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Oral cancer is the sixth most common cancer worldwide (Dhanuthai, et al., 2018).  
More than 90% of all oral cancers are squamous cell carcinoma (SCC) (Nayanar, 
2019). The use of tobacco and betel quid, heavy drinking of alcoholic beverages and 
a diet low in fresh fruits and vegetables are well known risk factors for oral squamous 
cell carcinoma (Feller and Lemmer, 2012). 

Naturally occurring agents are known to have several drug extracts that have 
anticancer effect (Gordaliza , 2007), (Merlin, Parthasarathy and Santhoshkumar, 2010),  
(Safe and  Kasiappan, 2016). Many studies showed the effectiveness of Withaferin 
–A as an anticancer therapy for different types of cancers (McKenna, et al., 2015), 
pancreatic cancer (Cai, et al., 2014).

Oral cancer is considered to be within the top 10 cancers in the world (Rivera, 
2015). Among oral cancers, squamous cell carcinoma represents about (90-95%) of  
oral cancers. Some conditions are related to the occurance of OSCC like Plummer-
Vinson syndrome, Xeroderma pigmentosa, Fanconi anemia, dyskeratosis congenita, 
discoid lupus erythematosus, oral submucous fibrosis, leukoplakia and lichen planus 
( Villa and Sonis, 2018). Most commonly affected sites are the ventral surface of the 
tongue and floor of the mouth, and this may be due to the thin non-keratinized 
epithelium lining these sites and the ease of diffusion  of different carcinogens 
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through this thin lining (Britta, et al., 2018). 
OSCC may take various clinical forms, it may 
be look-like leukoplakia, erythroplakia or 
erythroleukoplakia. It may also be an exophytic 
mass which ulcerate subsequently or take the 
shape of an ulcer from the beginning (Bagan, 
et al., 2010).

There are different modalities  for the 
treatment of  OSCC, including excision/
resection, radio-therapy, systemic cytotoxic 
chemotherapy and blocking of epithelial 
growth factor receptor (EGF-R), or a 
combination of these, and using them either 
concurrently or in an orderly sequence. 
Surgery is the first line treatment of small and 
accessible OSCCs, but advanced-stage  OSCC 
is  treated by a combined treatment program 
of surgery, chemotherapy and radiotherapy 
(Shah and Gil, 2009), (Braakhuis, et al., 2010),  
(Rapidis, et al., 2009), (Mazeron, et al., 2009) 
and (Ribeiro, et al., 2016).

Chemotherapeutics were reported to be 
linked with wide variety of side effects, such as,   
fatigue, nausea, vomiting, malaise, diarrhea, 
mucositis, pain, rashes, infections, headaches 
and several other problems. (Loprinzi, et 
al.,2007), (Brewer, et al., 2016). 

Plants are natural  factories for synthesizing 
structurally different chemical compounds, 

alkaloids, etc. Many of these secondary 
metabolites are biologically active,  interacting 
directly or indirectly with different cellular 
components, especially proteins and lipids, 
reversing the altered functions of cancer cells 
(Surh, 2003).

One of these phytochemicals is the winter 
cherry extract Withaferin-A (W-A). It is derived 
from the medicinal plant Withania Somnifera  
(L.) Dunal (Family Solanaceae). This herbal 
plant also known as Ashwaganda, Indian 
winter cherry or Indian ginseng (Vyas and 
Singh, 2014).

 Beside its anti inflammatory and anti 
oxidant proparties, WA has been shown to 
suppress cell proliferation either in a variety of 
cancer cells in culture and in mouse xenograft 
tumor models (Vyas and Singh, 2014). W-A 

showed cytotoxic effect against a wide array of 
cancer cells.  (Mandal, et al., 2008). (Samadi, 
et al., 2010) reported the apoptotic effect of 
W-A in human head and neck squamous cell 
carcinoma (HNSCC) cells.

Cell death, particularly apoptosis, is probably 
one of the most widely-studied subjects among 
cell biologists. Understanding apoptosisis not 
important in the disease pathogenesis only but 
also it benefits in the detection of treatment 
of diseases.  Understanding of apoptosis and 
mechanisms of action of it will assist in the 
evolution of new treatment options of cancer 
as the  problem can arise in any one step along 
the way of apoptosis      (Su,.et al., 2015).

There are three pathways the activation of 
caspases has been accommplished. The two 
commonly known initiation pathways are the 
intrinsic (or mitochondrial) and extrinsic (or 
death receptor) pathways of apoptosis. Both 
pathways lead to finally a common pathway or 
the execution phase of apoptosis. A third less 
well-known initiation pathway is the intrinsic 
endoplasmic reticulum pathway.

