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ABSTRACT

Acacia caesia (L.) Willd., is an armed woody straggling shrub abundantly distributed in the foot hills of the Western
Ghats. It is an ethnomedicinal plant used to cure skin, sexual problems, wound, stomach and tooth problems. Different
effects of ethanolic extract on Dalton’s Ascitic Lymphoma (DAL) induced tumor inoculation as well as its hematological
parameters have been examined for the first time. The acute oral toxicity study was done by using Wistar rats according
to OECD guidelines 423 for that the animals were divided into 6 groups of 6 animals each. The anti-tumor activity of the
ethanolic leaf extract of Acacia caesia was determined by injecting DAL cell suspension in to the peritoneal cavity of the
animals and treatment was started after 24 hours of the tumor inoculation continued once daily for 14 consecutive days
and the efficacy of test sample was compared with that of 5-Fu (Flurouracil) and DAL control. The results of invitro
antioxidant status revealed that the highest DPPH radical scavenging potential as indicated by the lowest ICj,
concentration was recorded for the ethanol extract (IC;,17.80 ug/ml). Also, the same extract exhibited strong TAA
equivalent on ABTS""(4387.5+£169.5 p mol g ). The acute toxicity study on test animals at different dose levels showed
no significant changes in behavior before and after the administration of an oral dose of test plant extract. Further
treatment with test extract significantly decreased the development of tumor volume, tumor packed cell volume and
percentage increase in body weight when compared to DAL induced tumor control group, also increasing the life span,
restoring the total white blood cell count and hemoglobin. The treatment with test extract at doses of 25 and 50 mg/kg
normalized the body weight and hematological parameters. The outcome of the present work indicates that Acacia caesia

extract could be used as natural anticancer agent for human health.
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1. INTRODUCTION negatively affect the patient's health [5]. As a result, the

According to the World Health Organization [1, 2]
cancer today is one of the major causes of fatality
worldwide. The World Health Organization has
estimated that deaths from cancer worldwide are
projected to continue rising with an estimated 13.1
million deaths in 2030 [3]. Oxidative stress is stimulated
by different type of free radicals which has been
implicated in the pathology of several sicknesses such as
inflammatory conditions, cancer, diabetes and aging [4].
Nowadays, the new innovative techniques like nano-
therapy, neutron capture, low-intensity electro
resonance therapy have developed for curing oncological
illness, together the classical methods like chemotherapy,
surgery and radiation therapy are used for further
treatment. Though, all of the above ways are

accompanied by a number of side effects, which also

development of the cancer drugs from the plant materials
and their use in the clinical practice are still today an
urgent task [6, 7]. For experimental anticancer drug
discovery using tumor models have an extensive part.
Among all a Dalton’s Ascites Lymphoma model Swiss
albino mice indicate a suitable model system to learn
about antitumor property [8].

Plants rich in antioxidants have been shown to play an
essential role in the prevention of cardiovascular diseases,
cancer, neurodegenerative diseases, inflammation and
problems caused by cell and cutaneous aging [9].
Traditional healers of different regions in India
particularly ~ Chhattisgarh used Acacia  species for
treatment of various cancer types [10]. The current
scientific investigation exhibit that a variety of food

plants, medicinal plants and spices containing primary
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and secondary metabolites are very much helpful in the
treatment of different cancer types such as lung,
stomach, skin, breast, cervix, liver and prostate cancers
[11]. From the current data, more than 3,000 plants
worldwide have anticancer properties. Based on the
scientific viewpoint, the idea of the anticancer herbal raw
materials searching is not new, but for the correct user,
the detailed phytochemical and pharmacological studies
are always necessary. Thus, the present research results
undoubtedly provide new knowledge about the
anticancer effect.

