ANTIMUTAGENIC ACTIVITY OF CASSIA AURICULATA LINN
FRACTIONS ALONG WITH ANTICANCER ACTIVITY In MALE
ALBINO MICE.
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Fractions

ABSTRACT:

Background: In recent years, there has been a surge in interest in studying plant-derived
materials and their impact on cell DNA. Herbal products include a number of natural substances
that may help protect cells against mutagen-induced cell damage.

Aim:The purpose of this research was to assess the genotoxic effects of Cassia Auriculata Linn
flavonoids (CAF) and Cassia Auriculata Linn saponin (CAS) rich fractions on mouse bone
marrow cells utilizing chromosomal aberration test and micronucleus assay. (Reformulate)..
Methodology:The suppressive impact of CAF and CAS on 7, 12-dimethylbenz (a) anthracene
(DMBA) and Croton oil induced skin tumor promotion in mice with topical administration twice
weekly for 18 weeks is also investigated in this work. Three dosages of 100 and 200 mg/kg body
weight were used. Single oral dosages of CAF and CAS Fraction at the three levels did not
enhance the number of micronucleate polychromatic erythrocytes in the micronucleus
experiment. (Reformulate)..

Result:In mice bone marrow cells, a single oral treatment of CAF and CAS fraction revealed no
significant alterations in mitotic indices or chromosomal aberration induction. The clastogenicity
of CYP was considerably decreased by pretreatment with CAF and CAS fractions. As a result, it
can be stated that CAF and CAS Fraction had no genotoxic impact on mouse bone marrow cells.

(Reformulate)..



Conclusions: The portions of Cassia Auriculata have been shown to be non-genotoxic and non-
clastogenic at the quantities utilized in this investigation. CAF and CAS Fraction might possibly
be a promising skin tumor promotion reducing agent, according to this research.
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INTRODUCTION:

Natural products, in different forms such as extracts, fractions, or as a chemical platform,
continue to play an important role in the treatment of numerous illnesses [Ref.]. Plants have
historically been the most common source of medicines throughout human history, owing to
their secondary metabolites, which have a wide range of pharmacological activities [Ref.]. The
knowledge of the many medicinal powers of plants has mostly been passed down via folk
traditions and subsequently proven through scientific data [1]. Natural bioactive compounds in
the prevention and/or treatment of chronic illnesses, which have been dubbed the public health
challenge of the twenty-first century, are now one of the trendiest topics in medicine [Ref.].
Indeed, as Lunenfeld and Stratton [2] explain, the rise in healthcare systems and life expectancy
in developed countries, as well as the decrease in fertility rate due to chromosomal abnormalities,
has resulted in a rapid increase in global population ageing, with an increase in chronic
degenerative disease. According to the World Health Organization (WHO, 2018), cancer is the
second leading cause of death (9.6 million in 2018), with malignancies of the liver (782 000
deaths) and breast (627 000 deaths being the most prevalent. DNA damage has long been known
as a cause of cancer formation as stated [3]. In reality, oncogenes and tumor suppressor genes are
affected by mutations or chromosomal abnormalities, leading to malignant transformation of
cells [Ref.]. As a result, antimutagenic, antigenotoxic, and anticarcinogenic chemicals play a
critical role in cancer prevention [4, 5]. A wide range of medicinal plants and their metabolites
have been studied in recent years for their potential to reduce the mutagenic and carcinogenic
effects of potentially harmful chemicals [6, 7]; in fact, these natural compounds can inhibit free
radicals and oxidative stress-induced DNA and cellular damage [8, 9].

Many mutagens and carcinogens work by creating reactive oxygen species (ROS), which are
well known for causing oxidative damage to cell structures and biomolecules such lipids, nucleic
acids, and proteins in living systems [10]. DNA mutation is a critical stage in carcinogenesis, and
higher levels of oxidative DNA lesions have been seen in many cancers, indicating that such
damage is involved in cancer etiology. Because oxidative DNA base lesions are carcinogenic,
preventing them is critical for limiting mutagenesis, cytostasis, and cytotoxicity, as well as
contributing to the prevention of mutation-related illnesses [11, 12].

Synthetic antioxidants such as butylated hydroxytoluene (BHT) and butylated hydroxyanisole

(BHA) are preferred, but according to recent research by Lobo et al. [13], they may have major



negative consequences on human health. Plants and medicinal plants have been advised to
counteract the effects of free radicals/mutagens because they may stimulate phase Il enzymes,
lowering the activity of cancer and other degenerative illnesses at the initiation, promotion, and
progression phases [14-17].

Tanners Senna, Cassia auriculata Linn (Family: Caesalpiniaceae), is found across India's hot
deciduous woods and maintains a renowned place in Ayurveda and Siddha systems of treatment.
It is said to include alkaloids, terpenoids, phenols and tannins, sugar saponins, flavonoids,
quinines, steroids, and proteins, among other phytoconstituents. The C. auriculata was found to
be used to cure diabetes, joint pain and inflammation, muscular discomfort, sickness, cold,
venereal disease, hair cleaner, decrease body heat, stomach pain, vomiting, diarrhea, and
toothache in an ethnobotanical survey. Anti-diabetic, anti-oxidant, hepatoprotective, anti-cancer,
anti-inflammatory, anti-hyperlipidemic, and other pharmacological effects of C. auriculata have
been reported [18-19].

