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The current study aims to identify the antioxidant and antiangiogenic effects of 
the ethanolic root extract of Abutilon indicum. Antioxidant activity was evaluat-
ed against a range of free radicals, including nitric oxide scavenging and hydroxyl 
radicals tests, using ascorbic acid as a standard. The chorioallantoic membrane 
of the chick embryo is the most popular in vivo assay for assessing antiangio-
genic effectiveness (CAM). The ethanolic root extract of Abutilon indicum has 
a significant antioxidant status as evidenced by its IC50 values of 21.4 ug/mL 
for nitric oxide radicals and 22.3 ug/mL for hydroxyl radicals. The results are 
on par with ascorbic acid’s. The percentage of inhibition of antioxidant activity 
was estimated by computing IC50 values. It prevents neovascularization, which 
is probably connected to the dose-dependent decrease in the development of 
capillary networks (50 to 150 g/egg). The investigation’s findings demonstrated 
that the chorioallantoic membrane had a significant antiangiogenic effect. The 
plant extract has shown effective free radical scavenging action, as indicated by 
their percentage inhibition. It exhibits considerable antiangiogenic properties as 
well, which may be the reason for its historical use as an anticancer medication.

ABSTRACT

Introduction:

The tiny herb Abutilon indicum is indig-
enous to tropical and subtropical areas . 
The roots and leaves of this plant are 
used to treat fevers, and it is also a valued 
ornamental and medicinal plant . It has 
been widely distributed and several trop-

ical islands consider it invasive . Tumor 
angiogenesis is the outcome of an angio-
genic imbalance in which proangiogenic 
factors exceed antiangiogenic factors1,2. 
Angiogenesis is the process by which 
new blood vessels form. All angiogenic 
processes in adults are harmful, with the 
exception of a few physiological process-
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es including menstruation, wound healing, and placental 
development.3-5. It is hoped that by preventing the crea-
tion of new blood vessels, the tumor’s supply of oxygen 
and nutrients, as well as its ability to grow and spread 
to other body parts, will be cut off6-8. The plant could be 
beneficial in malignancies at different degrees and with 
different mechanisms, according to the present research, 
which is still in progress9. The Abutilon indicum ethanolic 
root extract was evaluated for its antioxidant and antian-
giogenic properties.

Materials and methods

Collection of plant

The roots of Abutilon indicum(L.) Sweet(Malvaceae) were 
collected from Peddapuram area of East Godavari dt., of 
Andhra Pradesh. Dr. T. RAGHURAM, a taxonomist at Maha-
rani College in Peddapuram, performed the plant authen-
tication and given specimen number 12564 .

Preparation of extract :

A . indicum plant roots that had just been harvested were 
thoroughly cleaned, dried in the shade for around 30 
days, then chopped into small pieces and powdered into 
a coarse powder. Following a 72-hour maceration with 95 
% ethanol, the dried powder material was extracted using 
hot percolation. Desiccators were used to dry the concen-
trated product after it was acquired.

Chemicals and instruments:

Ascorbic acid, Hydrogen peroxide, Methanol, Sulphanila-
mide, ortho phosphoric acid, naphthylethylenediaminedi-
hydrochloride, Sodiumsalicylate, Ferrous sulphate, pred-
nisone.

Incubator, U.V Spectroscopy, Colorimeter, Hot air oven.

Preliminary phytochemical screening :

A . indicum extract underwent preliminary phytochemical 
screening to see whether it contained any active chemical 
components, such as alkaloids, flavonoids, tannins, phe-
nolic compounds, saponins, fixed oils, and lipids10.