Defects in apoptosis mechanisms have 
major  roles in tumor pathogenesis, allowing 
tumour  cells to survive over intended life-
spans, so providing protection for neoplastic 
cells from hypoxic conditions and oxidative 
stresses allowing the tumor mass to expand, 
giving time for cellular genetic alterations with 
subsequent deregulated cellular proliferation 
and interference with cellular differentiation, 
promotion of angiogenesis and the increase of 
tumor invasiveness during the progression of 
the tumor mass (Reed, et al., 1998).

Successful eradication of tumoureous  cells 
by nonsurgical means is  approached via 
induction of apoptosis. So, all the cancer drug 
designers try either to activate the inactivated 
apoptotic mechanism or rectify a defective 
one.

The present study aimed to: 

1- investigate the possible cytotoxic effect 
of winter cherry extract (Withaferin-A) on head 
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and neck  squamous cell carcinoma cell line. 

2- evaluate the possible  cytological changes 
of winter cherry extract (Withaferin-A) treated 
head and neck squamous cell carcinoma cell 
lines.

Human tongue squamous cell carcinoma 
cell line (SCC 25) having the morphology of 
epithelial cells, was supplied from the Cell 
Culture Department - VACSERA, EGYPT. 
Withaferin-A the cytotoxic drug used in this 
study, was purchased from Sigma Aldrich- 
USA. In-vitro viability assay kit (Sigma Aldrich- 
USA), MTT (3, 4, 5-dimethylthiazol-2, 
5-diphenyltetrazolium bromide) 15 mg/vial in 
serum and MTT solubilization solution 10% 
Triton X-100 plus 0.1 N HCL in anhydrous 
isopropanol, 125 ml was used for viability 
testing.

Cell culture was performed in The Cell 
Culture Unit - VACSERA, Egypt, then checked 
under inverted light microscope. Cells were 
placed (cells density 1.2 – 1.8 × 10,000 cells/
well) in a volume of 100 µl complete growth 
medium + 100 ul of  Withaferin-A per well 
in a 96-well plates (figure: 6) for 24 hours to 
perform MTT assay. Cells were treated with 
serial doses (0.39, 1.56, 6.25, 25 and 100 
uM) of Withaferin-A to be tested. Non-treated 
control wells were ethanol treated. Plates were 
incubated for 24 and 48 hours at 37ºC. . After 
the incubation period, cultures were removed 
from the incubator and the resulting purple 
formazan crystals were dissolved by adding 
an amount of MTT solubilization solution [M-
8910] equal to the original culture medium 
volume. Absorbance was measured using 
ROBONIK P2000 Elisa Reader at a wavelength 
of 450 nm. The percentage of viable cells was 
calculated according to the following equation 
(Boo et al., 2018)

The data recorded from the MTT assay 
are used to calculate the IC50 of WA at both 
duration. For further investigations certain 

doses were choosed at both durations, guided 
by previous studies  and determined according 
to the IC50 values. 

 was 

Photomicrography Cytological Examination 
and Nuclear Morphometric Analysis was 

The photo-
micrographed fields were analysed using Image 
J, 1.41a, (NIH, USA) image analysis software 
for Nuclear Morphometric Analysis. 

MTT assay was performed to determine the 
cytotoxic effect of serial doses of W-A for 24 
and 48 hrs and to calculate the IC50. Data 
recorded revealed that the cytotoxicity of W-A 
to SCC 25 cell line was relatively proportional 
to different doses of W-A at both durations.
There was progressive decrease in the mean 
viability percentage in W-A treated SCC 25 
cells with increasing the doses of the drug for 
both durations.

Cytological examination was performed 
after incubation of SCC 25 cells with the 
different doses of W-A at different durations ( 
24 hrs, 48 hrs). The cytological examination of 
the different groups revealed that the amount 
and severity  of apoptosis was affected by 
the dose of the W-A as well as the duration 
of exposure to the drug. Increasing the dose 
and duration of treatment was found to be 
associated with increase in the amount of cells 
showing criteria of apoptosis as well as the 
severity of apoptotic signs compared to control 
cells at both durations. 
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The data recorded revealed that after 24 hrs of treatment of SCC 25 cells with different doses 
of W-A, there was progressive decrease in the mean values of NAF when compared to that of 
control cells with the lowest value 2545.58 in W3T1 group and the highest value 4080.56 in 
W1T1 (Table:1) and (Figure: 1).

