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Abstract 

  Background: Amaranthus roxiburghianus linn plant has been shown to be useful in the 

treatment breast cancer and to possess other activities. Cell lines appear to be an important 

component for molecular diagnosis in breast cancer because they can be used in many aspects 

of laboratory research, particularly as in vitro models in cancer research 

Aim of the study: the purpose of this investigation was to see if ethanolic extract had any 

anticancer properties. The invitro anticancer activity of Amaranthus roxburghianus aerial part 

of ethanolic extract by using breast cancer cell line MCF-7 and FITC Annexin V staining to 

estimate MTT assay and apoptosis. 

Materials: The anticancer activity effects were evaluated by MTT assay and apoptosis using 

MCF-7 cell line and FITC annexin –v staining. The plant material used for extraction is 

properly authenticated and identified. the aerial part of Amaranthus roxburghianus was 

collected washed dried in shade pulverized in a grinder mixer to obtain a coarse powder and 

then passed through 40 mesh seize. The powdered drug was subjected to solvent extraction by 

Soxhlet apparatus. 

Results: The preliminary phytochemical screening of the ethanolic extract of aerial part of 

Amaranthus roxburghianus revealed the presence of steroids, phenols, tannins and 

carbohydrates. The MTT assay results suggest that the given test compounds, Sample 

showing significant cytotoxicity against the Human breast adenocarcinoma (MCF-7) cell 

lines with the IC50 (50% cell viability) concentrations at the 105.64ug/ml and 120.79ug/ml 

respectively. The apoptosis result suggested us that the test compounds, induces the 

significant apoptosis in human breast cancer cells. The test compounds may have therapeutic 

activity.  

Key words: Amaranthus roxburghianus linn, MCF-7 cell line, FITC Annexin v and Soxhlet 

apparatus. 

Introduction   

 Breast cancer is the most frequent cancer in women around the world, and it Is also one of 

the deadliest. Surgery, followed by chemotherapy or radiotherapy, is the current standard 

Breast cancer, it has become clear in recent years, is not a single disease, but rather a 

collection of molecularly distinct tumor’s arising from the epithelial cells of the breast
1
.  Cell 

lines appear to be an important component for molecular diagnosis in breast cancer because 

they can be used in many aspects of laboratory research, particularly as in vitro models in 

cancer research
2
. MCF-7 cells are an important candidate in the case of breast cancer because 

they are widely used in research for Oestrogen Receptor (ER)-positive breast cancer cell 

experiments.  

Plan of work: Identification and authentication of plant, drying and powdering, extraction, 

phytochemical screening, characterization of TLC, invitro MTT assay and apoptosis. 
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Figure 1. Amaranthus roxburghianus 

Plant profile: Amaranthus roxburghianus is one of the traditionally well-known plants with 

outstanding therapeutic properties, and is used mostly in treating different diseases in India
3
. 

Amaranthus roxburghianus is commonly called as prince’s feather (English) chikoora 

(Telegu). It is also distributed in occasional weed of waste lands and cultivated lands. 

Common name: Amaranthus. polygonoide, Amaranthus. polygamus, Amaranthus. 

gracizanus, prince’s feathers cock’ comb. 

Description: Amaranth is a herbaceous plant or shrub that is either annual or perennial across 

the genus
3
. Flowers vary interspecifically from the presence of 3 or 5 tepals and stamens, 

whereas a 7-porate pollen grain structure remains consistent across the family. Species across 

the genus contain concentric rings of vascular bundles, and fix carbon efficiently with a C4 

photosynthetic pathway
4
. Leaves are approximately 6.5–15 centimeters (2+

1
⁄2–6 inches) and 

of oval or elliptical shape that are either opposite or alternate across species, although most 

leaves are whole and simple with entire margins 

Identification and authentication of plant material: The plant was identified and 

authenticated by Dr. K. Madhava Chetty, Department of Botany, Sree Venkateshwara 

University, Tirupati, Chittoor dist. 

Ethanolic extraction of Amaranthus roxbhurghianus leaves: The commonly employed 

technique for the separation of the active constituents from the crude drug is called extraction 

which involves the use of different solvents
5
. Many of the complex substances metabolized 

by the plants have therapeutic importance. But these are always found in association with 

other substances. Therefore, in order to study the active constituents alone it has to be 

separated from other unwanted substances produced. 

Preparation of extract: The aerial part of plant was collected, washed, dried n shade and 

pulverized in a grinder-mixer to obtain a coarse powder and then passed through mesh sieve
6
. 