Quantitative Phytochemical testing

Aliquots of extract was prepared by dissolving 10mg of in-
dividual extracts in 10 mL of methanol to get 1000μg/ml.
Estimation of Phenolic Contents

Using the Folin-Ciocalteu method, the phenolic content of 
the ethanolic root extract of A . indicum (1 mg/ml, aliquots) 
was ascertained11. A mixture of 3ml of Folin-Ciocalteu re-
agent and 0.5ml of extract was diluted 1:10 v/v before be-
ing let to stand for 5min. The mixture tube was filled with 
4ml of sodium carbonate solution that was 20% w/v. The 
tubes were set aside for colour development for 15 min-
utes at 30°C. Using a spectrophotometer, the absorbance 
was measured at 765 nm. Gallic acid standard in methanol 
was used to assess the phenolic content, and the results 
were represented as gallic acid equivalent mg/100mg dry 
weight of extract.

Estimation of total Flavanoids

By using the aluminium chloride method, the total flavo-
noid content of the ethanolic root extract of A . indicum (1 
mg/ml, aliquots) was identified12. The following ingredi-
ents were added to 0.6 ml of aliquots of extract: 1.8 ml 
methanol, 0.1 mL 10% aluminium chloride, 0.1 mL 1M 
sodium acetate, and 3 ml distilled water. The mixture was 
then kept at 300C. After 30 minutes, each absorbance was 
measured at 415 nm. Using standard quercetin in meth-
anol, total flavonoid was calculated from the calibration 
curve, and the results were represented as quercetin 
equivalent mg/100 mg dry weight of extract.

Estimation of alkaloids

The method developed was used to determine the ex-
tract’s alkaloid concentration13. After being treated in 2N 
hydrochloric acid, the ethanolic root extract of A . indicum 
(1 mg/mL, aliquots) was filtered. 0.1 N NaOH was add-
ed to the filtrate, 1 ml of this solution was transferred to 
a separating funnel, and then 5 ml of bromocresol green 
solution and 5 ml of phosphate buffer were added. Chloro-
form was used to remove the mixture after shaking it. At 
470 nm, the absorption was detected. The concentration 
of alkaloid content in atropine equivalents was measured 
using the units mg/100mg dry weight of extract. Alkaloid 
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content was determined from the calibration curve us-
ing standard atropine calibration curve.

Evaluation of In-vitro antioxidant activity:

Hydroxyl Radical Scavenging Assay

The sample extracts were tested for their capacity to 
scavenge hydroxyl radicals using a modified version of 
the procedure described by Smirnoff and Cumbes14. In-
dividual sample extracts (1 mL) were added to a reagent 
comprising 1 mL 1.5 mM FeSO4, 0.3 mL 20 mM sodium 
salicylate, and 0.7 mL 6 mM H2O2 at varied concentra-
tions (50, 100, 300, and 500 ug/ml). Later, the sample 
was incubated for 1 hour at a temperature of 37°C, and 
the reaction mixture’s absorbance was measured at 562 
nm.

Scavenging ability on hydroxyl radicals  
(%) = [(Ao–A1)/Ao] ×100

A1 denotes the sample extract absorbance and Ao 
denotes the absorbance of the control reaction, which 
contains all reagents except the sample extract. Positive 
controls included ascorbic acid in the study.

NO scavenging activity

The extract’s ability to scavenge NO was evaluated using 
the Marcocci and colleagues’ approach15. In a nutshell, 
different concentrations of the test sample (100-1000 
g/ml) were combined with sodium nitroprusside (5 
mM) in phosphate-buffered saline (PBS) (pH 7.4), and 
incubated at 25°C for 150 minutes. After incubation, the 
Griess reagent (1% sulfanilamide in 5% phosphoric acid 
and 0.1% 1-naphthylethylenediamine dihydrochloride 
in water) was used to determine the amount of nitrite 
formed from sodium nitroprusside. At 570 nm, the ab-
sorbance was immediately measured. The positive con-
trol utilised was catechin.