 The mean values and standard deviation of NAF of SCC25 cells treated with different 
doses of  W-A at 24 hrs

P 
valueCT W1T1 W2T1 W3T1

Mean SD Mean SD Mean SD Mean SD

N
A

F

10600.58 5834.25 4080.56 1504.02 3966.52 2064.54 2545.58 1393.85 < 
0.001

 A bar chart representing the mean values of NAF of SCC25 cells treated with 

Kruskal-Wallis test revealed that there was statistically high significant difference for the NAF in 
different groups of W-A treated SCC25 cells at 24 hours (p value = 0.001) (Table:1).

Increasing the duration to 48hrs treating the groups of SCC 25 cells named CT2, W1T2, W2T2 
and W3T2, revealed a progressive decrease in the mean values of NAF with increasing the dose 
of W-A as showen in  (Table: 2) that display the values of NAF and their standard deviation.

 The lowest value of NAF mean was observed in W3T2 group 1437.84, and the highest value 
was 2741.08 at W1T2 group. (Table: 2) ,  (Figure: 2).

 The mean values of  NAF and standard deviation of different groups of W-A treated 
SCC25 cells at 48 hours post treatment.

6179.13 3703.70 2741.08 870.76 2290.39 1013.02 1437.84 619.66 < 0.001
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 A bar chart representing the mean values of NAF of SCC 25 cells treated with 

Kruskal-Wallis test revealed that there was high statistically significant difference between the 
mean NAF values  in different groups of W-A treated SCC25 cells at 48 hours (p value < 0.001  
). (Table: 2).

HNSCCs have a yearly incidence of 600,000 cases worldwide, with 40-50% mortality (Ferlay 
et al., 2015). Oral cancer is estimated to be the sixth most common cancer worldwide, and 
more than 90% of oral cancers are OSCCs. (Elnaggar et al., 2017). Chemotherapeutic drugs 
are associated with a wide spectrum of hematologic toxicities that include anemia, leukopenia, 
neutropenia and thrombocytopenia (Buglione et al., 2016).

Withania Somnifera , commonly known as Ashwagandha belong to family Solanaceae, it is 
one of the greatly important ancient medicinal plant in Ayurvedic medicine (Kumar et al., 2013). 
Withaferin-A (W-A) is one of its most important bioactive compounds. The  Anticancer activity of 
W-A has been reported against wide range of different cancers such as, prostate (Srinivasan et al., 
2007); leukemia (Oh et al., 2008) and (Mandal et al., 2008).

 The present study aimed to investigate the possible cytotoxic effect of      W-A on one of SCC 
cell lines (SCC 25), evaluate the cytological and nuclear morphometric changes that might occur 
in W-A treated cells in comparison to untreated control cells.

Increasing the dose of W-A is highly toxic to the viable cultured cells, an observation in 
accordance with that reported in the study of (Kim et al.,2017) on human gastric carcinoma cell 
line. W-A dose needed to kill half number of the cells after 48hrs (IC50; 9.93 uM) was much 
more lower than that needed to kill the same amount of cells after 24hrs (IC50; 42.22 uM) which 
confirm the effect of the duration of the treatment on the used doses of the drug and allowing 
the use of lower doses with lower side effects- if present- by increasing the treatment duration.

W-A treated SCC 25 cells were evaluated cytologically to compare between cancer cells 
before and after W-A administration to predict the effect of the drug on induction of apoptosis. 
Cytological examination of W-A treated SCC 25 cells stained with hematoxylin and eosin at the 
power of 1000x original magnification (oil immersion) revealed the presence of morphological 
criteria of apoptosis in W-A treated cells which were nearly absent in control cells.

In this study, the progressive decrease in the mean values of nuclear circularity and nuclear 
surface area from control group to W-A treated groups in both durations, resulting in dramatic 
statistically significant reduction of NAF from  10600.58 in control cells to 2545.58 in SCC 25 
cells treated with 1.5 IC50 of W-A at 24 hrs, and from 6179.13 to 1437.84 after 48 hrs. 
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W-A has a cytotoxic effect on squamous 
cell carcinoma cell line in a dose and time 
dependent manner.

The estimated optimum W-A dose that 
induced maximum apoptotic changes on 
squamous cell carcinoma cell line in this study 
is (1.5 IC50) after 48h of treatment.

As the duration of treatment increased, the 
doses required to induce maximum apoptotic 
changes and minimum necrotic changes 
decreased. 

Further studies are recommended using 
other concentrations of W-A at different 
durations.

Further studies to determine the effect 
of W-A on other types of cancer cell lines as 
well as normal cell lines (non-cancerous)  are 
needed.
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