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Abstract

The present study was conducted to estimate the ameliorative effect of Cicer
Arietinum ethanolic extract against cytogenetic effect of Sorafenib in male rats.
Twenty-four adult male rats were divided into four groups each group contain seven
rats; G1(control negative group received distilled water along of period of study),
G2(control positive group received 200mg of Sorafenib only), G3(received Cicer
arietinum extract at dose (314.9 mg/kg) and G4 group treated with Sorafenib at dose
(200mg/kg/B.W.) and Cicer arietinum extract (314.9mg/kg). The results of
chromosomal aberration showed significant P<0.05 increase in Chromosomal
Aberration of G2 group as compared with all groups. While Acentric%, Polyploidy%,
Ring% of G3 treated group showed no significant difference (P< 0.05), as compared
with G1 group. Furthermore, the Acentric% of G4 group showed a significant decrease
(P<0.05) as compared with all other treated groups. Whereas Mitotic Index revealed
significant P< 0.05 increases in animals exposed to 200mg/kg.bw when compared with
groups of plants and control negative group Also, the DNA fragmentation revealed
significant P< 0.05 increases in fragmented DNA of animals G2 compared with G1 and
G3. In conclusion, Cicer arietinum seeds ethanolic extract contain potential source of
polyphenolis demonstrated biochemical and functional properties against cytogenetic
effect of chemotherapy drug Sorfenib. Moreover, it showed DNA damage protection.

Keywords: Sorafenib, Cicer Arietinum, cytogenetic and rat.

1. Introduction

There are a number of problems associated with
the use of drugs in chemotherapy. These included
cytotoxicity, drug resistance and induction of new
tumors [1]. Their very nature many anticancer
drugs were targeted and killed normal cells as
well as tumor cells, thus contributing to the
common toxic manifestations of chemotherapy
such as vomiting, alopecia and diarrhea [2].
Although, these are generally transient side-
effects and symptoms can be alleviated by the
use of concomitant drug therapies such as anti-
emetics, some more serious, irreversible adverse
effects such as  myelosuppression (i.e.,
suppression of bone marrow leading to reduced
synthesis of blood cells) and cardiac, bladder and
pulmonary toxicities can occur [3]. Sorafenib
(Nexavar®) is an oral multi-kinase inhibitor that
inhibits Raf serine/threonine kinases and receptor
tyrosine kinases involved in tumor growth and
angiogenesis  [4].  Sorafenib  has been
demonstrated preclinical and clinical activity
against several tumor types, as a monotherapy
and in combination with other anti-cancer agents
[5]. Sorafenib is a vascular endothelial growth
factor receptor tyrosine-kinase inhibitor currently
used in several malignancies [6]. Several side
effects were reported by other studies such as
bleeding disorders, myelosuppression and
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stomatitis, as well as, the major complication for
Sorafenib was anemia [7]. So, several studies gave
their attention on using herbal medical plant to
minimize the dose of chemotherapy drug and
then reduce the side effect [8]. The
phytochemical analysis of Cicer arietinum seeds
revealed the presence of carbohydrates, proteins,
amino acids, fixed oils, phytosterols, alkaloids,

Polyphenolic compounds and tannins,
glycosides, saponins, amino acids, iron,
phosphate, sulfate, and chloride. Is Cicer

arietinum an aphrodisiac, estrogenic, antioxidant,
anti-inflammatory, hepatoprotective, anticancer,
and many other pharmacological effects [9]. Cicer
arietinum seeds ferritin appropriately provides an
effective means of controlling the iron deficiency
due to a high iron content with better absorption,
so it is supposed to be explored a safe and
efficient functional source for iron supplement
[10]. The present study designed to evaluate the
cytogenetic ameliorative effect of Cicer arietinum
extract on the male rats treated with Sorafenib.

2. Materials and Methods

Animals: This experiment has been done at the
Department of Physiology, Biochemistry and
Pharmacology, College of the Veterinary
Medicine/University of Baghdad. Twenty-four adult
male rats 3 months age, weight 150-160g have been
kept under the suitable environmental situation,
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temperature range (22-25) Ce. The rats were housed
in plastic cages dimension 35x25x15 cm in an animal
house about 2 weeks before the experiment for
acclimatization. They were feed on standard pellets
and tap water.