(Reformulate and include new references (2016,2021)

MATERIAL AND METHOD:

Collection of plant material:

Cassia auriculata Linn. roots were obtained from farms around Walgaon Road in Amravati,
Maharashtra. Safia College of Science, Peer Gate, Bhopal, Madhya Pradesh, validated this plant
and assigned it the voucher specimen number 159/Bot/Safia/2010 (Cassia auriculata Linn.).
Material and Reagent:

Sigma-Aldrich Co. provided 7,12-dimethylbenz(a)anthracene (DMBA) and acetone (United
States). TCI chemicals provided the croton oil (Japan). All of the other reagents were readily
accessible. The tumor initiator DMBA was dissolved in acetone at a concentration of 100
g/1001ul. Croton oil was dissolved in acetone to make a % croton oil solution, which was used as
a tumour promoter. Curcumin was dissolved in acetone at a dosage of 10 mg/kg as a positive
control [Ref.]. All other chemicals were bought from Hi-media Laboratories Pvt. Ltd in Mumbai,
India, and were of analytical quality.

Extraction of the plant material:

Cassia auriculata Linn. roots (2 kg) were dried in the shade before being ground into a coarse

powdered substance. The powdered roots of the plant were extracted with the aid of water using



the decoction technique [Year] of extraction at 40°C 5°C. The aqueous extract was then filtered
[How & Ref.], and alcohol (Ethanol) was gently added to the aqueous liquid extract to
precipitate out polysaccharides found in individual plant roots. The solution was then filtered,
and the filtrate was evaporated to a quarter of its original volume. After evaporating 1/4 of the
total volume of the solution, it was extracted with an equivalent quantity of ethyl acetate using a
separating funnel to get a fraction of root components in ethyl acetate. To improve the yield of
extract, the ethyl acetate extract was acidified with 0.1 N HCI. The ethyl acetate portion of the
plant's root was then evaporated to produce a precipitate, which was then dissolved in methanol
and slowly evaporated to produce crystalline powder (CAF) [Ref. flavonoid extraction].
Similarly, saponin-rich fractions were extracted from the roots of the plants. After defatting with
petroleum ether [There are many methods for defatting], pulverized plant material was treated
with a 70:30 mixture of ethanol and water for maceration for seven days (40:60). During this
time, the mixture was agitated at regular intervals. After filtering through muslin cloth and filter
paper, the obtained extract was concentrated using a rotary vacuum evaporator (40°C), with care
taken to ensure that the extract did not become powdered. To get the n-butanol soluble fraction,
the concentrated extract was treated with n-butanol. The soluble fraction of n-butanol was then
treated with cold diethyl ether. Precipitate was generated after treatment with cold diethyl ether.
This precipitate-containing mixture was stored at -20°C for 24 hours. Centrifugation was used to
further separate the precipitates. To get crystalline powder (CAS), these precipitates were further
dissolved in methanol and then evaporated [20-21].

Where the chemical composition of Cassia auriculata Linn. Roots, particularly flavonoid and

Acute Toxicity Study

Toxicology experiments were conducted on young male Swiss albino mice [How many mice].
Each mouse's weight was recorded [How many weight]. The animals were separated into two
groups (three animals / group) and then labelled. Plant extract solution was produced (crystal
obtained dissolved in any) and delivered orally in dosages of 5, 50, 300, 2000, and 5000 mg/kg.
Up to 36 hours (Need also 100, 150, 200, 250), no detrimental effects or mouse death were
found. For any additional pharmacological action, treatment doses of 1/10th and 1/20th of the

highest tolerable safe dosage were used [22-23]. (Reformulate)..



Chromosomal Aberration Assay:
Dose and treatment:

Table 1: Dose and treatment selection for Chromosomal Aberration Assay

Group No | Group name Treatment Dose No of animal/group
1 Vehicle No treatment Nil 06
2 Control CYP Only Nil 06
3 CYP+CAF Extract + CYP 100 mg/kg 06
4 CYP+CAF Extract + CYP 200 mg/kg 06
5 CYP+CAS Extract + CYP 100 mg/kg 06
6 CYP+CAS Extract + CYP | 200 mg/kg 06
Procedure:

In the aforesaid group of animals, CYP was utilized as a mutagenic agent and was administered
as an intraperitoneal (i.p.) injection at a single dosage of 40 mg/kg b.w 2 hours after the final
administration of extract on the seventh day. The positive control group got just a single CYP i.p.
injection. The negative control got merely a single 0.4 mL distilled water (d.w.) i.p. injection.
For 7 days, the control groups were given p.o. extract at a rate of 200 mg/kg b.w per day for 7

days.

