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Abstract

The Molecular technique RAPD-PCR used to detect the genotoxicity of different concentrations of aqueous
and alcoholic extracts of Adhatoda vasica leaves on onion Allium cepa L. roots. Five concentrations (1%, 2%,
3%, 5%, and 7.5%) and (10%, 15%, 20%, 30% and 40%) were adopted for alcoholic and aqueous extracts
respectively. Ten arbitrary primers used in this study, only eight showed polymorphic bands in the gel and
two primers were neglected because they did not show any polymorphic bands for all samples. The aim of
this study is to detect the toxic effect of the extracts on the root of onion. The emergence and disappearance
of bundles in the genome of onion plant Al/lium cepa L. Treatment with extracts was studied. The genetic
relationship tree was established and the genetic distance calculated based on the results obtained from the
gel electrophoresis to clarify the toxic effects of the extracts .The results showed that the concentrations that
gave the highest effect and the most toxic for aqueous extract is 40% and for the alcoholic extract is 7.5%
which are recommended as effective concentrates if used as a pesticide.
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Introduction

Acanthaceae a family that composed of many
well-known medicinal plants comprises approximately
of 3,400 species and 364 genera. The name Adhatoda
vasica Nees, whose synonym is Justucia adhatoda L.(")
was selected for experiments on its extracts in this study.
A. vasica is an evergreen plant. It grows in the form of
herbaceous trees distributed all over the world and in
various environmental conditions, it lives at an altitude
of 1300 m above sea level in the Indian Himalayas ).

A. vasica leaves contain a number of chemicals
such as alkaloids, flavonoids, turbines, and saponins®.
Alkaloids as Vasicinone. Vasicinol. Adhatodin.
Adhatonine. Antisotine and peganine®®. The leaves
contain two major alkaloids vasicine and vasicinone(®,
Vasicine alkaloid is one of the most effective substances
that can be obtained from the leaves of the plant of the
seven throat and by 95% of the isolated alkaloids'”). The
leaves and flowers of A. vasica are used as a medicine
because they possess many chemical components such
as carbohydrates, protein, phenolsas well as flavanoids
and alkaloids®. A. vasica contains saponins and tannins

too®, and the roots contain many alkaloids as vasicol,
vasicinolone, adhatonine, vasicine and
vasicinol!?, Medicinal herbs are a very important source
of medicine throughout human history. 4. vasica is a
plant known in ancient Greek medicine as a medicinal
plant and used in the medical system for more than
2000 years'), and it is widely used today, indicating
that herbs are an increasingly important part of modern
medicine. About 25 - 30 percent of the prescribed drugs
today contain chemicals derived from plants!?). A.
vasica, with its various parts of high potential plants, is
used for the development of the pharmaceutical and drug
industries!!®). The plant was used as an anti-asthma and

vasicinone,

bronchodilator and in the treatment of wounds, ulcers,
allergies and pulmonary tuberculosis. Genotoxicity is
the sum of DNA damage that causes mutations. When
medicinal plants are used to treat diseases, genetic
toxicity must be detected. Genotoxicity of A. vasica
plant extracts. In this study, genotoxicity was detected
using the DNA of the onion Allium cepa L. roots as a
biomarker to confirm the genotoxicity of A. vasica
extracts.
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Materials and Method

Plant sampling

A. vasica leaves were collected during the month of
September 2018 from the gardens of the University of
Baghdad / Baghdad-Iraq, leaf lengths were 12-27 cm and
classified by the herbarium of the college of agriculture
- University of Baghdad.

Preparation of extracts

Aqueous extract prepared from 25 g of A. vasica leaf
powder added to 125 mL of distilled water (in boiling
degree) so that the solution is easy to filtrate. Then put
the solution on the hotplate stirrer for two hours and filter
the solution through 4 pieces of gauze, and centrifuged at
3000 rpm. Place the filtrate in Petri dishes and enter the
oven at 40 ° C. Scrape the extracted leaves after drying
and store at room temperature until use (!4

To prepare the alcoholic extract, 125 ml of ethyl
alcohol at 70% concentration added to 25 grams of dry
powdered leaves and transfer the solution in a 50 °C
for 24 hours in the shaking water bath. The steps were
followed as in the preparation of aqueous extract (19,