Ethanolic extraction: The extraction of Cicer
arietinum seeds performed by the Soxhlet apparatus
using 70% ethanol and a temperature of 50c®. The
dried powder of Cicer arietinum seeds put into a
thimble part and placed in the extraction unit till the
clear and colorless solvent appeared in the
extraction unit. Then, the extract was filtered and
evaporated to dryness by using a rotary evaporator
with 40 °C and 200 rotations per minute for 4 hours.
Later on, a thick, semi-solid mass of deep-yellow
color of crude extract appeared. All the dried extract
was collected and kept in a freeze at - 20c® until use
[11].

Experimental design: Twenty-eight adult male rats
were divided into four groups equally and treated
orally by stomach tube for a period thirty days as
following:

The first group(G1): Seven adult male rats were
intubated with distilled water only, as a negative
control group.

The second group(G2): Seven adult male rats were
treated with Sorafenib at dose (200mg/kg/B.W.) as
positive control group.

The third group(G3): the animals were treated with
Cicer arietinum extract at dose (314.9 mg/kg).

The fourth group (G4): Seven adult male rats were
treated with Sorafenib at dose (200mg/kg/B.W.) and
Cicer arietinum extract (314.9mg/kg).

Preparation of Stock Solutions, Concentrations, and
Doses: Stock solutions of Cicer arietinum extract at
doses 150, 200, 250, 300, and 350mg/kg were
prepared to get the final concentrations of Cicer
arietinum extract included 150, 200, 250, 300 and
350 mg/ml respectively. Each 0.3ml was given to
100gm body weight. Then, the doses were adjusted
according to the body weight of each male rat. The
recommended human dose of Sorafenib 2.85 mg/kg
B.W. according to [12] B.W. was converted to animal
dose by multiplying the human dose by factor 6.2
[13], to get the final concentration of stock solution
8.855mg/ ml, in addition, every 0.3 ml of the stock
solution of Sorafenib was given orally to each 100g
of rat body weight by stomach.

Chromosomal aberration: The Metaphase cells
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were prepared standard
technique [14].

Mitotic index: The M| %was determined as a ratio of
the mitotic cells to the cells in interphase in 1000
calculated cells. M.l. %=No. of dividing cells in
metaphase / (Total No. of dividing cells +No. of non-
dividing cells (1000) cells) X 100 [15].

DNA  fragmentation: The assay procedure was
adapted from the reported method of [16].
Statistical analysis: Statistical analysis of data was
performed on the basis of One way and Two-way
analysis of Variance (ANOVA) using a significant level
of (p<0.05). Specific groups differences were
determined using Least Significant Differences (LSD)
as described by [17].

3. Results and Discussions

according to the

Extraction of Cicer arietinum

The Cicer arietinum seeds were extracted using
alcoholic solvent 70% and the percentage of
extract yield was 14 %, the crude alcoholic extract
was obtained and taken to full dryness to form
deep yellow in color and semisolid texture of
extract. In this study, the Cicer arietinum seeds
crude extract was converted to thick, semisolid
mass of dark yellow color, this result agreed with
finding reported by [11].

Chromosomal aberration

The results of chromosomal aberration in table 1
showed  significant  P<0.05 increase in
Chromosomal Aberration % (Acentric%,
Polyploidy%, Ring%) of positive control group as
compared with all other treated groups. While
Acentric%, Polyploidy%, Ring% of positive Cicer
arietinum treated group showed no significant
difference (P< 0.05), as compared with negative
control group. Furthermore, the Acentrick of
Cicer arietinum and sorafenib treated group
showed a significant decrease (P<0.05) as
compared with all other treated groups. Whereas,
the Polyploidy% and Ring% of Cicer arietinum and
sorafenib treated group showed no significant
difference (P<0.05) as compared with negative
control group. As well as, the chromosomal
aberrations were shown in figure (1), in which the
acentric, break, Aneuploidy and ring were
appeared.

Groups Chromosomal Aberration %
Acentric% Deletion% Polyploidy% Ring% Total
G1 0.13+0.07 b 0.11+ 0.005 b 0.10+ 0.02 ¢ 0.14 £0.02 c 0.48+0.07 b
G2 0.20+ 0.02 a 0.27+0.02b 2.09+0.25a 1.52+0.18 a 4.08+0.25 a
G3 0.12+ 0.008 b 0.09+ 0.008 ¢ 0.08+ 0.03 c 0.11% 0.004 c 0.40 £0.01 b
G4 0.16=0.009c 0.11+0.006 b 0.14=0.03 b 0.16 £0.01 b 0.57 £0.03 b
LSD 0.102 0.032 0.313 0.196 0.391
* Mean = Standard Deviation. a, b, c means in the same raw with different superscripts differ significantly at
probability value (P<0.05).
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Figure (1): Chromosomal aberration in different experimental groups. A: Acentric, B: Break, C: Aneuploidy, D: Ring.