Chromosomal analysis

The animals in all groups were slaughtered by cervical dislocation at the sampling time of 24
hours after treatment (colchicine was administered at a dosage of 4 mg/kg of body weight 2
hours before to killing to halt the metaphase stage). Preston et al [Year] procedure's for
cytogenetic analysis was followed. Hank's balanced salt solution was used to drain the bone
marrow from both femurs (pH 7.2). To allow osmotic swelling of cells, the cells were

centrifuged at 1000 rpm for 5 minutes and the pellet was re-dispersed in a hypotonic solution of




0.56 % (w/v) KCI for 30 minutes at 37°C. Swollen cells were fixed in ice-cold Carnoy's fluid,
transferred to slides, and stained with phosphate-buffered 5% Giemsa solution. The mitotic index
was estimated from a scan of 2000 cells per animal and 75 well-spread metaphase plates per
animal in each group were tested for chromosomal abnormalities at a magnification of 100 X.
Breaks, fragments, exchanges, and numerous chromosomal abnormalities were classed as
chromosomal aberrations (cells with 10 or more aberrations were classified as multiple). The
mitotic index, percentage of occurrence of aberrant cells, and percentage of suppression of
chromosomal abnormalities were among the criteria studied. The mitotic index was determined
as a proportion of dividing cells out of total bone marrow cells measured for cytotoxicity
assessment. The number of abnormal cells was calculated as a proportion of the total number of
damaged cells (aberrant metaphases).

The suppression percentage of chromosomal aberrations was calculated as:

100— [percent incidence of aberrant cells in extract pre-treated and CYP post treated groups/

percent incidence of aberrant cells in CYP alone treated group) x 100] [24-26].

Micronucleus assay
Dose and treatment:

Table 2: Dose and treatment selection for Micronucleus assay

Group No | Group name Treatment Dose No of

animal/group

1 Vehicle No treatment Nil 06
2 Control CYP Only Nil 06
3 CYP+CAF Extract + CYP 200 mg/kg 06
4 CYP+ CAS Extract + CYP 200 mg/kg 06

Bone Marrow MN Test and Scoring

The bone marrow MN tests were performed on the same experimental animals. Cervical
dislocation was used to kill the animals. The femur and tibia were surgically removed. The
modified Schmid technique was used to create bone marrow MN slides. The pellet was

centrifuged at 1000 rpm and resuspended in BSA solution after marrow suspension from femur



and tibia bones was produced in % bovine serum albumin (BSA). Smears were created and the
slides were air-dried after a drop of this suspension was applied on clean glass slides. MN was
found in the forms of RBCs, i.e., polychromatic erythrocytes as PCEs, when the slides were
fixed in methanol and stained with May-Grunwald-Giemsa. MN was detected in around 2000
PCEs per animal [27-29].

Anticancer activity
Dose and treatment:

Table 3: Dose and treatment selection for anticancer activity

Group | Group name Treatment Dose No of
No animal/group
1 Control DMBA + Croton oil Nil 06
2 CAF + CAS | DMBA + Croton oil + Extract | 200 mg/kg 06
of CAF + CAS
3 CAF DMBA + Croton oil + Extract | 200 mg/kg 06
of CAF
4 CAS DMBA + Croton oil + Extract | 200 mg/kg 06
of CAS
Procedure:

Tumor Induction

Different groups of 04 animals (Table 3 No animal 6) were treated with a single dose of DMBA
(7,12-dimethylbenz[a]anthracene) (100 pg/100 pl of acetone) over the shaven area of the skin of
the mice. Two weeks later, croton oil (1% in 100 pl of acetone) was applied as a promoter 3

times per week until the end of the experiment (i.e., 16 weeks).

Parameters to be noticed:



Tumor incidence: The number of mice carrying at least 1 tumor, expressed as a percentage
incidence.

Tumor yield: The average number of papillomas per mouse.

Tumor burden: The average number of tumors per tumor bearing mouse.

Body weight: The weight of the mice was measured weekly.

Average latent period: The lag between the application of the promoting agent and the
appearance of 50% of tumors was determined. The average latent period was calculated by
multiplying the number of tumors appearing each week by the time in weeks after the application

of the promoting agent and dividing the sum by total number of tumors.

Average latent period =) fx /n
Where f is the number of tumors appearing each week, x is the numbers of weeks, and n is the

total number of tumors.

Histopathological study

Skin was fixed with buffered formalin for 24 hours. Afterward skin was embedded in paraffin
wax by standard protocol. Serial section of 4 um was cut by microtome with rotary microtome.
Sections were stained with Hemtoxyline and eosin staining. Sections were observed at 40x and
100x for histological variations. Important areas were photographed using microscope with
digital camera [30-32].

RESULT AND DISCUSSION:

Acute Toxicity Study:

Acute oral toxicity is a key criterion for determining a component's safety. The acute oral
toxicity of test samples was determined using the OECD 423 criteria in this study. Four dosage
levels were employed, according to the guidelines: 5 mg/kg, 50 mg/kg, 300 mg/kg, and 2000
mg/kg. No mortality was reported in Cassia auriculata flavonoid rich extracts (CAF) up to a level
of 2000 mg/kg. No fatality was seen in the case of Cassia auriculata saponin rich extract (CAS)
up to a dosage of 300 mg/kg, but one death was recorded at a dose of 2000 mg/kg. As a result, it

was determined that the LD50 of both extracts was more than 2000 mg/kg. This upper limit was



also utilized to determine dosages for the current study. As a result, for future research, dosages
of 1/10th and 1/20th of the maximum allowed dose, i.e., 200 mg/kg and 100 mg/kg, were used
[22-23].