Selection of samples and concentrations of
extracts

Onions were selected in medium sizes (1.5, 2.2 cm)
and 30 g weight , growing well at root lengths (2.5, 3.5
cm) the old roots were removed with dissecting blade
and then the onion bulbs transferred to appropriate
sized test tubes containing distilled water for 24 hours,
then transferred to bottles containing a series of needed
concentrations of alcoholic and aqueous extract of A.
vasica leaves, adopted five concentrations (1%, 2%,
3%, 5%, 7.5%) and (10%, 15%, 20%, 30%, 40%), for
alcoholic and aqueous extracts respectively, the onion
bulbs still in their concentrations each for 7 days with
considering the change of each solution every 24 hours to
avoid increasing of concentration by water evaporation.
After expiry of the exposure period, roots removed for
further studies (19,

DNA extraction

DNA was extracted from onion roots that grown
in each concentration solution studied by CTAB (Cetyl
Trimethyl Ammonium Bromide) method (7 1% 19
following the steps recommended by researchers in
those references with some modifications.

Measuring the concentration and purity of DNA

The purity and concentration of DNA were measured
using the Nano drop spectrophotometer by placing 2uL
of each sample in a designated place of the device. The
results appeared in private computer software. The
DNA purity ranged from (1.7, 1.9) with different DNA
concentrations measured in ng/ pl.The quality of the
extracted DNA was determined by electrophorsed the
samples onto 1% agarose gel .

PCR-RAPD technique

Primers used in RAPD-PCR reaction shown in
Table (1) arbitary primers supplied by Intergrati DNA
Technology (IDT,USA). and Polymerase chain reaction
PCR program shown in Table (2):

Table (1) Primers used in this study

No. Primer Primer sequence

1 OPA-1  |5-CAGGCCCTTC-3
2 OPA-2  |5-TGCCGAGCTG-3
3 OPA-3  |5-AGTCAGCCAC-3
4 OPA-4 |5-AATCGGCGTC-3
5 OPA-5  [5-AGGGGTCTTG-3
6 OPA-6  |5-GCTCCCTGAC-3
7 OPA-7  |5-GAAACGGGTG-3
8 OPA-8  |5-GTGACGTAGG-3
9 OPA-9 |5-GGGTAACGCC-3
10 OPA10 |5-GTGATCGCAG-3

Table (2): PCR program

Cycles Temp. C° Time [Steps
No.
1 95 Amin. In'1t1a1 denatur-
ation
94 30sec. |Denaturation
40 32-40 Imin. |Annealing
72 Imin. |Extension
1 72 10 Final extension
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Results and Discussion

RAPD —PCR technique

RAPD-PCR technique can be used effectively to
detect DNA damage, therefore be used in genotoxicity
studies @122, It can be used without prior knowledge
about the genome®?. It uses random primers with DNA
template sequences ?%. It has the ability to detect DNA
damage and verify mutations in the DNA when toxic
substances are used 3. Using RAPD-PCR technique
in this study revealed the genotoxicity of 4. vasica
leaf extracts as shown in Figure 1 .The emergence or
acquisition of bands in gel electrophoresis occurred as a
result of changes in the structure of the DNA (fracture,
transfers or deletions). As for the deletion or loss of
bands, it was due to the reduction of the number of
areas of binding with the polymerase * or mutation
or damage at the site of primer binding to the DNA
strand, as well as that loss is as a result of DNA damage,
point mutation, chromosomal rearrangement, deletion
and addition to the sequences of nitrogenous bases in
the DNA strands due to genetotoxicity effect 9. The
primers OPA3, OPA7 were neglected because they did
not show any polymorphism in gel bands for all samples.

OPA-6

¥ oy ssedmEiEd

OPA-10

Figure (1) 2% agarose gel electrophoresis of onion roots
treated with aqueous and alcoholic extracts of 4. vasica leaves
with molecular marker 100 to 2000bp (from Bioneer / Korea),

M-Molecular marker, C-control, 1-1% alcohol, 2-2% alcohol,
3-3% alcohol, 4-5% alcohol, 5-7.5 % alcohol, 6-10% aqueous,
7-15% aqueous, 8-20% aqueous, 9-30% aqueous, 10-40%
aqueous.