Mitotic Index and DNA Fragmentation: The results
of Mitotic Index revealed significant P< 0.05
increases in mitotic index of animals exposed to
200mg/kg.bw when compared with groups of plants

fragmentation the results revealed significant P<
0.05 increases in fragmented DNA of animals
exposed to 200mg/kg.bw when compared with
groups of plants and control negative group table

and control negative groui Table (2).For the DNA (2).

Groups Mitotic index DNA Fragmentation
G1 6.4+ 0.12b 11.26+0.58 ¢
G2 10.3+ 0.28 a 38.19+0.48 a
G3 5.48 £ 0.09 c 10.61+0.92 c
G4 6.98 +0.14 b 16.38+0.69 b
LSD 0.594 3.016
* Mean = Standard Deviation a, b, c: means in the same raw with different superscripts differ significantly at
probability value (P<0.05)

Recently, natural

plant-derived
phytochemicals are gaining increasing importance
(due to their wide availability, low toxicity, and safety)
to analyze their protective effects against drug-

compounds or

induced toxicity. In the present study, experiments
were performed to screen whether C. arietinum has
any potential preventive effects against the
Sorafenib-induced toxicity. The genotoxicity of
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Sorafenib was studied with respect to gene
mutations in bacteria, chromosomal aberrations in
vitro in Chinese hamster V79 cells, and in vivo in the
mouse micronucleus test in bone marrow. Sorafenib
was investigated using the Salmonella/microsome
plate incorporation test for point mutagenic effects
in doses of up to 5000 pg per plate on five
Salmonella typhimurium LT2 mutants [18]. In the
present study, the results showed the combination
treatment with C. arietinum and Sorafenib in Cicer
arietinum and sorafenib group showed a preventive
and protective effect of C. arietinum as indicated by
a decrease in the mean number of chromosomal
aberrations when compared with Positive control
group that received just Sorafenib, thus confirming
the anti-genotoxic/protective effects of C. arietinum.
The genotoxicity assays revealed that Sorafenib had
a statistically significant mutagenic effect on the
chromosomes, indicating an increase in the mean
number of chromosomal aberrations, these findings
were in the same line of a studies of [19] and [20]. In
the current study the results of chromosomal
aberration in Cicer arietinum treated group and
Cicer arietinum and sorafenib group that dosing C.
arietinum ethanolic extract showed protective effect
against cytotoxicity induced by Sorafenib. These
findings could be linked to the bioactive
components such as flavonoids, saponins, alkaloids
in Cicer arietinum seeds which reported by many
studies [21; 22]. The ability of Cicer arietinum to
preserve chromosomes confirmed its safety on the
molecular level. Thus, the present study explained
the supportive role of C. arietinum in cellular function
by the molecular mechanisms. The oxidative
damage is one of the mechanisms that can elicit
DNA fragmentation and oxidation [21, 23]. Results in
the present study showed that mitotic index
decreases as abnormality index increased. The
altered mitotic rate of the plant subjected to
Sorafenib is mostly attributed to interference in
normal steps of mitosis and spindle formation [24],
failure of DNA replication and proteins synthesis [25],
enzyme production, function and regulation and low
level of ATP generation due to decreased oxidative
photophosphorylation induced by Sorafenib over
ROS production [26]. In addition, the diet rich in anti-
oxidants scavenges different kinds of ROS, thereby
preventing chromosomal aberration development
[27]. In our study, the results showed that Sorafenib
treated group Positive control group revealed
maximum ROS leading to induced cytotoxicity, as
discussed and reported by [28] when they
mentioned that formation of ROS by Sorafenib.

4. Conclusion

Cicer arietinum seeds extract had protective
cytogenetic effect against chemotherapy drugs such
as Sorafenib by several mechanisms regarded to
anti-oxidants scavenges different kinds of ROS,
thereby  preventing chromosomal aberration
development.
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