Acacia species is one of the richest resources of bioactive
flavonoids, alkaloids, phenolics, saponins, polysac-
charides, tannins and terpenoids [12, 13]. The published
reports of various biological activities of Acacia species
include hypoglycemic, anti-inflammatory, antitumor
[14], antifungal [15], antiplatelet aggregation, spas-
mogenic and vasoconstrictor, antihypertensive, anti-
hepatitis C virus [16] antioxidant potential [17], wound
healing [18], antinociceptive [19], chemopreventive and
antimutagenic [20] and finally anthelmintic activity [21].
Several bioactive agents have been identified from the
various species of Acacia which includes androstene
steroid, gallic acid, ellagic acid, quercetin, isoquercitin,
kaempferol, naringenin, rutin, lupane, niloticane,
umbelliferone and catechin [22]. Among the Acacia
species, Acacia caesia occupies an imperative place in the
indigenous system of medicine against various diseases.
However, no antitumor activity against DAL induced
ascitic tumor has been reported previously for Acacia
caesia species. Therefore, the present study was planned
to explore the possible in vivo antitumor activity of leaf
extract of A. caesia against DAL induced ascitic tumor in

Swiss albino mice.

2. MATERIAL AND METHODS

2.1. Chemicals and instruments

The chemicals and instruments used for in vitro
antioxidant, toxicology and Daltons Ascites Lymphoma
(DAL) studies were procured from the Precision
Scientific Company, Coimbatore, India. All analytical
grade solvents were obtained from E-Merck Ltd,
Mumbai, India. The 5-Fu (Flurouracil), which is used for

anti-cancer activity was obtained from Sigma chemicals.

2.2. Plant material

Fresh and healthy leaves of A.caesia were collected from
the Maruthamalai Hill (arid; 540 m above msl; dry
deciduous forest), Coimbatore District (a part of the
Western Ghats) during the month of June - December,

2017. Also, the plants were collected in their flowering
and fruiting seasons from the natural habitat. The
collected study plant was identified with the help of the
existing Floras [23-25] and compared with type
specimens available in the herbarium of Botanical Survey
of India, Southern Circle, Tamil Nadu Agricultural
University Campus, Coimbatore, Tamil Nadu (Voucher
specimen No. BSI/SRC/5/23/2015/TECH/343). The
collected plant specimens were pressed properly by using
the method [26] and the preserved specimen was
deposited for future reference at the Department of
Botany, Vellalar College for Women (Autonomous),
Erode, Tamil Nadu, India.

2.3. Shade

preparation

drying, powdering and sample
Freshly collected leaves were cleaned to remove adhering
dust and then shade dried. The shade dried leaves were
mechanically ground to coarse powder and passed
through a Willy Mill to get 60-Mesh size and extracted in
Soxhlet apparatus successively with different solvents in
the increasing order of polarity. Each time, before
extracting with the next solvent, the powdered material
was dried in a hot air oven at 40°C. Finally, the material
was macerated using hot water with occasional stirring
for 16 hrs and the water extract was filtered. The
obtained extracts were combined, filtered and dried in a
rotary evaporation apparatus at 80°C. The powders were

stored in airtight containers at 4°C for further use [27].

2.4. In vitro antioxidant assay

The free radical scavenging activity on DPPH® [28] and
antioxidant activity by radical cation ABTS®" [29] was
performed by using BHT and Trolox positive controls
and simultaneously calibration curve was plotted to know

the amount of antioxidants present in the extract.

2.4.1. Experimental animals

The Wistar rats mass ranging from 150-200 g of male
breed were used for toxicity studies and Swiss female
albino mice weighing 20£5 g were used for in vivo cancer
studies and were obtained from Animals Breeding
Station, Mannuthy, Thrissur. All the animal experiments
were performed according to the guidelines of the
Institutional Animal Ethical Committee, Govt. of India
(Reg No. 722/02/a/CPCESEA).The animals were fed
with standard pellet diet (Sai Durga feeds, Bangalore,

India) and water ad Iibitum. They were maintained in
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controlled environment (12:12 h light/dark cycle) and
temperature (30£2°C).

