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Abstract

Liver cancer is one of the most common fatal types of cancer over the world.
Conventional cancer treatments such as surgery, chemotherapy and radiation therapy
are costly and requires long-term commitment to be effective, which eventually leads to
financial burden and suffering of patients and their families. Natural extracts originated
from plants have been studied and exploited as pharmaceutical products or functional
products supporting cancer treatments for years. The purpose of this study is to evaluate
the antineoplastic activity of Aloe vera on Huh-7 cell line. The results showed that
dimethyl sulfoxide extract from Aloe vera latex had cytotoxicity on Huh-7 cell line after
(24-48) h of treatment with 1Cso value at (160.72 £ 2.95) ug/mL and (156.41 + 1.30)
pg/mL respectively. Besides, the extract also inhibited the migration of cancer cells in
(24-48) h treatment at minimum concentration of 100 pg/mL. Hence, Aloe vera latex
extract is considered a potential anticancer agent against the proliferation of hepatic

Received 30/09/2022
Accepted  03/03/2023
Published  30/03/2023
Keywords

natural extracts,
anticancer agent, Huh-7
cell line, Aloe vera, liver
cancer

cancer cell.

® 2022 Journal of Science and Technology - NTTU

1 Introduction

Aloe vera is a succulent plant species which widely
distributed in many regions around the world [1]. In
Viet Nam, Aloe vera is considered one of the typical
agricultural products of Ninh Thuan and Binh Thuan
provinces with high economic value. For years, Aloe
vera extracts containing bioactive compounds have
been studied and commercialized into cosmetics,
function foods and pharmaceutical products[2]. The
latex, also known as exudate, is a yellow-brownish
liquid that exists between the rind and the pulp of Aloe
vera. It has a bitter taste and serves as a component of
defense response of the plant. Approximately 80
compounds have been found in the latex and most of
them are anthraquinone C- glycosides, anthrones, and
free anthraquinones [3-4].

The major components of Aloe vera latex are aloin A,
also known as barbaloin A, aloin B (isobarbaloin),
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aloesin (aloeresin B), and aloeresin A [5-6]. These
chemical constituents have been proven to have
cytotoxicity and anticancer potential against several
cancer cell lines [7]. Until now, in Viet Nam there is no
research focusing on antineoplastic potential of Aloe
vera extracts against hepatocellular carcinoma cell
(HCC) lines and Huh-7 cell line in particular.
Therefore, this study aims to investigate and evaluate
the antineoplastic activity of Aloe vera latex extract,
specifically its potential to induce apoptosis in cancer
cell.

Different types of Aloe vera extracts have been studied
and their antiproliferation activities against several
types of cancer cells, including hepatocellular
carcinoma cell lines such as HepG2 and Hep3B, have
been assessed thoroughly worldwide. However, Huh-7
cell line has never been the target of the previous
research. This cell line is one of the most important and
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beneficial in vitro models for hepatitis B, hepatitis C,
hepatoma and liver cancer research at molecular level.
Furthermore, since liver cancer cell has a strong
correlation with hepatitis B and hepatitis C (more than
85 % HCC cases caused by chronic viral hepatitis
infection), a wide range of research focus on several
types of liver cancer relies on Huh-7 model [8].
Consequently, this study aim to evaluate antineoplastic
effects of Aloe vera latex extract on Huh-7 cell line and
investigating the 1Cso value of Aloe vera latex extract
against this model cell line. Besides, the latex of this
plant must be removed in the food and cosmetic
production. Therefore, another goal of this study is to
provide the basic information serving for exploiting
low-cost raw materials and develop them into
functional products supporting the cancer treatments
for human.

2 Materials and method

2.1 Materials

Aloe vera plants were purchased from Minh Phuc Aloe
vera garden in Binh Chanh district - Ho Chi Minh City.
All chemicals were purchased from Sigma-Aldrich
Company, USA. Huh-7 cell line was purchased from
Thermo Fisher Scientific Company.

2.2 Method

2.2.1 Aloe vera latex extract preparation

Aloe vera leaves were cut at the nearest position to the
leaf root, dust and soil were wiped off. Then, the leaves
were vertically placed in clean containers in 60 minutes
to collect the latex. The latex was filtered through
Whatman filter paper No. 1 under pressure in shaded
condition to ensure the activity of the substances
contained in the latex. The liquid obtained after
filtration had an amber color and a slight yellow
fluorescence. Then, it was evenly divided into 50 mL
falcon tubes and centrifuged at high speed (13,000
rpm) at 4 °C for 15 minutes to completely remove the
residue. The supernatant was freeze-dried at —80 °C,
0.1333 Pa pressure until obtaining dry powder with the
moisture that met the standards specified in Vietnames
Pharmacopoeia (8.53 = 0.02) %. Extraction efficiency
(0.09 + 0.01) %, was identified by calculating the ratio
between the mass of Aloe vera leaves collected and the
mass of the extract in dry powder form obtained after
freeze-dry process. The extract powder was dried until
there was no change in its mass. The difference

between the mass of the extract before and after heat-
drying process at 65 °C was determined as its moisture.
Aloe vera latex extract in powder form was dissolved
in dimethyl sulfoxide (DMSO) to make a set of extract
solutions with different concentrations, served for
further experiments.