Table 4: Acute toxicity study

Groups No. of animals Dose (mg/kg) Result

C. auriculata root, crude flavonoids extract

1. 3 5 Not observed (0/3)

2. 3 50 No death

3. 3 300 No death

4. 3 2000 No death
C. auriculata root, crude saponin extract

5. 3 5 No death

6. 3 50 No death

7. 3 300 No death

8. 3 2000 01 Dead

Chromosomal Aberration Assay:

In present study effect of test samples was assessed against cyclophosphamide (CYP) induced
mutagenicity. Break, Fragment, Deletion, polyploidy, pulverized and ring type of aberrations
were quantified in various treatment groups. Generally, chromatid breaks can be induced in the S
and G2 phases of the cell cycle, when the chromosome has split into 2 chromatids. Many
chemical agents, especially alkylating agents cause predominantly chromatid-type aberrations. In
vehicle treated animals total break was found to be 3.83+1.72 (What is this %) which was
significantly elevated (P<0.05) in CYP only treated animals with 31.33+3.01 (What is this %).
Flavonoid rich extract of Cassia auriculata showed significantly lowered percentage break up to
8.16+1.47 (What is this %) and 5.16+1.72 (What is this %) at 100 and 200 mg/kg respectively,



(P<0.05). In saponins rich extract increased mutagenicity was observed at lower dose as well as

higher doses.

Fragments are single chromatid without centromeres.

In CYP treated animals

24.16+2.56 (What is this %) fragments were observed which were significantly higher (P<0.05)
as compared to vehicle treated animals in which 2.83+1.47 (What is this %) fragments were

present [24-26].

Table 5: Effect of CAF & CAS on Cyclophosphamide induced Genotoxicity

S.No. | Treatment | Break | Fragment | Deletion | Polyploidy | Pulverized Ring
1 Vehicle 3.83+ 2.83 + 3.66 + 0 0 0
1.72° 1.47 1.63
2 CYP 3133+ | 2416+ | 1733+ 6.66 + 6.16 + 5.83 %
3.01° 2.56 3.26° 1.96° 1.47° 1.60°
3 CYP+CAF | 816+ 717+ 7.83 % 2.33 % 1.83+ 2.16 +
(100 mg/kg) | 1.47%¢ | 2.22%° 2.63%¢ 1.21%° 1.169% | 0.98%°
4 CYP+CAF | 516+ 433+ 3.67 % 1.16 + 1.16 + 0.83 %
(200 mg/kg) | 1.72%¢ | 1.86*° 1.63%° 0.75%° 1.60%° 1.16%°
5 CYP+CAS | 37.66+ | 29.83+ | 2316+ 10.33 + 10.66 * 9.17 %
(100 mg/kg) | 2.58 2.71 3.31 2.25 2.50 1.47
6 CYP+CAS | 30.83+ | 23.67+ | 16.83% 5.83 % 5.66 + 5.33 %
(200 mg/kg) | 2.31° 3.32° 3.31° 1.94° 1.96° 2.16°

All Data presented in mean = SD

8P<0.05 as compared to CYP+CAS treated group

P P<0.05 as compared to CYP treated group
¢ P<0.05 as compared to CYP+CAS treated group
4 P<0.05 as compared to CYP+CAF treated group
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Figure 1: Effect of CAF & CAS on Cyclophosphamide induced Genotoxicity

Effect of CAF & CAS on Cyclophosphamide induced Genotoxicity

Study of effect of CAF& CAS in Micronucleus Assay

During anaphase, Mn products from entire chromosomes or central chromosomal segments were
not involved in cell division. Mn formation might be used as a biomarker for exposure to both
clastogenic and eugenic hazards. Mn is a useful biomarker for biological dosimetry in the event
of acute radiation exposure in humans, according to studies. Radiation dosage has an effect on



Mn frequency. After being exposed to ionizing radiation in the 50-500 Msv range [Ref.], Fenech
[Year] discovered a rise in Mn frequency in human cells. The Mn test was used to assess
biological damage in populations living in locations with high levels of radioactivity, as well as
in workers who are exposed to ionizing radiation on the job.Counting the amount of PCE among
1000 cells was used to assess the cytotoxic capability of CAF and CAS. Table 6 shows the
number of MNPCEs among 2000 PCE, which indicates genotoxicity. At a dosage of 200 mg/kg,
the number of MNPCEs among 2000 PCE generated by CAF was significant (p<0.001). CAF
reduced the yields of MN induced by CYP in pre-, simultaneous, and post-treatments by a
statistically significant amount. Except for the two highest dosages, all of the CAF doses tested
were shown to be beneficial in lowering the incidence of MN caused by CYP. There was also a
significant decline in overall MN yield (MN in PCE). [27-29] CAS were shown to be ineffective
in lowering the frequency of MN.

