2024, 21(8): 2522-2530 q‘B
https://doi.org/10.21123/bsj.2024.9034 R

e

P-ISSN: 2078-8665 - E-ISSN: 2411-7986 Baghdad Science Journal

In Vivo Study the Cytogenetic Effect of Ammi majus Methanolic
Extract on Mitotic Index, Micronucleus Formation and DNA
Damage on Mitoxantrone Treated Albino Male Mice

Rugaya Mohammed Al-ezzy*? , Maysaa Hamid Ahmed ? , Hadeel Mohamed Khalaf?!

!Department of molecular and medical biotechnology, College of Biotechnology, Al-Nahrain University, Baghdad,
Irag.

2Department of plant Biotechnology, College of Biotechnology, Al-Nahrain University, Baghdad, Iraq.
*Corresponding Author.

Received 06/05/2023, Revised 08/09/2023, Accepted 10/09/2023, Published Online First 20/01/2024,
Published 01/08/2024

—GJ
© 2022 The Author(s). Published by College of Science for Women, University of Baghdad.

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is
properly cited.

Abstract

Medicinal plants or their secondary metabolites have shown different biological effects with a wide
range of pharmacological properties; for instance, immune stimulator, anti-bacterial, anti-viral, anti-
inflammatory, anti-oxidant, anti-mutagenic, anticancer, hepatoprotective, and many other properties.
One of these medicinal plants is Ammi majus. The purpose of this research was to evaluate the
cytogenetic impact of a methanolic extract of the Ammi majus plant on micronucleus formation,
mitotic index and DNA damage in mice that had been given intraperitoneally mitoxantrone medicine
(anticancer drug). Mice were divided into four groups, each group consisting of four mice: group |
(positive control), mice treated with 0.008 mg/mouse mitoxantrone, group Il (negative control), mice
not given any treatment, group 11, and group IV (interaction groups), mice treated with 50 mg/kg and
100 mg/kg of plant extract three through seven, respectively, after receiving injections of the
mitoxantrone drug on days one and two. The findings showed that, in comparison to positive and
negative controls, the plant has the ability to induce the mitotic index to 10.67+2.33% and 12.65+
3.01% for 50 and 100 mg\kg respectively, compared to 5.31+1.33% for mitoxantrone treated mice. In
addition, the results of micronucleus formation indicated the capacity of the plant to reduce its
formation to 2.63 £0.011 and 2.47+0.012 micronucleus\cell after treating the mice with Ammi majus
two doses (50 and 100 mg\kg), in comparison to the drug that enhances micronucleus formation to
(4.28+ 0.00 micronucleus\cell). DNA damage results explained the ability of the plant to reduce DNA
tail damage to 134 +22.3 and 117 +£16.1% for 50 and 100 mg/kg of Ammi majus extract, respectively
which increased to (176 +11.23%) after mice were treated with drugs. All these findings may be
attributed to plant-active compounds such as flavonoids and other constituents.

Keywords: Anticancer, Male mouse, Medicinal plant, Metaphase index, Methanolic extract.

Introduction

Herbal medicine is the oldest form of health care used by all cultures throughout history. It represents
known to mankind, and medicinal plants have been an integral part of modern civilization development.

Page | 2522


https://doi.org/10.21123/bsj.2024.9034
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0002-7168-7327
mailto:ruqaia.alezzy83@yahoo.com
https://orcid.org/0000-0002-8779-897X
mailto:biomaysaa@yahoo.com
https://orcid.org/0000-0001-8684-0905
mailto:hadelhudhud@gmail.com

