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ORIGINAL ARTICLE

Cytotoxic Effect of Kigelia Africana Plant Extracts on Liver Cancer Cells
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ABSTRACT

Background: Various medicinal plants have much efficacious value as treatment of many fatal conditions including cancer.
Kigelia africana has known therapeutic efficacy in different ailments and has been used as traditional medicine since ages.

Aim: To evaluate anticancer property of any drug or plant extract including HepG2 cell line.

Methodology: Anticancer activity of n-hexane and ethanolic extracts of Kigelia africana was checked. IC50 was evaluated via
MTT assay, crystal violet assay was performed to check the viability of cells and trypan blue assay to count dead cells.
Furthermore, muse analysis was performed using count and viability kit to count total living as well non-living cells.

Results: Cancer cells of HepG2 cell line showed reduced viability and proliferation with increased apoptosis when treated with

Kigelia extracts.

Conclusion: Many drugs have been proved as anticancer but with severe side effects. Thus, phytoextracts have been tested in
this study to evaluate their anti-cancer activity so minimize the side effect. Kigelia africana extracts were found to be effective

against liver cancer cells.
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INTRODUCTION

Native knowledge of herbal medicine is a big source of the modern
knowledge®. Historically, herbal drugs were used as poultices,
tinctures, teas and powders followed by inventions and lastly as
pure compounds. Medicinal plants have many medicinal activities
and are used in herbalism. From many generations, this
knowledge was transferred in families, cultures and tribes and is
back bone of traditional medicine, as more than 3 billion people
use traditional medicine daily in less developed countries?. Kigelia
africana (K. africana) (Lam), belongs to the Bignoniaceae, is
usually mentioned as sausage or Magnolia acuminate due to its
huge sausage or cucumber-like fruit. It is referred to as
“Nufutene” in local Asante-Twi in Ghana. K. africana grows
throughout tropical Africa and wet savannah® in watercourses,
open woodland, riverine fringes alluvial, shrubs, rain forests and
high rainfall savanna. Loamy clay soils and damp or peaty rocks
are also habitats from water level up to zoom altitude*.

Hepatocellular carcinoma (HCC) often occurs in liver
diseases at chronic stage. Its onset becomes worse due to late
diagnosis or poor treatment of underlying hepatic disease. That’s
why, HCC is one of the leading causes of death due to cancer all
over the world®. Less than 50% patients are cured by treatments
such as surgury and transplantation and nearly 20% receive
chemotherapy®. Other treatments include percutanous ethanol
injection, radiofrequency ablation and transcatheter arterial
chemoembolization”® but at last stage, systemic chemotherapy is
the only option as HCC is considered as chemotherapy-refractory
cancer®®, Molecular target therapy is also focused now as an
alternate option for treatment of HCC as this technique can
discriminate cancer cells from normal cells due to which, less
normal cells are harmed. In this way, animal and human liver cell
lines can be implicated for research purposes in order to
understand phenomena of hepatocytes without keeping humans at
risk directly?*2. Although, metabolic reactions of these hepatoma
cell lines are more limited than normal liver cells, but still they are
more beneficial in in-vitro studies, because they have stable
phenotype (independent on donor availability), high availability
rate, easy handling and unlimited mitotic activity. Out of all these
hepatoma cell lines, HepG2 is considered most suitable for
research purposes®®4,
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MATERIALS AND METHODS

HEPG2 cell lines sampling: HepG2 cell line was obtained from
animal cell and tissue culture laboratory of University of Lahore.
The cell lines were kept in liquid nitrogen cylinder and then
resuscitate from cryovials when there is need of culturing®®.
Culturing of hepg?2 cell line: Cells were thawed and cultured in
T75 flasks in Dulbecco’s Modified Eagle’s Medium (DMEM) (High
Glucose) (Caisson’s Lab, USA), supplemented with streptomycin
(Caisson’s Lab, USA) and penicillin (Caisson’s Lab, USA) also
10% fetal bovine serum (FBS) (Sigma, Aldrich, USA) in humidified
incubator at 5% CO, and 37°C temperature . Medium was
replaced after every 2-3 days. For treatment, DMEM was used
without FBS?®.