2.4.2. Behavioural and toxicological effects

The behavioural toxicity study of the extract of A. caesia
was evaluated in Wistar rats as per OECD guidelines.
Before that the test animal Wistar rats received ethanol
extract at various doses (1000-5000 mg/kgbw.) orally.
They were observed for the toxic symptoms continuously
for first 4 h after dosing, and finally the number of
survivors was noted down after 24 h. In the toxicity
study, no mortality occurred within 24 h under the
tested doses of EAC.

2.5. Cell line

The DAL cell line was obtained from Amala Cancer
Research Institute (Thrissur, India) and was propagated
into transplantable tumors in the peritoneal cavity of
Swiss albino mice. The freshly aspirated cells from the
mouse peritoneum were washed with Phosphate Buffer
Saline (PBS) under sterile conditions and their
concentration was determined using a hemocytometer
before transplantation. Animals were inoculated with
1X10° cells/mouse.

2.5.1. DAL - induced ascitic tumor studies

In order to determine the influence of EAC extract on

the hematological status of DAL bearing mice on five

groups (n= 6) of mice. All the groups except control
were inoculated with DAL (1X10° cells/mouse) and

Group I, served as the normal control, Group II was

treated with singly DAL, Group III, served as DAL along

with 5-FU standard drug at the dose of 20 mg/kg (i.p.)

b.w, which served as a positive control. Group IV and V

were plant extract treated groups with concentration at

25 and 50 mg/kg b.w. respectively. All the treatments

were given IP at 24 hours after DAL tumor inoculation

and continued for 14 consecutive days.

2.5.2. Determination of Body weight, Tumor
volume, Tumor packed cell volume and Mean
survival time

Body weight: All the mice were weighed for every five

days, after tumor inoculation the average gain in body

weight was determined. And also, a percentage of
decrease in body weight was calculated. The body weight

(BW) of the control and treated groups were measured

from week intervals (3 weeks). Tumor volume and

weight: After 14 days of treatment, mice were dissected
and the ascetic fluid was collected from peritoneal cavity.

The volume was measured by taking it in a centrifuge
tube and weighed immediately. Tumor packed cell
volume: The ascetic fluid was collected into Wintrobe’s
tube and it was centrifuged at the rate 3000 rpm for a
period of one hour. The volume of packed cells read
directly as percentage. Mean survival time: The
antitumor effect of A.caesia was determined by
monitoring the death pattern of animals due to tumor
burden using mean survival time. After induction of
DAL, every day checks all the groups for mortality and
record how many days the mice are survived the mean
survival time (MST) was calculated by wusing the
following formula: Mean survival time = [Ist Death +
Last Death]/2.

2.6. Haematological Parameters

After 14 days, the blood was collected from each group
of animals by using tail vein method. The hematological
parameters like total RBC, WBC counts, total
Hemoglobin content (Hb), Packed Cell Volume (PCV),
Percentage of polymorphs, lymphocytes, monocytes,
eosinophils and Mean Cell Hemoglobin (MCH) were
estimated [30-33].

3. RESULTS AND DISCUSSION

3.1. DPPH'and ABTS* scavenging activity
Oxidative stress has been implicated in etiology of a
number of human ailments [34]. Fig. 1 shows the DPPH*
scavenging activity of petroleum ether and ethanol
extracts of A. caesia at five different concentrations in the
reaction mixture. All the extracts exhibited dose
dependant increase in activity. The highest DPPH radical
scavenging potential as indicated by the lowest IC,
concentration was recorded for the ethanol extract
(IC17.80 pg/ml) followed by petroleum ether extract
(190.95 pg/ml). This sample compares well with the
BHT standard (IC,, 2.083 ug/ml) in minimum concen-
trations. The ABTS radical cation scavenging activity of
the petroleum ether and ethanol extracts of A. caesia is
represented in Table 1. The activity of the tested sample
extracts was expressed as Trolox equivalent - the
micromolar Trolox solution having an antioxidant
capacity equivalent to 1 g dry matter of the substance
under investigation. All the samples exhibited ABTS*"
scavenging activity, the petroleum ether extract
exhibited strong TAA (4387.5%169.5 u mol g
followed by ethanol extract with TAA values (1803.2%
220.9u mol g’]y Similar oxidative status was noted and
recorded [35, 36].
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Table 1: ABTS®" scavenging activity of different solvent extracts of Acacia caesia