Table 6: Effect of CAF & CAS in Micronucleus Assay

S. No. Treatment MN-PCE
1. Vehicle 0.24+0.11
2. CYP 6.12+0.42
3. CYP+CAF 2.48+0.63
4, CYP+ CAS 5.92+0.54

All Data presented in mean = SD

#P<0.05 as compared to CYP treated group
bP<0.05 as compared to CYP+ Caf treated group
¢ P<0.05 as compared to CYP+ CAS treated group



Anticancer activity

At weekly intervals, body weight, tumor yield, percentage of tumors incidence, and tumors
burden were examined and assessed. Only tumors with a diameter bigger than 1 mm that had
been present for more than one week were included for data analysis. When the first tumors
developed, the latency time of tumor development was established. The number of tumor-
bearing mice was divided by the total number of mice in a group and multiplied by 100 percent
to get the percentage of tumor incidence. The total number of tumors was divided by the number
of tumor-bearing mice in a group to get the tumor burden. The volume of the tumor was

calculated by multiplying the length, breadth, and height of the tumor by I1/6.

Table 7: Result of anticancer parameters

Group Parameters Week 0 Week 8 Week 16
Control Body weight (gms) 22.82+1.79 32.28+3.84 31.82+2.23
Tumor yield 0 3.67 32.5
Tumor incidence 0 83.33 100
Tumor burden 0 4.4 325
CAF+CAS Body weight (gms) 23.07+0.90 | 30.35+2.27 | 31.02+2.58
Tumor yield 0 2 18.83
Tumor incidence 0 50 100
Tumor burden 0 4 18.83
CAF Body weight (gms) 23.63+0.53 | 31.14+131 | 31.38+1.89
Tumor yield 0 2 22.83




Tumor incidence 0 50 100
Tumor burden 0 4 22.83
CAS Body weight (gms) 22.8340.61 30.69+0.83 29.740.85
Tumor yield 0 3.33 29.83
Tumor incidence 0 50 100
Tumor burden 0 6.67 29.83

At the conclusion of the trial, all groups' average body weights had increased significantly (Table
7). During the promotion stage, tumors begin to form on the skin between weeks 6 and 9. Tumor
development began one week sooner in groups | and IV than in groups Il and I11, in the sixth

week.

The incidence of tumors differed considerably between the treatment Control group and the
remainder group. Statistical analysis also revealed that there is a significant variation in tumor
burden across groups. Tumor burden is greatest in group I, with a value of 32.5, followed by
18.83,22.83, and 29.83 in groups I, 11, and 1V, respectively. In terms of tumor volume, there

was no significant difference between groups.

However, there was a statistically significant difference in tumor volume between mice of groups
| (32.5) and Il (18.83) as compared to those of mice in group I, while group IV (22.83 and
29.83) was lower than those of group I, There is no statistically differences between these two

groups.

In terms of tumor incidence, tumor yield, and tumor burden, groups Il and Ill performed better
than carcinogen control group (group ). The suppressing impact of group Il was equivalent to
that of the positive control group (group I11), but the suppressing effect of group IV was even
larger than that of group I, notably in terms of tumor incidence and tumor burden. Nonetheless,
as compared to the carcinogen control group, Group Il had a higher tumor incidence and tumor
volume.

Morphological investigation (Figure 2) revealed substantial epidermal hyperplasia (as shown by

the thicker epidermal layer) as well as many keratin pearls and rete ridges in the carcinogen




control-treated group in all protocols. In the skin sections of the DMBA plus croton oil-treated
group, irregular distribution with finger-like projections (papilloma) suggestive of malignant

development was identified [ at low or high power].

Furthermore, pieces of the basement membrane were disturbed in several tissue slices,
suggesting that the tumors had advanced to a premalignant stage. In all methods, skin tissue
samples from the different extracts treated groups showed a decreased degree of epidermal
hyperplasia, keratinpearls, and rete ridges. Because the basement membrane remained intact and
the dermis had not been infiltrated, the tumors developed were deemed benign.As a consequence
of the histology examinations, it was discovered that the level of cellular diversity in various

treatment groups correlated with tumor outcomes (Reformulate)..
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Figure 2: Morphological examination of anticancer activity on mice




In all treated groups, further histological investigation revealed varied degrees of hyperplasia and
keratin pearls. In comparison to the carcinogen control (group 1), the epidermis in groups Il and
111 is less hyperplastic, but group IV has more keratin pearls and a hyperplastic epidermis that is
equivalent to the carcinogen control. The tumors that develop are benign papillomas that remain
contained inside an intact basement membrane with no evidence of invasion into the dermis.