Cell viability analysis: Cell viability and cytotoxicity was
evaluated in liver cancer cells between control and treated groups
through MTT, crystal violet and trypan blue assays as mentioned in
study of Magbool T*°.

Muse analysis by Kigelia Africana plant extract treatment:
Muse analysis was done according to protocol mentioned in study
of Hadi et al'®.

RESULTS

MTT Assay of n-hexane and ethanolic extract of Kgelia
Africana: Liver cancer cell line HepG2 was treated with n-hexane
and ethanolic extracts of K. Africana at five different doses
0.1mg/ml, 0.2 mg/ml, 0.5 mg/ml, Img/ml and 2mg/ml for 72 hours.
It was observed that there was a significantly less cytotoxic activity
at the dose of 0.1mg/ml, and more cytotoxic activity at 2mg/ml of n-
hexane extract as shown in table 1A and figure 1A. IC50 value was
calculated at 1.47mg/ml as shown in figure 1B. There was a
significantly less cytotoxic activity at the dose of 0.1mg/ml, and
more cytotoxic activity at Img/ml of ethanolic extract as shown in
table 1B and figure 2A IC50 value was calculated at 0.153mg/ml
as shown in figure 2B.

Crystal violet assay of n-hexane and ethanolic extracts of
Kigelia Africana: IC50 doses of n-hexane and ethanolic extracts
of K. Africana were applied in crystal violet assay which is best
assay for cell viability, where IC50 dose, 1.47mg/ml of n-hexane
extract of K. Africana was applied for 72 hours. It showed
significantly decrease in cell viability as shown in table 2A and
figure 2A. In case of ethanolic extract, K. Africana decreased cell
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viability after IC50 dose, 0.153mg/ml treatment of extract after 72
hours as shown in table 2B and figure 2B.

Table 1A: Cell viability values of untreated and treated hepg?2 cells
Groups & Doses Values(+SEM)

Untreated 1.06+0.0234
Treated with n-hexane extract of K. africana 0.956+0.0143
(0.1mg/ml)

Treated with n-hexane extract of K. africana 0.846+ 0.0220
(0.2mg/ml)

Treated with n-hexane extract of K. africana 0.646+ 0.0472
(0.5mg/ml)

Treated with n-hexane extract of K. africana 0.573+ 0.0257
(Img/ml)

Treated with n-hexane extract of K. africana

(2mg/ml) 0.543+0.00792

Table 1B: Cell viability values of untreated and treated hepg?2 cells
Groups & Doses Values(+SEM)

Untreated 1.46+1.121
Treated with ethanolic extract of K. africana 0.781 +0.200
(0.1mg/ml)

Treated with ethanolic extract of K. africana

(0.2mg/ml) 0.751+ 0.0837
Treated with ethanolic extract of K. africana

(0.5mg/ml) 0.739 + 0.0809
Treated with ethanolic extract of K. africana 0.655 + 0.121
(Img/ml)

Treated with ethanolic extract of K. africana 0.767 + 0.0289
(2mg/ml)

Table 2A: Cell viability values of untreated and treated hepg?2 cells

Groups & Doses Values(+SEM)
Untreated 0.753+0.0289
Treated with n-hexane extract of K. africana 0.373+0.00959
(1.47mg/ml)

Table 2B: Cell viability values of untreated and treated hepg?2 cells

Groups & Doses Values(+SEM)
Untreated 0.753+0.0289

Treated with ethanolic extract of K. africana 0.327 +0.00229
(1.47mg/ml)

Trypan blue assay of n-hexane and ethanolic extracts of
kigelia Africana: IC50 doses of n-hexane and ethanolic extracts
of K. africana were applied in trypan blue assay which is best
assay to count dead cells, where IC50 dose, 1.47mg/ml of n-
hexane extract of K. africana was applied for 72 hours. It showed
increase in dead cell number as shown in figure 3A. In case of
ethanolic extract, K. africana increased dead cell number after
IC50 dose, 0.153mg/ml treatment of extract after 72 hours as
shown in figure 3B.

