Irreversible DNA
damage would be produced whenever the trapped
cleavable complex collides with a replication fork,
independently of whether it is euchromatic or het-
erochromatic regions of the chromosomes that are
being replicate. Root tips frequently used for cyto-
genetic studies in the past five decades were from V.
faba (Sobita and Bhagirath 2005) which are excel-
lent materials for clastogenicity studies of physical
and chemical agents. Thus, our results suggest
caution in the use of D. glaucum in folk medicine.
Finally, serious problems and damages on cells
by incorrectly usage can be observed. In order to
obtain more information and precise conclusions
about D. glaucum, further researches should be
performed with different models and systems.

THE EFFECTS OF D. glaucum EXTRACTS ON V. faba
PROTEIN PROFILE BANDS

A total of 31 protein bands ranged from 238 to
10 kD were detected using SDS-PAGE of V. faba
bean treated with D. glaucum extracts as shown in
Fig. (3) and Table III. The effects of the three D.
glaucum extracts were clearly observed among the
detected protein bands in V. faba leaves. Whereas
seven bands with 109, 68, 58, 31, 26, 14 and 11
kD were observed in control, which did not exist in
the water extract. Moreover eight newly introduced
bands were detected in the V. faba treated with D.
glaucum ethyl acetate extract which did not exist

in the controls. Such newly protein bands were
introduced due to the D. glaucum ethyl acetate
extract treatment.

On the other hand, some distinctive protein
bands were characterized the V. faba treated with
D. glaucum ethanol extract. For instance, two
bands with 238 and 59 kD disappeared in faba bean
treated with D. glaucum ethyl acetate extract while
appeared in V. faba treated with D. glaucum ethanol
extract. The total number of protein band clearly
increased in D. glaucum ethanol and ethyl acetate
extracts with 30 and 29, respectively. While, V. faba
treated with D. glaucum aqueous extract showed 26
versus 24 in the control (untreated V. faba plants).

V. fuba bean treated with D. glaucum extracts [ ™
|__contral Water Ethanol Ethylacetate | (KDa)

Figure 3 - SDS-PAGE protein patterns
of V. faba leaves treated with different D.
glaucum extracts. (See the colors in the
online version).

TABLE III
SDS-PAGE analysis of V. faba protein bands extracted
from the leaf and treated with different D. glaucum

extracts.

Band MW Vicia faba treated with D. glaucum extracts
No. (kD) Control Water FEthanol Ethyl acetate

1 238 + +

2 161 + + +

3 109 + + +

4 92 + + + +

5 85 + + + +

An Acad Bras Cienc (2016) 88 (1 Suppl.)
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TABLE III (continuation)

Band MW Vicia faba treated with D. glaucum extracts
No. (kD) Control Water Ethanol Ethyl acetate

6 74 + + + +
7 68 + + +
8 63 + + + +
9 59 + +
10 58 + + +
11 55 + + + +
12 52 + + + +
13 50 + + + +
14 46 + +
15 40 + + + +
16 38 + + + +
17 36 + + + +
18 34 + + + +
19 33 + + + +
20 31 + + +
21 28 + + + +
22 26 + + +
23 24 + + + +
24 22 + + + +
25 20 + + + +
26 19 + + + +
27 18 + + + +
28 17 + + + +
29 14 + + +
30 11 + +
31 10 + + + +

Total bands=31 24 26 30 29

Induced bands -- -- 7 2

RAPD-PCR ANALYSIS OF V. fuba TREATED WITH D.
glaucum EXTRACTS

Three arbitrary random amplified polymorphic
DNA (RAPD) primers; B-14, C-15 and B-08 were
used to amplify DNA extracted from V. faba treated
with three different D. glaucum extracts. A total
of 42 amplified DNA fragments ranging in size
from 1986 to 121 bp were observed using the three
primers, whereas 19 fragments were polymorphic
and the other amplified fragments were commonly
detected under D. glaucum extracts. (Table 1V)
The three primers; B-14, C-15 and B-08 showed
mean polymorphic percentage 49%, whereas the
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polymorphic percentage of primers BO-14 and
C-15 were higher than primer B-08 (55 and 53%
vs. 31%, respectively). RAPD analysis of primer
B-14 showed 6 polymorphic fragments of a total
of 11 with sizes ranged from 1721 to 172 bp, while
primer C-15 displayed 8 polymorphic of a total
of 15 with sizes from 1244 to 121 bp and primer
B-08 showed 5 polymorphic from 16 fragments
with sizes from 1986 to 113 bp. However, the
other fragments among the three primers were
commonly detected under the three D. glaucum
extracts (Fig. 4 and Table IV). RAPD-PCR analysis
of V. faba treated with three D. glaucum extracts
using three random primers; B-14, C-15, and B-08
revealed some distinctive bands that were existing
in the control and disappeared in treated V. faba
with three extracts. For instant, a fragment with
546 bp appeared only in the control in primer
B-14 and a fragment 1986 bp with primer B-08.
Some other fragments were induced in the treated
V. faba, which did not exist in the control. For
example a fragment 648 bp with primer B-14 and
152 bp with primer C-15 were induced under the
three extracts. A fragments 1721 bp with primer
B-14 induced under water extract only and another
fragment 1462 with B-08 induced under water and
chloroform extracts.

