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In HeL.a cervical cancer cells
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ABSTRACT

BACKGROUND

Cancer cellshavearelatively high telomerase activity compared to normal
cells, so that cancer cells have the ability for continued proliferation and
uncontrolled mitosis. Telomerase is an enzyme responsible for the length
of telomeres, DNA segments located at the ends of eukaryotic
chromosomes. Natural materials such as rodent tuber (Typhonium
flagelliforme) have anticancer potential. The purpose of the present study
was to determine the effects of Typhonium flagelliforme extract on
telomerase expression in Hel a cervical cancer and T47D breast cancer
cells.

METHODS

This experimental laboratory study was conducted on cultured HelL aand
T47D cancer cell lines, with normal Vero cells as controls, and using
RPMI and M199 culture media. The study comprised three groups, i.e.
controls, and groups receiving Typhonium flagelliforme extract at doses
of % IC50 and 1C50. Telomerase expression was measured by
immunohistochemistry (IHC). Analysis of variance and LSD multiple
comparison test were used to analyze the data.

RESULTS

Telomerase expression in cancer cellsshowed significantly higher values
compared to normal Vero cells. Typhonium flagelliforme extract was
capable of significantly decreasing telomerase expression in cancer cells
receiving the extract.

CONCLUSION

Typhoniumflagelliforme extract at different dosesis capable of decreasing
telomerase expression more effectively in cervical cancer cells than in
breast cancer cells. This study shows that Typhonium flagelliforme may
have anti-cancer activity, necessitating further investigations.
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INTRODUCTION

The use of traditional medications or
natural substances is at present steadily
increasing. Although modern therapeutics has
advanced considerably, itisrelatively expensive
and may cause major adverse effects,
particularly in the treatment of cancers, while
its active compounds are not or less selectivein
killing cancer cells. In addition, the management
of tumors or cancers has many constraints, since
tumors or cancers are insensitive to
antiproliferative signals and are capable of
avoiding apoptosis.*? One type of therapy that
is attracting attention is chemotherapy using
bioactive substances obtained by synthesis or
isolation of natural materials, one of these being
the rodent tuber (Typhonium flagelliforme
Lodd.).®® The DNA segments located at both
ends of the chromosomes, known as telomeres,
are one of the factors associated with the
development of cancers. Telomere length is
maintained by the telomerase enzyme. The actua
shape of thisenzyme may differ from speciesto
species, but each of these versionshave an RNA-
specific template for the formation of new
telomere subunits. Telomerase activity in normal
cellsismainly found in reproductive cells (germ-
line cells), since these have unlimited
proliferative capacity.®

Indonesiaisknown as one of the countries
with the greatest biological diversity, so that it
has the potential for developmental efforts in
medicine to produce drugsthat are derived from
medicinal plants. These plants produce
secondary metabolites of the alkaloid, terpenoid
and flavonoid categories with anticancer
activities. One of the plants containing
compounds with potential anticancer activity is
rodent tuber (Typhoniumflagelliforme Lodd.),®
which also may counteract the adverse effects
of chemotherapy.

Several previous studies using cultured T4
lymphoblastoid and WEHI-3 leukemiacellshave
reported that Typhonium flagelliforme may
inhibit cancer cell proliferation and induce
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apoptosis.™ According to astudy conducted in
Malaysia, rodent tuber may decrease pain,
metastases or dissemination of cancer cells,
comprising mammary, nasopharyngeal, cervical,
prostatic, pancreatic, and pulmonary cancers.(”)
In addition, rodent tuber grows abundantly in
Indonesia and Malaysia, and has been used for
the treatment of hemorrhoids and skin diseases,
for neutralizing narcotic drugs, and has
antibacterial and antioxidant properties.®9

Regarding the chemical compounds of
rodent tuber, there is a scarcity of information.
Phytochemical analyses of rodent tuber
performed at the Research Station for Medicinal
and Aromatic Plants (Balai Penelitian Tanaman
Obat dan Aromatik) showed the presence of
alkaloids, saponins, steroids, and glycosides, but
the specific active substancesin rodent tuber that
play arolein the healing of cancers are as yet
unknown.? The saline extract of Typhonium
flagelliforme contains ribosome inactivating
proteins (RIPs), which are proteins with the
ability to cut cancer cell DNA or RNA, so that
they inactivate cancer cell development without
damage to the surrounding tissues. In addition,
RIPs can also block cancer cell growth.@1