Figure 1A: MTT activity evaluation by n-hexane extract of K. africana (K-H)
was done by using five different concentrations, 0.1 mg/ml, 0.2 mg/ml, 0.5
mg/ml, 1 mg/ml and 2 mg/ml. Apoptosis of HepG2 cells after treating with K-
H assessed by MTT assay between untreated and treated HepG2 cells
where treated HepG2 cells or Treated with K-H at different amount of doses
which is showing different rate of apoptosis. Values taken were expressed
as mean + SEM.
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Muse analysis by kigelia africana treatment: The results of cell
count & viability are shown in figure 4 where cells were treated with
IC50 values of n-hexane and ethanolic extracts of K. africana

which showed less number of live cells in treated group as
compared with untreated. Ethanolic extract killed more cells as
compared to n-hexane and less live cells were observed. In case
of untreated group, 80.8% are viable cells and dead cells are
19.2%. In case of n-hexane extract of K. africana treated cells
39.2% are live cells and dead cells are 60.8% and in case of
ethanolic extract of K. africana 35% are live cells and 65% are
dead cells were observed.

Figure 1B: C50 value via MTT activity evaluation by n-hexane extract of K.
africana (K-H), which is 1.47mg/ml. IC50 was evaluated after treating with K-
H and assessed by MTT assay between untreated and treated HepG2 cells
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Figure 2A: MTT activity evaluation by ethanolic extract of K. africana (K-E)
was done by using five different concentrations, 0.1 mg/ml, 0.2 mg/ml, 0.5
mg/ml, 1 mg/ml and 2 mg/ml. Apoptosis of HepG2 cells after treating with K-
E assessed by MTT assay between untreated and treated HepG2 cells
where treated HepG2 cells were treated with K-E at different doses showing
apoptosis. Values taken were expressed as mean + SEM.
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Figure 2B: showing IC50 value of ethanolic extract of K. africana (K-E) via
MTT assay which is 0.1531 mg/ml. Apoptosis was checked after treating
with K-E assessed by MTT assay between untreated and treated HepG2
cells where treated HepG2 cells are treated with K-E at IC50 dose which is
showing apoptosis
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Figure 2A: Crystal violet activity evaluation by n-hexane extract of K.
africana (K-H) was done by using IC50 concentration, 1.47mg/ml. Apotosis
of HepG2 cells after treating with K-H assessed by CV assay between
untreated and treated HepG2 cells where treated HepG2 cells are treated
with K-H at different amount of doses which is showing different rate of
apoptosis. Values taken were expressed as mean + SEM
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Figure 2B: Crystal violet activity evaluation by ethanolic extract of
K. africana (K-E) was done by using IC50 concentration,
0.153mg/ml. Apoptosis of HepG2 cells after treating with K-E
assessed by CV assay between untreated and treated HepG2
cells where treated HepG2 cells are treated with K-E at IC50 dose
which is showing apoptosis. Values taken were expressed as
mean + SEM.
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Figure 3A: trypan blue assay evaluation by n-hexane extract of K. africana
(K-H) was done by using IC50 concentration, 1.47mg/ml. Death rate of
HepG2 cells after treating with K-H assessed by trypan blue assay between
untreated and treated HepG2 cells where treated HepG2 cells were treated
with K-H at IC50 dose which is showing more death rate as compared to
untreated group.
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Figure 3B: Trypan blue assay evaluation by ethanolic extract of K. africana
(K-E) was done by using IC50 concentration, 0.153mg/ml. Death rate of
HepG2 cells after treating with K-E assessed by trypan blue assay between
untreated and treated HepG2 cells where treated HepG2 cells were treated
with K-E at IC50 dose which is showing more death rate as compared to
untreated group.
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Figure 4: Cell viability where A is untreated showing 80.08% live cells and 19.02% are dead cells in case of, B treated with n-hexane extract
of K. africana showing 39.02% live cells and 60.08% dead cells and figure C treated with ethanolic extract of K. africana which is showing
35.0% live cells and 65.0% dead cells .there are more dead cells in figure B and C treated groups compared with untreated group A
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DISCUSSION