2.2.2 Evaluation of cancer cell migration inhibition via
Wound-healing assay

Huh-7 cells was cultured in Dulbecco's Modified Eagle
Medium (DMEM) media (with 10 % FBS and 1 %
antibiotics supplement) at 37 °C/5 % CO, sub-cultured
when cell concentration reached 80 % area of the flask.
Approximately 10° cell/mL was transferred into 6-well
plate. 1 mm — width “wound space” was created by
using sterile 10 pL-tip. Huh-7 cells were incubated
with Aloe vera latex extract with final concentration at
100 pg/mL and 200 pg/mL in (24 and 48) h. The
inhibition of cancer cell migration was observed and
recorded using inverted microscope EUROMEX, 10X
objective lens.

2.2.3 Evaluation of cytotoxicity by
determination

Approximately 5-10% cells/mL were cultured in 96-well
plate at 37 °C, 5 % CO, overnight. Huh-7 cells were
treated with Aloe vera latex extract at different final
concentrations in (24-48) h to determine the 1Cso value
by using 3-[4,5-dimethylthiazol-2-yl]-2,5 diphenyl
tetrazolium bromide (MTT) assay. Optical absorbance
was measured at 570 nm wavelength by ELISA
machine.

2.2.4 Evaluation of gene expression of intracellular
signaling molecules in the apoptosis pathway

Gene expression of intracellular signaling molecules
was evaluated by RT-Realtime PCR. Sequences of the
primers (5’ to 3’ end) used for amplification process
described below were purchased from PHUSA
Biochem Company:

Caspase3-F TGGCACCCATTTACACCTAC
Caspase3-R GATCTCAGGAGTGACAGGG
Caspase8-F GCAACGTGAACATCTTCGAC
Caspase8-R TCCTCAAAGACCGAGTCCAG
Caspase9-F AACTTGTTTCTTGTTGCTGC
Caspase9-R GCCGGTGTAGGTGTAGATAG
Bcl-2-F CAGCGAGGAGTTTCTCATTG

Bcl2-R AGTGTAGGTCTTGGTGAAGC

GAPDH-F ATCATCAGCAATGCCTCCTG
GAPDH-R TGAGTCCTTCCACGATACCA

ICso value
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Huh-7 cells were treated with Aloe vera latex extract at
(100 and 200) pg/mL in 48 h. Total RNA extraction
was performed using QIAzol Lysis agent then total
cDNA were synthesized. The concentration of cDNA
required for gPCR assay was 50 ng/mL. All procedures
were conducted according to the manufacturer's
recommendations. Gene expression was calculated
based on Livak's 224 relative quantification method.
2.2.5 Statistical data analysis

All results shown in images or graphs are expressed as
mean value + standard deviation, and statistically
significant  differences were determined using
GraphPad Prism software (version 8.4.3).

3 Results & discussion

3.1 Evaluation of antineoplastic activity of crude
extract from Aloe vera latex
3.1.1 Changes in morphism,
migration of Huh-7 cancer cell
Cancer cells migration inhibition was evaluated by
Wound-healing assay. Huh-7 cells were incubated with
Aloe vera latex extract with final concentration at 100
pg/mL and 200 pg/mL in (24 and 48) h. Figure 1 and
Figure 2 describe the difference in cell concentration
and migration between treatments and control samples.
After 24 h of treating, the wound space in treatment A
(100 pg/mL) and treatment B (200 pg/mL) was larger
compared to that of control sample, indicated the
inhibition of cell migration and the decrease in cell
concentration caused by the extract. After 48 h of
treating, the wound space in treatment samples slightly
changed, while the concentration and the migration of
cancer cells obviously declined, compared to the
control. Between treatment A and treatment B, the
higher concentration of Aloe vera latex extract, the
more obvious in cell concentration decrease and cell
morphological alterations. Cancer cells detached from
each other and from the flask surface, cell death was
recognizable. The results also indicated that extract of
Aloe vera latex had inhibitory effects on the
proliferation and migration of Huh-7 cell line.

concentration and
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Figure 1 “Wound-healing” assay of Huh-7 hepatic cancer
cells. Huh-7 cells were treated with the extract in (24-48) h,
Treatment A (100 pg/mL) and Treatment B (200 pg/mL)
compared to control sample. Images were taken by
EUROMEX inverted microscope, objective lens 10X.
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Figure 2 Huh-7 cell ¢
treatment group (final concentration of Aloe vera latex
extract at 100 pg/mL and 200 pg/mL, incubated in (24-48) h
compared to control group. Images were taken by
EUROMEX inverted microscope, objective lens 10X.

3.1.2 Evaluation of Aloe vera latex extract’s
cytotoxicity on Huh-7 hepatic cancer cells

Huh-7 cells were incubated with Aloe vera latex extract
with stepwise concentration gradient in (24 to 48) h to
determine the half maximal inhibitory concentration
(ICso value). ICso value of the extract was (160.72 +
2.95) pg/mL and (156.41 + 1.30) pg/mL for each
treatment mentioned above, respectively.
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Figure 3 Correlation between Huh-7 cells death rate and the
final concentration of Aloe vera latex extract in culture
medium. Data was assessed by MTT viability assay and
measured in a 96-well ELISA machine at 570 nm
wavelength.