The powder drug subjected to solvent extraction by Soxhlet apparatus.  
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Figure 2. Soxhlet apparatus 

Procedure 

  About 40g of powdered drug was extracted successively with ethanol using Soxhlet 

apparatus
7
. The extraction was carried out for 72 hours until the extract becomes colorless. 

Then the solvent was completely removed by evaporating in rotatory flask evaporator
8
. The 

dried extract thus obtained was kept in desiccator and was used for further experiment.  

Percentage yield: percentage yield of ethanolic extract of aerial part of Amaranthus 

roxburghianus was calculated in % w/w. W1 is termed weight of extract and W2 is weight of 

powder
9
. 

Thin Layer Chromatography 

Table 1. Preparation of Mobile Phase 

S.No Compounds Mobile Phase 

1. Flavonoids Ethyl acetate: Acetic acid: formic acid: water (8:2,7:3,6:4) 

2. Phenols Chloroform: ethyl acetate: formic acid (5:4:1) 

3. Steroids N-heptane: diethyl ether: acetic acid (8.5 :1, 5:0.1) 

 

 

                                                                                                                               

               

 

Figure 3. Flavonoids                     Figure 4. Phenols                          Figure 5. Steroids   
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Rf values: the TLC of Rf value can be calculated by the following formula 

             Rf value   =   Distance travelled by solute  

                                   Distance travelled by solvent      

Rf value of Flavonoids= 0.8, Rf value of Phenols=0.5, Rf  value of Steroids=0.98 

Materials and Methods 

Preliminary phytochemical screening: The ethanolic extract of aerial part of Amaranthus 

roxburghianus was subjected to phytochemical screening for detection of various 

phytochemical constituents such as alkaloids, phytosterols, phenolics, terpenoids, tannins, and 

flavonoids
10

. 

MTT Assay 

    MTT assay is a colorimetric assay used for the determination of cell proliferation and 

cytotoxicity, based on reduction of the yellow-colored water-soluble tetrazolium dye MTT to 

formazan crystals
11

. Mitochondrial lactate dehydrogenase produced by live cells reduces 

MTT to insoluble formazan crystals, which upon dissolution into an appropriate solvent 

exhibits purple color, the intensity of which is proportional to the number of viable cells and 

can be measured spectrophotometric ally at 570nm
12

. 

Steps to be followed 

1. completely dissolve the MTT formazan crystals especially in dense cultures
13

. Read 

the absorb Seed 200μl cell suspension in a 96-well plate at required cell density 

(20,000 cells per well), without the test agent. Allow the cells to grow for about 24 

hours.  

2. Add appropriate concentrations of the test agent (Mentioned in the results - Excel 

sheet). Incubate the plate for 24 hrs at 37°C in a 5% CO2 atmosphere.  

3. After the incubation period, takeout the plates from incubator, and remove spent 

media and add MTT reagent to a final concentration of 0.5mg/mL of total volume. 

4. Wrap the plate with aluminium foil to avoid exposure to light. Return the plates to the 

incubator and incubate for 3 hours. (Note: Incubation time varies for different cell 

lines within one experiment, incubation time should be kept constant while making 

comparisons.) Remove the MTT reagent and then add 100μl of solubilisation solution 

(DMSO).  

5. Gentle stirring in a gyratory shaker will enhance dissolution. Occasionally, pipetting 

up and down may be required to see once on a spectrophotometer or an ELISA reader 

at 570nm and 630nm used as reference wavelength. 

6. The IC50 value was determined by using linear regression equation i.e., Y =Mx+C.         

Here, Y = 50, M and C values were derived from the viability graph. 

7. % Cell viability is calculated using below formula: 

% cell viability = [Mean abs of treated cells/Mean abs of Untreated cells] x 100.  
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Apoptosis 

Principle of the study 

 FITC Annexin V is used to quantitatively determine the percentage of cells within a 

population that are actively undergoing apoptosis
13

. It relies on the property of cells to lose 

membrane asymmetry in the early phases of apoptosis
14

. In apoptotic cells, the membrane 

phospholipid phosphatidylserine (PS) is translocated from the inner leaflet of the plasma 

membrane to the outer leaflet, thereby exposing PS to the external environment. Annexin V is 

a calcium dependent phospholipid-binding protein that has a high affinity for PS, and is 

useful for identifying apoptotic cells with exposed PS
7
. Propidium Iodide (PI) is a standard 

flow cytometric viability probe and is used to distinguish viable from nonviable cells. Viable 

cells with intact membranes exclude PI, whereas the membranes of dead and damaged cells 

are permeable to P35
-
38I. Cells that stain positive for FITC Annexin V and negative for PI 

are undergoing apoptosis. Cells that stain positive for both FITC Annexin V and PI are either 

in the end stage of apoptosis, are undergoing necrosis, or are already dead
15

. Cells that stain 

negative for both FITC Annexin V and PI are alive and not undergoing measurable apoptosis. 