Sample

TAA* (uM Trolox equivalent/g-1 extract) #

Petroleum ether

1803.2 £ 220.9

Ethanol

4387.5 £ 169.5

# R . . ..
Values are expressed as means of triplicate determinations T Standard Deviation

* Total antioxidant activity (u mol equivalent Trolox performed by using ABTS®")

GROTUP-I
CONTROL

GROUP-IV DAL +
LOW DOSE

GROUP-II
ONLY DAL

GROUP-IIT
DAL + STD

GROUP-VDAL +
HIGH DOSE

Fig. 1: DAL induced Ascitic lymphoma (DAL)—Antitumor Model

3.2. Cell line

3.2.1. Determination of EAC on body weight

Swiss female albino mice treated with plant extract at a
dose of 50 mg/kg showed significant (P<0.001)
reduction in percent increase in body weight of animals,
as compared to DAL tumor-bearing mice (Table 2). The
reliable criteria for judging the value of any anticancer
drug are the prolongation of the life span of animals

[37].

3.2.2.  Effect of EAC on tumor growth

The effect of EAC on tumor growth response was
shown in table 2, after treatment with EAC (25 and 50
mg/kg) reduced significantly the tumor volume and
tumor packed cell volume in a dose dependant manner
as compared to that of the DAL control group. Ascites
fluid is the direct nutritional source for tumor cells and
a rapid increase in ascites fluid with tumor growth

would be a means to meetthe nutritional requirement of
tumor cells [38].

3.2.3. Effect of EAC on mean survival time

The effect of EAC on mean survival time was shown in
table 2, on oral treatment of EAC to the tumor induced
DAL mice, the mean survival time of control group was
found to be 24+0.00, where it was increased to 17.83%
1.85 (EAC 50 mg/kg) respectively in EAC treated
groups and whereas the standard drug 5-fluorouracil (20
mg/kg) treated group had a mean survival
time19.161X1.57. Similarly, Olha Mykhailenko et al.
suggested that the Iridaceae family plants water dry
extracts are promising anticancer reagents.

3.3. Effect of EAC on hematological parameters
The effects of EAC on hematological parameters were
shown in table 3. The hematological parameters were
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significantly (P<0.001) altered after 14 days of
treatment when compared with the DAL control group.
Compare to standard and plant extracts treated group
the total WBC count had significantly increased
(P<0.001) in the DAL control group (24.2312.10).
Whereas, the RBC count, hemoglobin and platelets
were decreased in the DAL control cell group. After
treating for 14 days with ethanolic extract of test plant
at doses of 25 and 50 mg/kg, the body weight and
hematological parameters had normalized and close to
the normal group. The WBC was significantly
(P<0.001) decreased in plant extracts treated groups

48

and RBC was significantly (P<0.01) increased in plant

extracts treated groups. Similarly, hemoglobin
significantly (P<0.001) increased in plant extracts
treated groups. Polymorphs and Monocytes were
significantly (P<0.01) increased in DAL control group
whereas lymphocytes were decreased in the DAL
control cell group (Fig. 2). Eosinophils and MCH (Mean
Cell Hemoglobin) counting showed slight differences,
when compare to control group. Swapna et al. showed
that the methanolic extract of Phyllanthus polyphyllus
(MPP) possess significant antitumor and cytotoxic

activity on DAL and human cancer cell lines.