V. faba leaves were soundly affected by D.
glaucum ethyl acetate extract comparing with
the other two extracts, whereas four fragments
disappeared and appeared in the control and other
extracts. For examples, two fragments 220 and 121
bp with primer C-15 and two others fragments 1328
and 879 bp with primer B-08. V. faba treated with
D. glaucum water extract showed similar amplified
fragments with the control in two primers, two
fragments 1254 and 1077 bp with primer B-14 and
two other fragments 1244 and 290 bp with primer
C-15. Moreover, water extract revealed a unique
fragment 1721 bp with primer B-14 that disappeared
in the other two extracts as well as in the control.
However, two fragments 894 and 196 bp with C-15
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and 315 bp with B-14 disappeared in bean treated by D. glaucum ethanol extract in one fragment 378
with D. glaucum aqueous extract and existed inthe ~ bp with primer B-08 that disappeared while existed
control and other extracts. V. faba leaves affected in the other extracts and in the control.

D. gloncum extracts M Contrel | D. gleucum extracts |

|
M | Cotrdt —3 2 3 ] 2 3

55555283288 3 2

Primer B-14
]

| D glancum extracts

ggg88838

Figure 4 - RAPD amplified products of Vicia faba treated with three D. glaucum
extracts using three random primers. 1. Water extract, 2. Ethanol extract, 3. Ethyl
acetate extract.

TABLE 1V
RAPD analysis of Vicia faba treated with three D. glaucum extracts using three random primers.

Primer P%  Fragment no Fragment size D. glaucum extracts
name (bp) Control ~ Water  Ethanol  Ethyl acetate

1 1721 +

2 1254 + +

3 1077 + +
B-14 55 6 648 + + +

7 546 +

9 315 + + +

Total =11
4 4 2 2

Variable fragments =6

An Acad Bras Cienc (2016) 88 (1 Suppl.)
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TABLE IV (continuation)

Primer 0 Fragment size D. glaucum extracts
P% Fragment no
name (bp) Control Water Ethanol  Ethyl acetate
1 1244 + +
894 + + +
9 290 +
11 220 + +
C-15 53 12 196 + +
14 152 +
15 121 + +
Total =15
) 6 5 5 3
Variable fragments =8
1 1986 + +
3 1462 +
4 1328 +
B-08 31 6 879 +
11 378 + +
Total=16
_ 4 4 3 1
Variable fragments =5
Overall total fragments =42
49% 14 13 10 6

Total variable fragments =19

P% = polymorphic percentage.

The cytogenetic effect of Dipterygium glau-
cum Decne on mitotic in roots of Vicia faba showed
stickiness of chromosomes (Fig. 2) that was the
most prominent aberration induced by the extracts.
The stickiness of chromosomes might have result-
ed due to loosening of nucleic acid from the protein
architecture of the chromosomes or due to depo-
lymerization of DNA (Ma et al. 2012) and partial
dissolution of nucleoprotein. At higher concentra-
tion the stickiness of cells was very common. The
chromatin bridge (Fig. 2) was observed due to the
sticky nature of chromosomes, inversions and high
frequency. This effect was previously recorded by
Haroun and Shehri (2001). The fragments were
noticed either due to terminal breaks in the chro-
mosome or failure of chromosome thread to rejoin
(Sousa et al. 2009). The lagging chromosome was
possibly formed due to the inhibition of centromer-
ic and spindle activity which inhibits chromosome
movement and due to presence of acentric frag-
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ments or to the interaction of drug with protein of
the spindle apparatus. Lagging chromosomes were
resulted due to the failure of the chromosomes to
move to either of the poles. The percentage of lag-
gards, fragments and bridges indicated the clasto-
genic effects of D. glaucum on V. faba cells. D.
glaucum extracts behaved as stathmokinetic agent
Lubini et al. (2008) since its effects was on the
spindle as evident by less number of abnormali-
ties was found in prophase. Thus the present study
suggested that injudicious use of D. glaucum lead
to several genetic deformities in bioorganisms and
specific dose and duration of therapy would be use-
ful in controlling diseases