Typhonium flagelliforme extract contains
antineoplastic or anticancer compounds. 21t has
also been reported that Typhoniumflagelliforme
extract at adose of 200 mg/kgBW may decrease
protein kinase and Ki67 protein expression in
rats.*® Furthermore, Typhonium flagelliforme
extract may have antiproliferative propertiesand
significantly induce apoptosis of NCI-H23
pulmonary cancer cellsand nontumoral BALB/
c3T3 rat fibroblasts.(41%

Since rodent tuber has anticancer potential
and cancer cellsin general show high telomerase
expression, we wished to determine the potency
of Typhonium flagelliforme extract on
telomerase expression. No information is
available on the effect of Typhonium
flagelliforme extract on telomerase expression
inT47D breast cancer and HeL acervical cancer
cells. Typhonium flagelliforme extract has
cytotoxic effects, with differing IC 50 dosesin



Univ Med

different cancer cell types. The purpose of this
study was to evaluate telomerase expression in
cultured HeLa and T47D cancer cells after
administration of Typhonium flagelliforme
extract.

METHODS

Study design

Thiswas an experimental |aboratory study
conducted at the Parasitology Laboratory,
Faculty of Medicine, Gadjah Mada University
from April until November 2013. The study used
one control group (of normal Vero cells) and two
experimental groups (of HeLaand T47D cancer
cells, respectively), where each cancer cell group
received three doses (control dose, %2 1C50 and
1 1C50).

Study subjects

The study subjects were cultured T47D
breast cancer, Hel a cervical cancer and normal
Vero cell lines, obtained from the Parasitology
Laboratory, Faculty of Medicine, Gadjah Mada
University. The cells were cultured in 24-well
microplates using Rosswell Park Memorial
Institute (RPMI) medium, with two replications
per group. The cultures were incubated for 72
hours or until the cultures became confluent, at
a density of 1 x 10* cells per well. After
confluence, the cultures were treated with their
previously determined doses of Typhonium
flagelliforme extract.

Plant materials

Rodent tuber plants were obtained from
medicinal herb gardensin the Jagakarsaareain
South Jakarta.

Preparation of cell culture and cell growth
media

Thecell culturemediafor HeLaand T47D
cellswere prepared by dissolving one sachet each
of RPMI and M199 powders, respectively, in
around 800 mL twice-distilled water, with the
addition of 2.0 gram sodium bicarbonate and 2.0

Vol. 35 No.1

gram HEPES, and adding twice-distilled water
to obtain a volume of one liter. The solutions
were mixed with a magnetic stirrer for around
10 minutes until homogenous, then neutralized
with 1 N HCI to apH of 7.2 — 7.4. The cell
growth medium was prepared by mixing 19 mL
fetal bovine serum (FBS), 2 mL penicillin-
streptomycin, and 0.5 mL fungizone, then
diluting with the respective culture mediato a
volume of 100 mL. Subsequently the solutions
were aseptically filtered using sterile 0.2 um
polyethylene sulfonefilters. Thefiltered solutions
were stored in the refrigerator in stoppered
bottles.

Preparation of Typhonium flagelliforme
extract

Typhonium flagelliforme whole plant
extract was prepared as follows: all fresh and
cleansed plant partswere cut into thin stripsand
air-dried. Then the strips were blenderized into
a powder. The powder was macerated in 80%
ethanol in an Erlenmeyer flask, under continued
shaking. Subsequently the ethanolic extract was
poured into arotary flask and concentrated using
arotary evaporator. Therodent tuber concentrate
was dissolved in dimethyl silfoxide (DM SO),
diluted into several concentrations, and filtered
through 0.2 pm filters before being placed on
the 24-well plates. From the preliminary
cytotoxicity assay of the Typhonium
flagelliforme extract on the three cell lines (Vero,
T47D and Hela cells) were obtained the
respective 1C50 values of 60.50 pg/ml, 66.90
pg/mL, and 30.198 pg/ml. The interventions
were performed after the cell culturesattained a
concentration of 5 x 10* cells per well.