2024, 21(8): 2522-2530
https://doi.org/10.21123/bsj.2024.9034
P-ISSN: 2078-8665 - E-ISSN: 2411-7986

e

Baghdad Science Journal

Herbal medicine is a major component of all
indigenous people's traditional medicine and a
common element in Ayurvedic, Homoeopathic,
Naturopathic, Traditional Arabic, Oriental and
Native American Indian medicine, and the WHO
documented further that out of 119 plants derived
pharmaceutical medicines, approximately 74% are
used in modern medicine. Research on these healing
plants, including toxicological and pharmacological
analyses, is essential for the study of medicine and
for public health initiatives ' Based on
pharmacological activity, researchers are constantly
working on various plant components as well as
various polarities of extracts to identify and isolate
certain pharmacologically active phytochemicals
that may be utilized as a treatment for illnesses 2.
From antiquity, researchers have continuously
worked to understand the many aspects of the
chosen plant species' pharmacological medicinal
uses 3. Ammi majus is a natural vegetable plant that
is often used to cure various illnesses and possesses
different names, such as: the Arabic name Khillah,
Khillah shytani, the English name Bishops weed,
Latin and German name Ammi, and the French
name Ammi commun. The fruits, stems, leaves, and
roots are often used to treat illnesses *°. Ammi
majus has a larvicidal impact on mosquito larvae
and is utilized as an antibiotic, antifungal, and
antioxidant. These pharmacological effects are a
result of the valuable chemical components of the
product, which mostly include flavonoids,
polyphenolic chemicals, and essential oils including
khellin and visnagin. According to reports, the

Materials and Methods
Plant gathering, naming, and extraction

The period of plant gathering is from April to June
2021, seeds were gathered from Baghdad gardens in
Irag. The Iragi national herbarium verified their
authenticity. Fresh Ammi majus leaves were rinsed
with running water, and then allowed to dry
naturally before being ground. The extract was
created using the technique described by . A little
under 50 g of plant powder was steeped in 250 ml
of 80% methanol for an hour, subjected to
sonication for 24 hours, and then filtered through a
Buchner funnel twice. A rotary evaporator was used

plant's essential oil has antiviral and antibacterial
properties, but the flavonoid concentration is what
gives it its antioxidant properties 6. Moreover, the
plant contains a chemical called -pyrone that acts on
the kidney by minimizing renal colic and smoothing
up stone passages in addition to having a relaxant
impact on smooth muscle, particularly that of the
coronary arteries. The plant is considered as field of
winter crops in the Nile Delta and Valley, as well as
in the Oases and the Mediterranean region. It is also
distributed in North Africa, the Middle East, as well
as western Asia. Currently, the selected plant is
widely distributed in most of the European
countries, India and tropical countries due to its
significant biological activity and traditional use ’.

Mitoxantrone (a synthetic anthragquinone) is an anti-
cancer drug that has an asymmetrical structure; a
planar heterocyclic ring (tricycles planar) and two
basic side chains 8 A Pharmacacological effect of
mitoxantrone is suggested to be closely related to its
ability to bind DNA, and formation of the complex
mitoxantrone-DNA. Such a complex is able to trap
and stabilize the enzyme Topoisomerase-Il, which
is an essential part of human cell replication and
transcription machinery. The mitoxantrone-DNA-
topoisomerase-Il complex is able to induce
apoptosis in cell °. Therefore this research aimed to
evaluate the ability of Ammi majus leaves
methanolic extract to counteract any damage caused
by chemotherapeutic drug mitoxantrone via in vivo
study.

to dry the filtered solution, and after dry freezing, it
was kept chilled at -20°C until usage.

Amounts of plant (doses of plant in vivo)

Two doses of plant extract (50, 100 mg/kg) were
administered to mice in a model**. The dried
methanolic extract was dissolved in DMSO and
distilled water to make these dosages. Whereas just
one dosage of the mitoxantrone medication (0.008
mg/mouse; after calculated dose according to
company leaflet) was utilized.
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Animals used in research

Twenty albino mice, each weighing between 23 and
25 g, were employed for this investigation. The
animals were acquired and cared for at the
Biotechnology Research Center's animal home at
Al-Nahrain ~ University. The animals had
unrestricted access to food and fresh water for
drinking. They were split into four groups, each
with four mice: group | (positive control), mice
treated with 0.008 mg/mouse mitoxantrone, group Il
(negative control), mice not given any treatment,
group 11, and group IV, mice given injections of
mitoxantrone drug for days one and two, followed
by doses of plant extract (50 and 100 mg/kg) for
days three through seven, respectively. All material
was intraperitoneally administered in a single
dosage on day 8 and sacrificed for testing in the lab.