Premalignant lesions, on the other hand, were seen in the carcinogen control group [30-32].
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Figure 3: Histopathological analysis of anticancer activity on mice



CONCLUSION:

Traditional medical systems have grown in importance over the last decade as a result of their
safety. According to current estimates, a significant section of the population in many developing
nations depends significantly on traditional practitioners and medicinal herbs to cover their basic
health care requirements.Despite the pharmaceutical industry's breakthroughs in the production
of unique and highly effective medications for the treatment of a broad variety of disorders, the
use of herbal remedies has increased significantly in the world's most wealthy nations. Every
medicine has side effects, but a useful pharmacologically active substance should have a good
balance of therapeutic and harmful or undesirable side effects. A battery of genotoxic and/or
mutagenicity tests must be done to screen the toxicity mechanism to assure the safety and
effectiveness of natural compounds. There is no one test that can collect enough data to predict
the chemical risks to human health.The findings of this investigation show that the Cassia
Auriculata Linn CAF and CAS Fractions are neither genotoxic or clastogenic at the quantities
employed. Our findings further suggest that pretreatment with Cassia Auriculata Linn CAF and
CAS Fraction reduces CYP-induced clastogenicity while maintaining its cytotoxic capability.
Because it prolongs the development of tumors in the skin and reduces the hyperproliferative
response evoked by CYP, it can be inferred that CAF and CAS Fraction of Cassia Auriculata
functions as a modulator of two-stage skin carcinogenesis in Swiss albino mice. Furthermore, it
reduces oxidative cell damage, which is inextricably linked to the development of cancer.
Further research into the exact mode of action of the genetic toxicity of isolated compounds from
this plant species is needed to gain a better understanding of the genotoxic mechanisms described
herein, as well as to investigate the protective role of Cassia Articulata’s CAF and CAS fractions
against genotoxic agents in the environment. It is necessary to understand their processes as
cancer treatments.

COMPETING INTERESTS DISCLAIMER:

Authors have declared that no competing interests exist. The products used for this research are
commonly and predominantly use products in our area of research and country. There is
absolutely no conflict of interest between the authors and producers of the products because we

do not intend to use these products as an avenue for any litigation but for the advancement of



knowledge. Also, the research was not funded by the producing company rather it was funded by

personal efforts of the authors.

REFERENCES:

1.

Atanasov AG, Waltenberger B, Pferschy-Wenzig EM, Linder T, Wawrosch C, Uhrin P,
et al. Discovery and resupply of pharmacologically active plant-derived natural products:
A review. Biotechnology Advances. 2015; 33(8): 1582-1614. pmid:26281720

DOI: https://doi.org/10.1016/].biotechadv.2015.08.001

Lunenfeld B, Stratton P. The clinical consequences of an ageing world and preventive

strategies. Best Practice & Research: Clinical Obstetrics & Gynecology. 2013; 27(5):
643-59. DOI: https://doi.org/10.1016/j.bpobgyn.2013.02.005

Torgovnick A, Schumacher B. DNA repair mechanisms in cancer development and
therapy. Frontiers in Genetics. 2015; 23(6):157.
DOl:https://doi.org/10.3389/fgene.2015.00157

Nagarathna PKM, Johnson Wesley M, Sriram Reddy P, Reena K. Review on

Genotoxicity, its Molecular Mechanisms and Prevention. International Journal of
Pharmaceutical ~Sciences Review and Research. 2013; 22(1): 236-243.
https://www.researchgate.net/publication/326733700_A_review_on_genotoxicity in_aqu

atic organisms and environment

Stoczynska K, Powroznik B, Pekala E, Waszkielewicz AM. Antimutagenic compounds
and their possible mechanisms of action. Journal of Applied Genetics. 2014; 55: 273-285
pmid:24615570 DOI:https://doi.org/10.1007/s13353-014-0198-9

Collins AR, Azqueta A, Langie SAS. Effects of micronutrients on DNA repair. European
Journal of Nutrition. 2012; 51: 261-279. pmid:22362552
DOIl:https://doi.org/10.1007/s00394-012-0318-4

Orhan F, Gulluce M, Ozkan H, Alpsoy L. Determination of the antigenotoxic potencies

of some luteolin derivatives by using a eukaryotic cell system, Saccharomyces cerevisiae.
Food Chemistry. 2013; 141: 366—-372. pmid:23768369
DOl:https://doi.org/10.1016/j.foodchem.2013.02.089



https://doi.org/10.1016/j.biotechadv.2015.08.001
https://doi.org/10.1016/j.bpobgyn.2013.02.005
https://doi.org/10.3389/fgene.2015.00157
https://www.researchgate.net/publication/326733700_A_review_on_genotoxicity_in_aquatic_organisms_and_environment
https://www.researchgate.net/publication/326733700_A_review_on_genotoxicity_in_aquatic_organisms_and_environment
https://doi.org/10.1007/s13353-014-0198-9
https://doi.org/10.1007/s00394-012-0318-4
https://doi.org/10.1016/j.foodchem.2013.02.089

10.

11.

12.

13.

14.

15.

16.

17.

Chatterjee S, Poduval TB, Tilak JC, Devasagayam TPA. A modified, economic, sensitive
method for measuring total antioxidant capacities of human plasma and natural
compounds using Indian saffron (Crocus sativus). Clinica Chimica Acta. 2005; 352: 155—
163.