Cancer is a condition in which there is failure of apoptosis in
tumorous cells due to certain factors. Every cell in living body has
its own task which it performs according to microenvironment in
body. Similarly, cells grow and multiply in appropriate manner. If
due to some factors, cells get some injury, this situation is
compensated with production of new young cells. Cancerous
condition is initiated when there is uncontrolled proliferation of cells
after rapid multiplication. This is also major reason for every type of
cancer cell production. Growth of cancerous cell is also different as
compared to normal cells. Cancer cells divide continuously. They
contain unigue characteristics which normal cells do not contain
such as leaving of localized area and penetration into other
tissuest’ 8,

Sometimes, cancer is regarded as tumor, depends on
nature, which may be benign or malignant. Usually benign tumors
are slow in growth and sometimes show penetration. Hence, these
tumors are not considered as fatal and can easily be removed via
surgery. But in certain cases, benign tumor can be dangerous if
there is less space for its expansion, for example benign tumors
present in skull or colon can be much more risky®. Certain
microbes were found to be causative agents in some cancers such
as virus and bacteria. Examples include human T-lymphotropic
virus, Epstein-Barr virus, hepatitis B virus, hepatitis C virus, human
papilloma virus and Helicobacter pylori?®2t, Hypoxia and scarcity in
nutrition are the two additional key factors in cells which can
contribute to malignancy as mitochondrial ROS production
enhanced due to these factors?.

Over last decade, it has been confirmed that incidence of
hepatocellular carcinoma (HCC) is intensifying in various regions
of the world and is sixth most common malignancy. HCC is
regarded as major contributor to death due to cancer. Several
treatments for HCC are available such as systemic targeted
agents, radio embolization, transarterial chemoembolization,
radiofrequencey ablation, surgury and transplantation. But
certainly, these treatments have some limitations and side effects.
So, there is dire need of alternate therapies such as natural
medicine, prepared from medicinal plants. Medicinal and aromatic
plants have ancient history of therapuetic purposes and many
drugs have been prepared to prove valuable for drug expansion
program. For many years, medicinal plants had been in focus to
discover effective novel anticancer constituents?. There is rise in
use of naturally occuring anticancer agents in different types of
cancers all over the world. Several plant based extracts have been
reported to contain anticancer properties and cancer reducing
effects.

The previous studies described that plant extracts are anti-
proliferative, anti-cancerous, and anti-angiogenic. This was the
basis of current study in which anti-cancerous ability of extracts of
leaves of K. Africana was evaluated. Medicinal plants have much
therapeutic value at vast scale in conventional medicine. Many
available drugs have been prepared from these medicinal plants?*.
K. africana have much traditional uses in various ailments.
Therefore, the present study was investigated by using leaf n-
hexane and ethanolic extracts of K. Africana to evaluate its
anticancer properties against liver cancer cell line.

The study observed anticancer potential of K. africana on
HepG2 human liver cancer cells growth using MTT assay. As
shown in current study, K. Africana reduced cell viability of HepG2
cells. MTT assay (3-[4,5-dimethylthiazol-2-yl]-2,5-
diphenyltetrazolium bromide) is a cytotoxic assay in which
conversion of MTT into formazan crystals takes place which
depends upon viability of cells that whether their mitochondria is in

functional state or not. In this way, condition of cells is determined
after treatment.

Cell viability assay, with crystal violet and trypan blue were
also done where K. Africana extracts of n-hexane showed less live
cells in case of crystal violet and more dead cells in case of trypan
blue. Furthermore analysis was performed which also showed K.
africana plant extracts with positive results as compared with
untreated ones.
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