Cytogenetics tests
Metaphase Index test

To estimate the metaphase index, cells collected
from bone marrow after colchicine solution 0.25 ml
were intraperitoneally given into a mouse, and after
1.5 to 2 hours, the animal was killed by cervical
dislocation and dissected to extract femur cells'?. 5
ml of physiological saline was used to collect the
cells, and tubes were centrifuged at 2000 rpm for 10
minutes. After discarding the supernatant, 5-8 ml of
KCI (0.075 M) were added for 30 minutes. The
supernatant was then discarded after being
centrifuged for 10 minutes at 2000 rpm. After 30
minutes in the refrigerator (4°C), 5 ml of the
fixative was added, and tubes were centrifuged for
10 minutes. The cell deposit was well mixed with 2
ml of fixative, deposited onto a spotless slide,
stained for 15 minutes with Giemsa stain, and then
thoroughly washed with distilled water. By dividing
the total number of cells by the number of split
cells* 100; these were used to calculate the
percentage of cells in metaphase (metaphase index).

Results and Discussion
Micronucleus formation

The results of micronucleus formation in bone
marrow cells declared that Ammi majus extract was

Micronucleus formation assay

The method described in **was used to examine the
formation of micronuclei: a mouse was slaughtered,
and cells from the femur were collected with 2 ml
of heat-inactivated human AB plasma. The tube was
then centrifuged at 1000 rpm for 10 minutes, and
the supernatant was discarded. A tiny smear of the
cellular deposit was produced on a slide, carefully
mixed, and stained for 15 minutes with Giemsa
stain before being washed with distilled water. The
number of micronucleus cells was used to calculate
the micronucleus index; at least 1000 polychromatic
erythrocytes (PCE) were examined for the presence
of micronucleus formation.

Alkaline comet assay

Warm PBS (37°C) was eroding bone marrow from
the femoral bone. Thereafter, 50 | of molten LM
Agarose 37°C was pipetted at a ratio of 1:10 (v/v)
onto a comet slide, which was then left at 4°C in the
dark for 10 minutes. Slides were submerged for 30
to 60 minutes in 4°C lyses solution and for 20
minutes in room temperature alkaline unwinding
solution. Slides were introduced to the Alkaline
Electrophoresis Solution, set on an electrophoresis
slide tray, and covered with a slide. Samples were
dried for 10 to 15 minutes at 37°C. Each circle of
dried agarose on the slide received 100 | of diluted
SYBR Green, which was stained for 30 minutes
followed by an examination by a fluorescence
microscope. At least 50 randomly selected cells
were analyzed per sample and the quantification
was done by using the image analysis software
comet score 4,

Statistical Analysis

The values of the investigated parameters were
given in terms of mean + standard deviation (SD),
and differences between means were assessed by
analysis of variance (ANOVA) using the computer
programme SPSS version 13.0.

able to prevent the development of micronuclei by
mitoxantrone drug to be (2.63 £0.011 and
2.474£0.012 micronucleus\cell) after mice were
treated with Ammi majus extract at doses of (50 and
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100 mg\kg), respectively, in comparison to drug  and 2.
(4.28+ 0.00 micronucleus\cell) as shown in Figs. 1
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2.07 2.63 247
Positive controls(  Negative control mitoxantrone mitoxantrone
Mitoxantrone ) (distilled water) +Ammi majus +Ammi majus
50mg\kg 100mg\kg

Figure 1. Shows the development of micronucleus in several mouse groups.

Bone marrow mitotic index of male albino mice

In the control negative group mice, the percentage
of the mitotic index was 15.32+3.11% compared to
the medication's (mitoxantrone treated mice) in
which the percentage of mitotic index was
5.31£1.33%, mice treated with plant extract
following drug administration had mitotic indices of
10.674£2.33% and 12.65+ 3.01% for 50 and 100
mg\kg, respectively as explained in Figs. 3 and 4.