Table 2: Effect of ethanolic extract of A. caesia on Body weight, Tumor volume, Tumor packed Cell
volume and Mean Survival Time against Daltons Ascites Lymphoma induced cancer in Swiss albino

Mice
Body weight Tumor Tumor Body Weight — Week intervals Mean
Group Packed Cell Survival
Initial Final Volume (ml) Volume (%) 1""Week 2" Week 3™ Week Time
Control 20.1610.30 23.50+0.61 0.00£0.00 0.00£0.00 121£0.00  138%0.00 14120.00 2410.00
Only DAL 24.33%0.21 25.3319.74 25.6610.76%*% 18.210.76%%** 161£0.00 189%+0.00 134%0 .00 16.3311.30%*
DAL +STD )
S 24.8310.47 18.16%8.27 8.333%1.47%%% 6.3311.47%%* 145+0.00 184%0.00 159%0.00 19.16+1.57™
20 mg/kg
+
DAL+EXT 22.00%0.51 24.33%+10.9 201 1.46%*% 1711 46%%* 1371£0.00  160%+0.00 126%10.00 17.3311.25%*
25 mg/kg
DAL+EXT ¥
50 mg/kg 24.1610.47 23.33%7.57 9% 0.365%%** 710.36%*% 131£0.00 211%0.00 91%0.00 17.83%+1.85

Values are expressed as the mean * S.D; Statistical significance (p) calculated by one-way ANOVA followed by Dunnett’s

"P<0.05 calculated by comparing treated group with Control group.

S

P<0.001, “P<0.01,

Table 3: Effect of ethanolic extract of A. caesia on the Haematological Parameters (Complete Blood

Count)
DAL+EXT DAL+EXT
Group Control Only DAL DAL + STD
25 mg/kg 50 mg/kg
Total RB , ‘
oalRBCCount 0 o, 46,4  4964021™  4.33+0.38% 4.6910.33% 5.26%0.30"
(x1076uL)
Total WB ‘
ol WBC Count 1 131038 242342, 10%%  17.5640.91%%x 19,441 10w 11.2+0.67"
(x1073uL)
Total ns
) 14.7610.73  10.5340.60%%  0.9+0.25%k%  11.0650,99%* 12.8610.91
Haemoglobm(Hb)
Packed Cell
acked Ce 4531221  32.6+1.80%* 28+0.76%%* 33.8612.79%* 39.66+2.74™
Volume (PCV)
Polymorphs (%) 051073  15.66T1.80%%*  10.3310.55%F  13.3310.21%%% 2.6610.42"
Lymphocytes (%)  87.6611.68 75%2.22 83%1.31 80.6610.55 90+0.00
Monocytes (%) 3.3310.42 4.6610.55 0.2+0.36 0.310.63 2.6610.21
Eosinophils (%) 0.410.73 4661021 4.6610.55 0.3%0.36 4661021
MCH(M 1 \ _
CH(Mean Ce 25.06+0.51  24.4610.29"  23.43+0.17* 24 4+0.44™ 25.240.33™

Hemoglobin) (Pg)

Values are expressed as the mean + S.D; Statistical signiﬁ'cance (p) calculated by one-way ANOVAfo]]owed by Dunnett’s” P<0.001, “P<0.01,

"P<0.05 calculated by comparing treated group with Control group.
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GROUP-ITONLY DAL

GROUP-VDAL +
HIGH DOSE

Fig. 2: DAL induced Ascitic lymphoma (DAL)-Antitumor Model (Viable and Non-viable cells)

4. CONCLUSION

The findings of this study support the fact that A. caesia
possess promising sources of potential antioxidants. The
toxicity studies on test animals clearly indicate that no
mortality was occurred within 24 h under the tested
doses of EAC. There is no doubt that the EAC treated
group had significant (P<<0.001) activity to inhibit
tumor growth induced by the DAL cell line.
Haematological study of A. caesia proved statistically
significant (P<0.001, P<0.01, P<0.05) values. The
study finally concluded that the study plant A. caesia has
potential in the development of anticancer therapy and
further definitive studies are necessary to ascertain the
mechanisms and constituents behind its anti-cancer
studies.
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