DOI: https://doi.org/10.1016/j.cccn.2004.09.012

Nsimba RY, Kikuzaki H, Konishi Y. Antioxidant activity of various extracts and

fractions of Chenopodium quinoa and Amaranthus spp. seeds. Food Chemistry. 2008;
106: 760—766. DOI:https://doi.org/10.1016/j.foodchem.2007.06.004

Castro L, Freeman BA. Reactive oxygen species in human health and disease. Nutrition.
2001; 170:161-5. DOI: https://doi.org/10.1016/s0899-9007(00)00570-0

Cooke MS, Evans MD, Dizdaroglu M, Lunec J. Oxidative DNA damage: mechanisms,
mutation, and disease. FASEB J. 2003; 17:1195-212. DOI:https://doi.org/10.1096/f].02-
0752rev

Valko M, Leibfritz D, Moncol J, Cronin MT, Mazur M, Telser J. Free radicals and
antioxidants in normal physiological functions and human disease. Int J Biochem Cell B.
2007; 39:44-84. DOI:https://doi.org/10.1016/j.biocel.2006.07.001

V. Lobo, A. Patil, A. Phatak, N. Chandra, Free radical’s antioxidants and functional
foods: impact on human health, Pharmacogn. Rev. 4 (8) (2010) 118-126.

DOI: https://dx.doi.org/10.4103%2F0973-7847.70902

W.K. Hong, M.B. Sporn, Recent advances in the chemoprevention of cancer, Science
278 (1997) 1073-1077. DOI: https://doi.org/10.1126/science.278.5340.1073

X.L. Tan, S.D. Spivack, Dietary chemoprevention strategies for induction of phase Il

xenobiotic-metabolizing enzymes in lung carcinogenesis: a review, Lung Cancer 65
(2009) 129-137. DOI: https://doi.org/10.1016/j.lungcan.2009.01.002

J.K. Kundu, Y.J. Surh, Molecular basis of chemoprevention with dietary phytochemicals:

redox-regulated transcription factors as relevant targets, Phytochem. Rev. 8 (2009) 333—
347. DOI: http://dx.doi.org/10.1007%2Fs11101-009-9132-x
R. Edenharder, I. Von Petersdorff, R. Rauscher, Antimutagenic effects of flavonoids,

chalcones and structurally related compounds on the activity of 2-amino-3-

methylimidazo [4,5-f] quinoline (IQ) and other heterocyclic amine mutagens from


https://doi.org/10.1016/j.cccn.2004.09.012
https://doi.org/10.1016/j.foodchem.2007.06.004
https://doi.org/10.1016/s0899-9007(00)00570-0
https://doi.org/10.1096/fj.02-0752rev
https://doi.org/10.1096/fj.02-0752rev
https://doi.org/10.1016/j.biocel.2006.07.001
https://dx.doi.org/10.4103%2F0973-7847.70902
https://doi.org/10.1126/science.278.5340.1073
https://doi.org/10.1016/j.lungcan.2009.01.002
http://dx.doi.org/10.1007%2Fs11101-009-9132-x

18.

19.

20.

21.

22.

23.

24,

25.

cooked food, Mutat. Res. Med. 287 (1993) 261-274. DOI: https://doi.org/10.1016/0027-
5107(93)90019-C

Nille GC, Reddy KR. A phytopharmacological review of plant—Cassia auriculata. Int J
Pharm Biol Arch. 2015; 6:1-9. Url: http://www.ijpba.info/.../1020

Kanthimathi M, Soranam R. Phytochemical screening and Invitro antibacterial potential

of Cassia auriculata Linn. flowers against pathogenic bacteria. Int Res J Pharm and
Biosciences. 2014;1(1):45-56. http://www.irjpbs.com/volumes/voll/issuel/7.NOV1407-

IRJPBS.pdf
Gupta A, Naraniwal M, Kothari V. Modern extraction methods for preparation of

bioactive plant extracts. International journal of applied and natural sciences. 2012
Jan;1(1):8-26.
https://www.researchgate.net/publication/236229645 Modern_extraction_methods_for_p

reparation of bioactive plant extracts

Ebringerova A, Hromadkovd Z. An overview on the application of ultrasound in
extraction, separation and purification of plant polysaccharides. Central European Journal
of Chemistry. 2010 Apr;8(2):243-57. DOI: http://dx.doi.org/10.2478/s11532-010-0006-2
Lalitha P, Sripathi SK, Jayanthi P. Acute toxicity study of extracts of Eichhornia
Crassipes (Mart.) Solms. Asian J Pharm Clin Res. 2012;5(4):59-61.
https://innovareacademics.in/journal/ajpcr/\ol51ssue4/1225.pdf

Halim SZ, Abdullah NR, Afzan A, Rashid BA, Jantan I, Ismail Z. Acute toxicity study of
Carica papaya leaf extract in Sprague Dawley rats. Journal of Medicinal Plants Research.
2011 May 18;5(10):1867-72.
https://www.researchgate.net/publication/230859605_Acute_toxicity study of Carica p

apaya leaf extract in Sprague Dawley rats

Gangar SC, Sandhir R, Koul A. Anti-clastogenic activity of Azadirachta indica against
benzo (a) pyrene in murine forestomach tumorigenesis bioassay. Acta Pol Pharm. 2010
Jul 1;67(381):90. https://pubmed.ncbi.nlm.nih.gov/20635534/

Parveen N, Shadab GG. The dual clastogenic and anti-clastogenic properties of quercetin
is dose dependent. Front Biosci (School Ed). 2017 Jan 1; 9:139-53.