Immunohistochemical telomer ase expression
assay

TheHel a, T47D, and Vero cell cultures at
adensity of 10*cells per well, that were attached
to coverslips, were immunohistochemically
stained at the Parasitology Laboratory, Faculty
of Medicine, Gadjah Mada University, using the
following procedure. The cell cultures on
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coverslipsthat had been giveninterventions, were
incubated in a5% CO, incubator at 37°C for 24
hours, and were then removed and placed on
poly-L-lysine slides, and fixed with acetone or
methanol for 10 minutes at -20°C. The slides
werethen washed in phosphate-buffered solution
(PBS) for 3 x 5 minutes (3 times for 5 minutes
each), and 0.3% H,0O, wasdripped onto the slides
for 20 minutes. The slides were dripped with
normal mouse serum (1:50) for 15 minutes, and
the liquid was discarded without washing. Then
the dlideswere dripped with primary (telomerase)
antibody for 60 minutes. After washing in PBS
for 3 x 5 minutes, the slides were incubated in
biotinylated secondary antibody for 5-10
minutes, and washed in PBS for 3 x 5 minutes.
After incubation in streptavidin-peroxidase for
5-10 minutes and washing in PBS for 3 x 5
minutes, the slides were incubated in the
chromogen diaminobenzidinetetrahydrochloride
(DAB) for 5-10 minutes, at aratio of chromogen
to substrate of 1:20, then washed in distilled
water. The slides were then immersed in
hematoxylinfor 3-5 minutesfor counterstaining,
washed in distilled water and dehydrated using
95% ethanol followed by xylene, each for 10
minutes. Subsequently the slides were given a
drop of mounting medium (Canadabal sam) and
covered with acoverdlip. Telomerase expression
was observed using the light microscope. Cells
with telomerase expression are brown in color,
whereas cellswithout tel omerase expression are
bluish purplein color. Observation of telomerase
expression by the IHC method is performed by
counting the number of expression-positive
(brown-colored) cellsamong 100 cellsexamined.
The results are expressed as percentages.

Typhonium flagelliforme in HeLa cancer cells

Dataanalysis

Data were analyzed using the Anova test,
followed by theleast significant difference (L SD)
multi ple comparison test using SPSSversion 18.

RESULTS

Thetelomerase test results for each cancer
cell type after administration of Typhonium
flagelliforme extract in the form of the
percentages of telomerase expression-positive
cellsin al three cell groups at their respective
doses are presented in Table 1.

Telomerase expression was significantly
higher in T47D breast cancer and HeL acervical
cancer cells than in normal Vero cells.
Administration of Typhonium flagelliforme
extract showed decreased telomerase expression
at doses both of one-half and one Hel acell IC50
and at doses of one-half and one T47D cell IC50
(Table 1).

According to the results of the multiple
comparison test with LSD on telomerase
expression, there were significant differences
between the groups (data not shown).
Administration of Typhonium flagelliforme
extract was capable of decreasing telomerase
expression in both cancer cell types, both at doses
of ¥ IC50 and of 1 IC50. Typhonium
flagelliforme extract at a dose of %2 IC50 and 1
IC50 was capable of producing a highly
significant decrease in telomerase expression
(p<0.01) in HeLa cells. On the other hand, in
T47D cells, afar greater dose was of ¥21C50 and
1 1C50 required, to be able to cause a highly
significant reduction in telomerase expression
(p<0.001).

Table 1. Mean telomerase expression of each type of cancer cells by experimental group

P?;““l Vern Vem TD4MD T4D TD4D HeLa HeLa HeLal
0 L0 11050 contol MICH 1ICS0 commol “ICS0 ICSOD P
contn ks
Telomerase 367+ 067+ 000+ 000 3100+ 1633+ &#l67+ 2233+ 1100+ 0000
expression. 116 0357 000 265 400 577 723 05 265
%
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DISCUSSION