Number of factors can be contributing to the
increased chromosomal aberrations. The most
important one is due to the interference of D.
glaucum constitutions during DNA repair. Different
types of chromosomal aberrations by the secondary
metabolites existing in D. glaucum represent their
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clastogenicity. The chromosome gaps which
involve only the loss of chromatin may be due to
the loss of protein part of the chromosome. The
chromatid breaks, which represent the DNA double
strand breaks that may not have undergone the G2
repair. Any such irreversible DNA damages will
lead to the chromosomal aberrations. Irreversible
DNA damage would be produced whenever
the trapped cleavable complex collides with a
replication fork, independently of whether it is
euchromatic or heterochromatic regions of the
chromosomes that are being replicate. Root tips
frequently used for cytogenetic studies in the
past five decades were from V. faba (Sobita and
Bhagirath 2005) which are excellent materials for
clastogenicity studies of physical and chemical
agents. The changes in the protein band patterns
between the control and the V. faba treated with
three D. glaucum extracts (Fig. 3 and Table III) are
an indication that the mechanism of action of the
extract may be due to interaction with the nuclear
materials (Oladunmoye et al. 2007). The variation
in the DNA profiles of the control without extracts
and three D. glaucum extracts (Fig. 4 and Table
IV) suggest that the extract is mutagenic. This is in
agreement with the work of Lei et al. (2006) while
analyzing Y-type gene specific markers reported
that interaction of chemical mutagens brings about
variation in the DNA profile of hexaploid wheat.
Organisms when continuously exposed to
environmental stress may result in DNA damage.
The explorations of RAPD as genetic markers have
improved the detection of DNA alterations after the
influence of many genotoxins. RAPD-PCR is one
of the most reliably used techniques for detecting
DNA damage as the amplification stops at the site
of the damage. The changes occurring in RAPD
profiles following genotoxic treatments include
variation in band intensity as well as gain or loss
of bands. This has been done through the analysis
of band intensities and/or band gain/loss variation
between exposed and nonexposed individuals.

Indeed, the gain/loss or intensity differences of
RAPD bands may be related to DNA damage,
mutations or structural rearrangements induced
by genotoxins, affecting the primer sites and/or
interpreting distances (Lalrotluanga et al. 2011).
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RESUMO

O objetivo do presente estudo foi avaliar a genotoxicidade
do Dipterygium glaucum que se desenvolve ampla-
mente no deserto da Arabia Saudita produzindo
produtos de acdo protetora a base de plantas. Este
trabalho ¢ uma pesquisa pioneira no assunto devido
a falta de pesquisas sobre espécies de plantas ¢ a sua
mutagenicidade, genotoxicidade e efeitos citogenética.
Efeitos citogenéticos de D. glaucum sobre estudos
mitdticos em raizes de Vicia faba mostrou redugdo na
atividade mitotica usando trés extratos; agua, etanol
e acetato de etila. Anormalidades em cromossomos
foram evidenciadas, as quais incluem a aderéncia de
cromossomos, ponte cromatinicas, fragmentos de cro-
mossomos e micronucleos. Bandas de proteinas ¢ ana-
lises de RAPD em V. faba tratadas com trés extratos de
D. glaucum revelaram algumas proteinas induzidas,
fragmentos de DNA e outros ndo identificados. A com-
posi¢do e avaliagdo quimica de determinadas espécies
de plantas devem ser identificadas visualizando as
suas atividades biologicas contra células de cancer hu-
manas e animais, ¢ linhagem celular de células HeLa.
Assim, estamos desenvolvendo o uso de testes de geno-
toxicidade adicionais e outros testes de toxicidade sobre
a cultura animal com diferentes concentra¢des e também
utilizando varios genes de plantas resistentes ao calor
para desenvolver e melhorar outras plantas cultivadas
em vez de usar espécies como farmacos via oral.

Palavras-chave: Dipterygium glaucum, trés extratos de
plantas, citogenética mitotica em raizes de Vicia faba,
analise de proteina ¢ analise de RAPD.
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