NO scavenging activity (%) = [(Ao–A1)/Ao] ×100

Table1: Quantitative phytochemical determination of Ethanolic root extract of A. indicum

S.No Total Phenolics 
mg/g

Total flavanoids  
mg/g

Total alkaloids 
mg/g

Ethanolic root extract 
of  A. indicum

10.04±0.19 38.06±0.28 32.12±0.38

All the values are expresses as mean ± SEM, n=3

Table 2: Effect of Ethanolic A. indicum root Extract against NO and hydroxyl radical

Tested  Material
Concentration    

( µg/ml) 

NO method Hydroxyl method

%Inhibition IC50 ug/ml) %Inhibition IC50 (ug/ml) 

A. indicum                     
Ethanolic root 

extract

50 50.71±0.001 

44.77

44.8±0.06 

57.27
100 62.22±0.005 62.76±0.16 

300 75.41± 0.004 80.52± 0.04 

500 83.74± 0.007 85.36±0.15 

Ascorbic acid 50 55.36 ±0.22 

33.11

69.47±0.32

1.69
100 60.32±0.27 82.55±0.26

300 70.85±0.13 83.46±0.12

500 80.32±0.12 87.65±0.16

Values are indicated in terms of Mean ± SEM; n=3 in each concentration;
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A1 denotes the sample extract absorbance and Ao 
denotes the absorbance of the control reaction, which 
contains all reagents except the sample extract. Positive 
controls included ascorbic acid in the study.

Chicken egg Chorioallantoic Membrane (CAM) 
Assay16

The evaluation of antiangiogenic activity was done using 
this unique in ovo angiogenesis assay. At day ‘0’, fertil-
ised leghorn chicken eggs were obtained from a nearby 
hatchery and examined for damage. They were arranged 
in groups of six eggs each at random. The eggs were 
cleaned with 70% ethanol before being incubated at 
370°C with continuous humidity.

A tiny hole was bored on the third day, and 2-3 ml of 
albumin were removed. The specific window was later 
sealed using clear tape and retained once more for in-
cubation. Once more on the seventh day, a little square 
window in the shell was opened, and sterile gel foam 
was inserted into the membrane.

Sterile normal saline was used to impregnate the ve-
hicle control group, while the standard and test groups 
received their corresponding doses. The eggs were put 
back in the incubator, where they remained unaltered 
until day 14. On the fourteenth day of incubation, the 
eggs were taken out of the incubator, and the CAM tis-
sues beneath each sponge in the control and treated 

CAM samples were also taken out. Later, after being 
stained with hematoxylin and eosin and put in formalin, 
tissues were examined under a trinocular microscope.

Results from CAM preparations were examined for 
each treatment group based on the number of vessel 
branch points in the square region corresponding to the 
area of each sponge.

Eggs were divided into the following groups - 
• Group 1: Normal control (0.9% NaCl )
• Group 2: Positive control (Prednisone 5mg/ml) 
• Group 3: EEAI25μg/egg (EECO – Ethanolic extract of 

Abutilon indicum)
• Group 4: EEAI50μg/egg 
• Group 5: EEAI75μg/egg 
• Group 6: EEAI150μg/egg 

Results and Discussion

Preliminary and Quantitative Phytochemical screen-
ing :

The results implies that extract contains alkaloids, fla-
vonoids, saponins, carbohydrates, proteins and Amino 
acids which are the main phytochemical groups with bi-
ological activities.The results of QuantitativePhytochem-
ical screening was tabulated (Table 1).
The optimal use of the natural resources is made pos-

Table 3: Antiangiogenic activity of ethanolic extract of A. indicum root

Tested  Material
Egg 1 Egg 2 Egg 3 Average 

No. of 
Vessels

Egg 1 Egg 2 Egg 3 Average 
No. of 
VesselsNo. of Vessel in 

untreated CAM
No. of Vessel in 

treated CAM

Normal control (0.9% NaCl ) 8 10 7 8.33 9 10 7 8.67

Positive control (Prednisone 
5mg/ml) 12 9 10 10.33 3 4 3 3.33

EEAI 25μg/egg  11 9 8 9.33 9 7 6 7.33

EEAI 50μg/egg  10 10 12 10.67 7 5 5 5.67

EEAI 75 μg/egg 8 7 9 8.00 5 4 4 4.33

EEAI 150 μg/egg 8 9 9 8.67 4 3 4 3.67
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sible by phytochemical studies, which are particularly 
helpful in identifying therapeutically beneficial new 
sources of chemicals. The results indicate that the ex-
tract contains alkaloids, flavonoids, saponins, carbohy-
drates, proteins, and amino acids, which are the primary 
phytochemical groups with biological activity. Table 1 
contains a summary of the quantitative phytochemical 
analyses’ findings.

