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Ageratina, adenophora, (A. adenophora) is a conventional prescription plant utilized for various purposes in
around the world. However, its biological impacts and their potential components have not been adequately
examined. The present investigation assessed the anticancerous properties of A. adenophora leaf extract. The
methanolic extract inspired the most pronounced cytotoxic effect in lung cancer cells (A549), as appraised by
MTT assay performed 24 h after treatment, demonstrating an ICsp estimation of 50.08 + 0.14 of low concen-

tration in 40 pg/mL. The anti-proliferative movement watched following A. adenophora treatment was related to
morphological (Giemsa staining) and nuclear (Propidium Iodide staining) changes of apoptosis. The outcomes
propose that A. adenophora could present as a potential wellspring of alternative medication drugs for treating
cancer. Further research is required to find out the effective mechanisms responsible for anticancer properties.

1. Introduction

Cancer is a horrible illness, establishing an abnormal growth and
multiplication of malignant cells in the body (Pragya and Khan, 2016).
Malignant growth is a noteworthy general medical issue and its leading
causes of death around in the world (Randhawa and Alghamdi, 2011; Lu
et al., 2009). The clinical trial of malignant growth was analyzed by
different medicines like radiation, chemotherapy and surgery (Kishi
et al., 2011; Wesselborg et al., 2011). Be that as it may, chemothera-
peutic medications are profoundly dangerous and have severe side ef-
fects (Tavaresa et al., 2010). Accordingly, the few phytochemicals are
available in the herbal products and plants may can possibly go about as
preventive or restorative agents against different human tumors (Gupta
et al., 2004; Bharath et al., 2017). Currently the researchers have mainly
focused on the medicinal plant therapies in day by day and also phar-
maceutical industries targeted natural products from plant derived
compounds with anticancer drugs.

Ageratina adenophora is a plant from the Asteraceae family, which
contain a rich measure of flavonoids. Antioxidant and antimicrobial
properties have been accounted for in already (Harish Kumar et al.,
2014). It is accounted for to have different therapeutic properties and
discover the conventional medications (Kurade et al., 2010).
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A. adenophora leaf used to treat the different diseases, for example,
wounds, a sleeping disorder, jaundice and ulcers (Subba and Kandel,
2012). Until this point, there have been no effective mediation produced
for anticancer drugs. The present study investigated to find out the
anticancer activities of A. adenophora leaf extract against lung cancer
(A549) cell line.

2. Results and discussion
2.1. Cytotoxicity assay

The cytotoxic effect of A. adenophora extract against A549 cells with
increasing concentrations of (20-100pug/mL) for 24h, which was
confirmed by MTT assay. The outcomes demonstrated that methanolic
extract of A. adenophora significantly induce cytotoxicity in a dose
dependent manner. A. adenophora displayed the strong antiproliferative
activity with ICsp values of 60.13+0.11, 50.08+0.14, and
43.28 +0.27 with the concentrations of 20, 40 and 60 pg/mL against
A549 cells respectively was appeared in Fig. 1. The cell viability was
gradually decreased, when treated with low concentration of 40 pg/mL.
Accordingly, these ICsy focuses (20, 40 and 60pug/mL) of the
A. adenophora were utilized for future analyses. MTT examines being the
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Fig. 1. Cytotoxic (MTTassay) effect of A. adenophora leaf extract on A549 cells

for 24 h. Data are represented in the mean =+ standard error.

Fig. 2. Phase — contrast microscopy image of AS549cells treated with
A. adenophora leaf extract for 24 h. (a) Control, (b) 20 pg/mL, (c) 40 pg/ml (d)
60 pg/ml.

most sensitive in identifying cytotoxic effect, in view of mitochondrial
respiratory action, would offer early signs of harmfulness following
exposure to a mitochondrial toxicant (Fatma et al., 2012).

2.2. Morphological observation

The apoptotic effect of the A. adenophora extract on A549 cells was
pictured under an optical-inverted light microscopy. The cells were
treated with ICsy concentrations which were chosen based on the MTT
assay and incubated for 24h. A549 cells are polygonal or
unpredictable in shape and grown in a tightly connected manner. Un-
treated A549 cells demonstrated that the cells maintained their unique
morphology, structure containing a few nucleoli and showed ordinary,
healthy round shape and a predictable size, with smooth cell membrane
as appeared in Fig. 2. On the other hand, extract-treated A549 cells
showed cell shrinkage, chromatin condensation, nuclear fragmentation
and cells in round shape, it confirms the depletion of apoptosis. It was
clearly differentiated with cellular morphological characteristics, which
was typically indicating of programmed cell death occurred in cancer
cells (Du et al., 2012).

2.3. Giemsa staining

In the present study, apoptosis was also assayed cytologically using
the Giemsa staining. Morphological changes in cell nuclei were
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Fig. 3. Morphological changes of A. adenophora leaf extract on A549 cells
stained with Giemsa staining. (a) Morphology of A549 cells without treatment
(control), (b) 20 pg/mL, (c) 40 pg/ml (d) 60 pg/ml.

Fig. 4. Nuclear changes of A. adenophora leaf extract on A549 cells stained with

Propidium Iodide staining. Untreated cells, (b) 20 pg/mL, (c) 40 pg/ml (d)
60 pg/ml.

determined by fluorescence microscopy. Giemsa staining was used to
evaluate the apoptosis of cell death in A549 cells, A. adenophora extract-
treated with ICso concentrations of 20, 40 and 60 pg/mL for 24 h. There
was no morphological change found in the untreated control cells. At the
same time cells were seen with progressively morphological changes
such as cytoplasmic condensation, cell shrinkage, membrane blebbing as
shown in Fig. 3. Helmy and Azim (2012) demonstrated that Cisplatin in
various concentrations induced apoptosis in cultured Hep2 cells using
Giemsa staining.

2.4. Propidium iodide staining

The apoptotic cells were detected using fluorescent microscope. The
cells were treated with ICsy concentration (20, 40 and 60 pg/mL) of
A. adenophora extract. The results are shown in Fig. 4. The apoptosis was
noticed with the nuclear changes in the cell shape, chromatin conden-
sation and nuclear fragmentation these nuclear changes are due to the
activation of caspase cascades and cell death or apoptosis. When the
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methanolic extract of A. adenophora was administrated to A549 cells, a
steep increase in the number of apoptotic cells was observed. The ability
of the A. adenophora to induce apoptosis was determined by propidium
iodide staining (Paul et al., 2011).

3. Conclusion

In conclusion, the present study demonstrated that A. adenophora
exhibits strong anticancer effects on lung cancer (A549) cell prolifera-
tion, and Giemsa and PI staining revealed the morphological and nuclear
changes of A. adenophora extract induced cell apoptosis with chromatin
condensation and membrane blebbing in A549 cells. This plant has more
effective anticancer properties against lung cancer cells.
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