After determining the purity and concentration of
the extracted DNA of the extracts exposed roots, a high
concentration of 800 ng/ul was found. Concentrations
were reduced to 150 ng/ul for each extract. The results
of the RAPD technique showed a variation in the PCR
results of samples that exposed to aqueous and alcoholic
extracts compared with the control treatment. Table 3
and 4 and Figure 1, show the RAPD-PCR results. It is
clear from the results that the eight primers used gave
fifty-five bands in control treatment and the molecular
weights were between (140- 2109). As for the number
of lost and gained bands, it was found that the alcoholic
extract was more toxic to the onion roots genome than
the aqueous extract.

Table (3) Lost and gained gel bands after PCR
in roots of onion plant treated with aqueous extract
concentrations.

Primer | Bnds 1 Band 00 s, [20%  [30% | 40%
control case
7 Gain 5 5 3 3 2
OPA-1
Loss 5 6 4 4 3
" Gain 3 3 1 2 4
OPA-2
Loss 6 8 6 6 7
Gain 2 - 2 1 3
OPA-4 6
Loss 4 2 4 4 2
Gain 4 4 3 1 -
OPA-5 6
Loss 3 3 2 1 2
Gain - - - - -
OPA-6 6
Loss 1 3 1 - 1
Gain 2 1 4 3 3
OPA-8 ;
Loss 3 1 2 4 5
Gain 4 5 4 2 1
OPA-9 4
Loss 3 2 2 1 -
Gain 3 4 2 2 2
OPA-10 8
Loss 5 5 5 3 3
Total 55 - 53 52 45 37 38
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Table (4) Lost and gained gel bands after PCR in roots of onion plant treated with alcoholic extract

concentrations.
Primer Bands control Band case 1% 2% 3% 5% 7.5%
Gain 4 2 3 3 3
OPA-1
7 Loss 4 5 3 2 3
Gain 1 5 4 2 1
OPA-2
1 Loss 2 7 6 7 4
Gain 11 7 10 11 2
OPA-4
6 Loss 2 1 1 1 4
Gain 3 4 3 3 3
OPA-5
6 Loss 3 3 2 | |
Gain - - - - -
OPA-6
6 Loss 2 3 1 1 -
Gain 4 6 6 4 2
OPA-8
7 Loss 3 3 3 2 2
Gain 5 4 6 4 2
OPA-9
4 Loss 1 2 3 3 4
Gain 4 2 3 3 4
FOPA-10
8 Loss 4 5 3 3 4
Total 55 - 53 59 57 50 39

The present study has shown a decrease in viability
to death of the roots of Allium cepa when treated with
different concentrations of both extracts, suggesting that
it can be used as a pesticide to weed. Our findings evoke
that Low concentrations were cytotoxic to onion roots
while high concentrations of 40% and 7.5% of aqueous
and alcoholic extracts respectively were prevented cell
entry into mitosis. So it was more harmful to the food
chain receptors. Consequently, the plant is unable to
absorb it for this reason it is recommended to use low
concentrations of both extracts as a pesticide®”).

Cluster analysis

UPGMA analysis was used to map the genetic
relationship tree®®2%39  using Jaccard’s similarity
coefficients the tree results showed groups below(Figure
2).

Group A contains two groups, Al group included
control sample and onion sample exposed to alcoholic
extract at 7.5% control (distilled water) and aqueous
extract concentrations 20%, 30%, 40%. Group A2
included onion samples exposed to the aqueous extract
concentrations of 10% and 15%.

Group B comprised two groups.Group Bl onion
samples exposed to the concentration of alcoholic extract
1%, 2%.Either group B2 included samples exposed to
alcoholic extract concentrate 3%, 5%.

The results of the genetic relationship tree showed
the isolation of the results of aqueous extract from the
alcoholic extract, and the isolation of the results of the
exposure to control sample and the alcohol concentration
of 7.5% were observed clearly.
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Figure 2: Genetic relationship tree of onion roots treated for aqueous and alcoholic extract concentrations of leaves A. vasica.

The tree showed the isolation of the control sample
and the concentration of 7.5% alcohol compared to other
samples treated with the extract (aqueous and alcoholic).
This indicates that all the concentrations had an effect on
the onion genome.

Conclusions

This study revealed that the concentration that gave
the highest effect and the most toxic for aqueous extract
is 40% and for the alcoholic extract is 7.5% because with
these concentrations the plant cells started to die.
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