Figure 2. Bone marrow cells of mice treated with
mitoxantrone showing micronucleus formation
(100X; Giemsa stain)
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Figure 3. Shows the percentage of the mitotic index in several mouse groups.
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Figure 4. Image of the mitotic index showing the
effect of Ammi majus on albino mice (100X;
Giemsa stain).

The impact of Ammi majus on the comet assay's
measurement of DNA damage.

In mice treated with mitixantrone as compared to
the negative control, the tail length value of DNA
increased significantly (176 +11.23 and 26.46%
7.92%), as shown in Figs. 5 and 6. The tail length
was decreased by 134 +22.3 and 117 £16.1% for 50
and 100 mg/kg of Ammi majus extract, respectively.

DNA tail length
200 176
150 134 117
100
5 26.32
0 -
.\{'\400 'b\"\Ae" Q\So e Q&‘&o e
QO‘—) Q,% +’b +’b
% '6’0 \0
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Figure 5. Shows the DNA tail length in several
mouse groups.

Figure 6. This image depicts damaged DNA.

In order for plants to generate therapeutic molecules
and ultimately be employed by the medical industry
to treat life-threatening ailments including heart
disease, cancer, HIV, and diabetes, sophisticated
biotechnology was used to create pharmaceutical
plants. One of the most significant medicinal plant
essential oils and their antioxidant properties is
Ammi majus *°. This study's species demonstrated a
basic oil product and its anticancer properties.
Bergapten, iso imperatorin, and imperatorin are
important components of ammi majus and have
antioxidant and cancer-inhibitory properties 2.
Xanthotoxin (methoxsalen, 8-methoxypsoralen (8-
MOP) ammoidin), marmesin, and heraclenin are a
few more well-known dynamic combinations in
Ammi majus. All three have antioxidant and anti-
carcinogenic properties. There are more substances
as well, and some of them, like flavonoids, may
function in different routes to protect the genetic
makeup 7. The flavonoid compounds possessed in
addition to radical scavenging activity (antioxidant
activity) serve other bio-functions like anti-
mutagenic and anti-tumor activities 8. Flavonoids
may have preservative consequences to the
endogenous scavenging compounds by stimulating
the activity of the most important detoxifying
enzymes such as glutathione transferase (GST) and
superoxide dismutase (SOD). Flavonoids have also
been shown to inhibit nitric oxide in a dose-
dependently manner. Additionally, it has been
reported that flavonoids are the most potent
inhibitor of xanthine oxidase. Another possible
mechanism by which flavonoids act on reactive
oxygen species is through interaction with various
enzyme systems, and some effects may be a result
of a combination of radical scavenging and
interaction with enzyme functions *°. These findings
have also been further augmented to be involved in
increasing the mitotic index of bone marrow, these
actions have been attributed to the chemical
constituents of the plant with regard to the
forthcoming repair mechanisms 2°. It has been
found that flavonoids enhance post- replication
repair and stimulate the mechanism of error-free
repair 2. In addition to the anti-oxidants and
electrophile scavengers activity of flavonoids, other
biological functions can be achieved; a stimulation
of the immune system, inhibition of DNA adducts
with carcinogens, inhibition of hormonal actions
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and metabolic pathway associated with the
development of cancer, and inducing phase | or Il
detoxification enzymes 22 Significant reduced
frequency of MN formation can be consequenced in
the light of these functions and the results of this
study suggest that the administration of ammi majus
is safe and with beneficial anti-mutagenic potential
and has a protective effect on the DNA within the
bone marrow cells of treated animals, as suggested
by the reduced frequency of MN-induction 2. In
addition to that, Ammi majus may exhibit anticancer
potential against breast cancer cell lines due to
coumarin Xxanthotoxin that possessed cytotoxic
effects on a variety of cell lines, according to earlier
reports 242°,

Conclusion

The conducted study detailed the ability of the
Ammi majus plant to counteract the damage caused
by mitoxantrone chemotherapeutic drug through
evaluation of micronucleus formation, percentage of
mitotic index in addition to decreased damaged
DNA.As described by results, the plant is able to
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