DOI: https://doi.org/10.2741/s478



https://doi.org/10.1016/0027-5107(93)90019-C
https://doi.org/10.1016/0027-5107(93)90019-C
http://www.ijpba.info/ijpba/index.php/ijpba/article/view/1447/1020
http://www.irjpbs.com/volumes/vol1/issue1/7.NOV1407-IRJPBS.pdf
http://www.irjpbs.com/volumes/vol1/issue1/7.NOV1407-IRJPBS.pdf
https://www.researchgate.net/publication/236229645_Modern_extraction_methods_for_preparation_of_bioactive_plant_extracts
https://www.researchgate.net/publication/236229645_Modern_extraction_methods_for_preparation_of_bioactive_plant_extracts
http://dx.doi.org/10.2478/s11532-010-0006-2
https://innovareacademics.in/journal/ajpcr/Vol5Issue4/1225.pdf
https://www.researchgate.net/publication/230859605_Acute_toxicity_study_of_Carica_papaya_leaf_extract_in_Sprague_Dawley_rats
https://www.researchgate.net/publication/230859605_Acute_toxicity_study_of_Carica_papaya_leaf_extract_in_Sprague_Dawley_rats
https://pubmed.ncbi.nlm.nih.gov/20635534/
https://doi.org/10.2741/s478

26.

217.

28.

29.

30.

31.

32.

Manoharan S, Balakrishnan S, Vinothkumar V, Silvan S. Anti-clastogenic potential of
carnosic acid against 7, 12-dimethylbenz (a) anthracene (DMBA)-induced clastogenesis.
Pharmacological Reports. 2010 Nov 1;62(6):1170-7. DOl:
http://dx.doi.org/10.1016/S1734-1140(10)70379-0

Zelazna K, Rudnicka K, Tejs S. In vitro micronucleus test assessment of polycyclic
aromatic hydrocarbons. Environmental Biotechnology. 2011; 7:70-80.
file:///C:/Users/Rohan%20Y adav/Downloads/httpwww_environmentalbiotechnology ple
bdzialyebonline2011vol72ms161kzelazna.pdf

Promkum C, Butryee C, Tuntipopipat S, Kupradinun P. Anticlastogenic effect of

Eryngium foetidum L. assessed by erythrocyte micronucleus assay. Asian Pacific Journal
of Cancer Prevention. 2012;13(7):3343-7. DOI:
https://doi.org/10.7314/apjcp.2012.13.7.3343

Maurich T, Pistelli L, Turchi G. Anti-clastogenic activity of two structurally related

pterocarpans purified from Bituminaria bituminosa in cultured human lymphocytes.
Mutation Research/Genetic Toxicology and Environmental Mutagenesis. 2004 Jul
11;561(1-2):75-81. DOI: https://doi.org/10.1016/j.mrgentox.2004.03.006

Saini MR, Goyal PK, Chaudhary G. Anti-tumor activity of Aloe vera against

DMBA/croton oil-induced skin papilloma genesis in Swiss albino mice. Journal of
Environmental Pathology, Toxicology and Oncology. 2010;29(2).
DOI: 10.1615/JEnvironPathol ToxicolOncol.v29. i2.60

Sharma S, Khan N, Sultana S. Effect of Onosma echioides on DMBA/croton oil mediated
carcinogenic response, hyperproliferation and oxidative damage in murine skin. Life
sciences. 2004 Oct 1;75(20):2391-410. DOI: https://doi.org/10.1016/j.1fs.2004.04.030
Roslida AH, Fezah O, Yeong LT. Suppression of DMBA/croton oil-induced mouse skin

tumor promotion by Ardisia crispa root hexane extract. Asian Pac J Cancer Prev. 2011
Jan 1;12(3):665-9. http://www.ncbi.nlm.nih.gov/pubmed/21627361



http://dx.doi.org/10.1016/S1734-1140(10)70379-0
file:///C:/Users/Rohan%20Yadav/Downloads/httpwww_environmentalbiotechnology_plebdzialyebonline2011vol72ms161kzelazna.pdf
file:///C:/Users/Rohan%20Yadav/Downloads/httpwww_environmentalbiotechnology_plebdzialyebonline2011vol72ms161kzelazna.pdf
https://doi.org/10.7314/apjcp.2012.13.7.3343
https://doi.org/10.1016/j.mrgentox.2004.03.006
https://doi.org/10.1016/j.lfs.2004.04.030
http://www.ncbi.nlm.nih.gov/pubmed/21627361