Using several antioxidant techniques, the results of 
antioxidant activity were expressed in terms of IC50 
values. For Abutilon indicum, the computed IC50 values 
using the Nitric oxide and Hydroxyl radicals technique 
are 44.77 g/ml and 57.27 g/ml, while for ascorbic acid, 
they are 33.11 g/ml and 1.69 g/ml. Table 2 presents the 
outcomes. Based on the findings, it may be hypothesised 
that Abutilon indicum root extract reacts with the hydro-
gen donor in the antioxidant principles to convert radi-
cals into the matching hydrazine. The Abutilon indicum’s 
capacity to scavenge free radicals is concentration-de-
pendent. Better protective activity is reflected by a lower 
IC 50 value.

The compounds found in these plants may be respon-
sible for the angiogenic activities of Abutilon indicum 
root extract.Angiogenesis is the formation of new blood 
vessels from the vascular bed already present and is a 
characteristic of cancer. They are prospective targets 
for therapy in all types of cancer due to a variety of var-
iables, including genetic instability and the contrast be-
tween tumour blood arteries and normal vessels. Cancer 

appears to be fueled by persistently increased angiogen-
esis, as is the case in many other clinical disorders, such 
as diabetic retinopathy, inflammation, hemangiomas, ar-
thritis, psoriasis, and atherosclerosis.17,18 In the healthy 
human body, angiogenesis is a tightly regulated process 
that is governed by a number of endogenous angiogenic 
and angiostaticfactors19.

The work is motivated by the need for more effective 
natural antiangiogenic medicines to replace pharmaceu-
tical therapies. Realizing that the purpose of this work 
was to assess the antiangiogenic potential of Abutilon 
indicum root extract utilising a CAM model.

The new pharmacological actions of Abutilon indicum 
root have been verified by the demonstrated suppres-
sion of angiogenesis in the chick CAM model. At all con-
centrations of treatment examined, Abutilon indicum 
root extract exhibited considerable antiangiogenic ac-
tivity (Table 4); these extracts of Abutilon indicum root 
lessen CAM neovascularization as well as deformation of 
existing vasculature.

According to Folkman et al, the aim is to stop the cre-
ation of new blood vessels in order to stop the tumour 
from receiving oxygen and nutrients, which would oth-
erwise cause it to expand and spread to other parts of 
the body20-22. This might be as a result of the phytochem-
icals found in these plants inducing apoptosis23.

The findings of this study indicate that A. indicum root 
extract demonstrate robust antiangiogenic activity in 
a concentration-dependent manner and may have the 

Table 4: Anti-angiogenic effect of of ethanolic extract of A. indicum root

Tested  Material
Egg 1 Egg 2 Egg 3

Average Percentage of 
vessels inhibition (%)

Percentage of vessels inhibition (%)

Normal control (0 .9% NaCl ) -12.5 0 0 4.17±4.17

Positive control (Prednisone 5mg/ml) 75 55.55 70 66.85±5.83

EEAI 25μg/egg 18.18 22.22 25 21.8±1.98

EEAI 50μg/egg 30 50 58.33 46.11±8.41

EEAI 75 μg/egg 42.8 28.5 55.55 42.28333±7.82
EEAI 150 μg/egg 50 66.66 55.55 57.40333±4.90

Values are expressed as mean ± SEM, (n=3)
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potential to be an effective tumour inhibitor. This activ-
ity may be caused by the presence of active ingredients 
such flavonoids. As a result, A. indicum is a powerful an-
tiangiogenic substance. Nevertheless, more research is 
required.

Conclusion
As evidenced by their percentage inhibition, the plant 
extract has demonstrated effective free radical scaveng-
ing action. The plant employed in this study might serve 
as a source of fresh anticancer medications. 
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