Steps followed 

1. In a CO2 iCulture cells in a 6-well plate at a density of 0.5 x 10
6
 cells/2 ml and 

incubate incubator overnight at 37°C for 24 hours.  

2. Aspirate the spent medium and treat the cells with required concentration (IC50) of 

experimental compounds and controls, in 2ml of culture medium and incubate the 

cells for 24 hours. 

3. Add 2ml culture medium and harvest the cells directly into 12 x 75 mm polystyrene 

tubes. Centrifuge the tubes for five minutes at 300 x g at 25°C. Carefully decant the 

supernatant 

4. Add 5μl of FITC Annexin V. 

5. Gently vortex the cells and incubate for 15min at RT (25°C) in the dark. 

6. Add 5μl of PI and 400μl of 1X Binding buffer to each tube and vortex gently.  

7. Analyse by flow cytometry immediately after addition of PI. 

Results  

Percentage yield = W1/W2 ×100  

W1 = Weight of the extract residue obtain after solvent removal. 

W2 = Weight of peel or pulp taken.  

     % yield = (0.07÷0.49) ×100 

                  = 14.28 %W1/W2.  
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Figure 6. Overlaid IC50 values 

Table 2. MTT Assay 

S. No Sample Code Test Parameter-MTT Ic50 (Ug/Ml) 

1. Amaranthus roxburghianus 120.79 
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Assessment of apoptosis 

Concentrations used for the study 

  In this study, 2 compounds with IC50 concentrations along with 2 controls are used to study 

the Annexin V/PI expression study on the 1 cell line namely, MCF-7. The used 

concentrations of the compound to treat the cells as follows: 

Table 3. concetrations used 

S. No Test compounds Cell line Concentration treated to cells 

1. Untreated MCF-7 Untreated  

2. Std control MCF-7 10ug/ml 

3. Sample MCF-7 105.64ug/ml 

 

Annexin V/PI expression Study of the Sample against the MCF-7 cell line 

 

                         

 

                          A                                                        B                                                      C 

Figure 8. Quadrangular plots representing the Annexin V/PI expression 
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        MCF-7 cells upon culturing in the presence and absence of test compounds, S2(sample) 

along with std control. Analysis was done by using BD FACScalibur, Cell Quest Pro 

Software (Version: 6.0). Here, Annexin V- FITC - Primary Marker, PI- Propidium Iodide 

(Secondary fluorescence Marker). Here, A-Untreated/Cell control, B-Std control 

(Doxorubicin with 10ug/ml)  and C-Sample with 120.79ug/ml respectively. 

Table 5. % of cells of undergone Apoptosis and Necrosis in Untreated, Std and test 

compounds with IC50 concentrations treated MCF-7 cells. 

Quadrant %necrotic cells % late apoptotic 

cells 

% viable cells % early 

apoptotic 

cells 

Label  UL – Upper left : 

% of Necrotic 

Cells 

UR - Upper right:  

% Late Apoptotic 

Cells 

LL- Lower left: 

 % Viable Cells 

LR  -  Lower 

right:  

% of Early 

apoptotic cells 

Untreated       0.16           0     99.83        0.01 

Std 

control 

     4.01        57.95      21.1      16.94 

Sample      5.65        47.77       32.87       13.71 

s  

 

Figure 9. Bar graph showing the % of live, apoptotic and necrotic cells 

 

The observations suggested us that the test compounds,  induces the significant apoptosis in 

human breast cancer cells. The test compounds may have therapeutic actvity. 
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Results and Discussion 

• The MTT assay results suggest that the given test compounds, S1 and S2 showing 

significant cytotoxicity against the Human breast adenocarcinoma (MCF7) cell lines 

with the IC50 (50% cell viability) concentrations at  the 105.64ug/ml and 120.79ug/ml 

respectively. 

•  Doxorubicin with 10ug/ml concentration is used as a std control for the study. 

Between S1 and S2 extracts, S1 is showing better anticancer activity on MCF7 cells 

due to its low IC50 value.  

• The observations suggested us that the test compounds, S1 and S2 induces the 

significant apoptosis in human breast cancer cells.  

• The test compounds, S1 and S2 may have therapeutic potential against human breast 

cancer and further  studies have to be done to confirm the mechanism of anti-cancer 

action on Human breast cancer cells. 
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