In these experiments, crude extract of Aloe vera latex
was utilized, which may explain the why 1Cs value was
higher than 150 pg/mL. Purified bioactive substances
are expected to have more effective antineoplastic
activities. Further studies on anticancer reagents
isolated from Aloe vera latex against Huh-7 cell line in
the future are recommended .

3.2 Evaluation of Apoptosis Molecular Signals Gene
Expression Rate by RT-Realtime PCR assay
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Figure 4 Changes in expression rate of molecular apoptosis
markers in Huh-7 cells after being treated with Aloe vera
latex extract at 100 pg/mL and 200 pg/mL in 48 h. The graph
was constructed by GraphPad Prism 8.4.3 software.

Huh-7 cells were treated with Aloe vera latex extract at
two concentrations of 100 pg/mL and 200 pg/mL in
48 h. Since the ICsy value of this extract was
determined in between the range of (100-200) pg/mL,
changes in gene expression of Huh-7 cells treated with
the extract at these concentrations were assessed. RT-
Realtime PCR assay was performed to quantify the
change in relative expression rate of apoptosis
molecular markers including Bcl-2, caspase-3,
caspase-8, caspase-9 genes, and the results of this
process were recorded and shown in Figure 4.

There was an obvious decrease in expression rate of
Bcl-2 of both treatment groups (final concentration of
extract at 100 pug/mL and 200 pg/mL in culture media).
Furthermore, the rate of Bcl-2 expression in 100 pg/mL
treatment was lower than the rate of 200 pg/mL
treatment. Meanwhile, expression rate of caspases
group in both 100 pg/mL and 200 pg/mL treatments
markedly increased, particularly, there was a
drastically increase of caspase-8 expression rate in
these groups. Overall, the simultaneous appearance of
these two phenomena (decrease in Bcl-2 expression
rate & increase in caspase group expression rate) in
treatment groups confirmed that apoptosis occurred in
Huh-7 cells, and it was the cause of cell death in these
groups. These results are similar to those of previous
studies which successfully demonstrated apoptosis
induced by Aloe vera latex crude extracts was
responsible for inhibitory effects against different types
of cancer cells [9-11].

4 Conclusion

Based on the results of in vitro experiments, this study
successfully proved antineoplastic activity of Aloe vera
latex extract against Huh-7 hepatic cancer cells and
provided basic findings about the mechanism of the cell
death cause by this extract. In conclusion, bioactive
compounds exist in Aloe vera latex extracts are
promising anticancer agents which might be developed
into pharmaceutical or functional products to support
cancer treatment and prevent cancer metastasis.
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Panh gia tiém ning wc ché sinh trwéng té bao ung thw gan caa dich chiét tir nhya vang
cia cay Nha dam
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Tom tit Ung thu gan 1a mot trong nhirng loai ung thu pho bién va co ti Ié tir vong cao nhat thé gi¢i. Cac phuong
phap diéu tri ung thu truyén théng nhu phiu thuat loai bo khdi u, hda tri va xa tri 12 rat ton kém va doi hoi qua trinh
diéu tri dai lau dé co thé co hiéu qua, vi vay tao ra ganh nang tai chinh I&n bénh nhan va gia dinh, gay dau dén va
suy nhuoc co thé ciia bénh nhan. Trong nhiéu nam tré lai day, cac hop chit tu nhién ¢ ngudn gbc thuc vat da duoc
nghién ciru va khai thac sir dung duéi dang duoc pham hodc thuc pham chire nang dé hd trg qua trinh diéu tri ung
thu. Nghién ctru nay duoc thuc hién nham danh gia kha nang @rc ché sy sinh truong cua dich chiét tir nhya vang
ctia cdy Nha dam (Aloe vera) trén dong té bao ung thu gan Huh-7. Két qua chitng minh dich chiét c6 thé tiéu diét
té bao ung thu gan Huh-7 sau (24-48) gior x If véi gié tri 1Cso 1an luot 12 (160,72 + 2,95) pg/mL va (156,41 + 1,30)
Hg/mL. Bén canh d6, dich chiét con c6 kha niang @c ché su di chuyén cua té bao ung thu trong (24-48) gio xir Ii &
nong do toi thiéu tir 100 pg/mL. Khao sat cac tin hiéu phan tir cho thdy sy ting biéu hién cia cac gene caspase-3,
caspase-8, caspase-9 va giam biéu hién gene Bcl-2, diéu nay chirg minh qua trinh apoptosis di xay ra & cac té bao
ung thu sau khi xtr Ii véi cao chiét. Tir d6 c6 thé két luan dich chiét tir nhya vang caa Nha dam cé tiém ning 16n
trong wc ché sinh trwéng va di chuyén caa té bao ung thu gan.

Tir khda Hop chét tu nhién, chat chong ung thu, dong té bao Huh-7, nha dam, ung thu gan
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