Our study results showed that telomerase
expression in both types of cancer cells was
greater than in normal Vero cells. After
administration of rodent tuber (Typhonium
flagelliforme Lodd.) extract, telomerase
expression in both cancer cell types showed
decrease, and telomerase expression was lower
inHeLacellsthanin T47D cells. At alower dose,
telomerase expression in Hel a cells showed a
greater decreasein expression in comparison with
thedoseof 11C50inT47D cells. Thisshowsthat
the compound in Typhoniumflagelliforme extract
was more effective or more potent asan anticancer
agent in Hel a cells than in T47D cells. It has
been reported that there are 4 active fractions
contained in rodent tuber, i.e. pheophorbide-a,
pheophorbide-a’, pyropheophorbide-a and
pyropheophorbide-a . Other compoundsthat have
been identified are oleic acid, linoleic acid,
stigmasterol, and betasitosterol . 9 It ispostul ated
that the active substances in Typhonium
flagelliforme extract are more potent in decreasing
telomeraseexpressionin HeLacellsthanin T47D
cells. Itisknown that tel omerase has animportant
role in the maintenance and stabilization of
telomere length, which may affect cancer cell
proliferation.®- In this case the active compounds
in Typhonium flagelliforme extract are probably
moreeffectivein affecting telomerelength of HeLa
cells, sothat theinhibition of proliferation of these
cellsisgreater. However, this necessitates further
studies.

In this connection, previous investigators
have reported that cancer cells have differing
resistance or sensitivity to different
chemotherapeutic or antineoplastic compounds,
and it is possible that telomerase playsarolein
this case. Several tumor cell cultures show
decreased tel omerase activity after treatment with
antineoplastic drugs.®” The use of rodent tuber
(Typhoniumflagelliforme Lodd.) as an anticancer
agent has demonstrated that this plant has an
anticancer effect against pulmonary cancer cells
(NCI-H23 cells) by inhibiting their proliferation
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and stimulating their apoptosis.(*¥
Dichloromethane and acetylacetic extracts of
Typhonium flagelliforme Lodd. also have an
anticancer effect against leukemia cells. It has
been reported that administration of rodent tuber
leaf extract (at dosesof 19.8 and 5.8 ug/mL) and
rodent tuber rhizomes (at doses of 6.5 and 8.2
ug/mL) may be antiproliferative against CEM-
ssleukemiacells.®

Telomerase is aribonucleoprotein enzyme
that serves to maintain the protective structures
at the ends of eukaryotic chromosomes, called the
telomeres. Telomeraseisthe structureresponsible
for the maintenance of the telomere, which
consists of repeats of the nucleotides
(TTAGGG)n. In most human somatic cells such
asfibroblasts, tel omerase expression isrepressed
and the telomere shortens progressively at each
cell divison. On the other hand, the mgjority of
human tumor or cancer cells expresstelomerase,
so that the telomere length is stable. This
observation shows that telomere maintenanceis
essential for tumor or cancer cell proliferation.
This telomerase activity determines cell
proliferation, both of cancer cellsand normal cells
inin-vitro and in-vivo conditions.®®

In normal human cells such as fibroblasts,
the aging process is not only determined by
telomere length but also by hTERT (human
telomerase reversetranscriptase) expression and
telomerase activity. Abnormalities of telomerase
activity in normal human cells slow down cell
proliferation, limit the lifespan of the cells, and
alter the maintenance of the single-strand
telomeric overhang at the 3' end of the
chromosome without altering the overall telomere
shortening. Normal and cancer stem cells have
different telomerase activities.(1%20

In this study, in addition to the two cancer
cell lines(HeLaand T47D), we a so used normal
Vero cells, which are somatic cells, namely
fibroblasts. It iswell-known that normal cellshave
alimited capacity for cell division, in general 40
to 50 generations, after which the cells stop
dividing. Normal somatic cells, including stem
cells, experience telomere shortening, that is
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meant for cell renewal. Therefore somatic cells
have programmed aging and low telomerase
expression. @

Previous studies on gastrointestinal (gastric
and colonic) cancer cells have reported higher
telomerase expression of the sub-units hTERT,
hTR (human telomerase RNA), and telomerase-
associated protein 1 (TPL/TEPL) in these cells
than in normal cells. Similarly, telomerase
activity inthetested cancer cellswashigher than
in normal cells. Therefore telomerase may be a
satisfactory marker for cancer incidence.®

Studies have been conducted by previous
investigators on HelLa cells using triethylene
tetraamine (TETA) by the modified telomeric
repeat amplification (TRAP) method and flow
cytometry. It is reported that triethylene
tetraamine (TETA) in micromolar concentrations
may inhibit proliferation of HeLacellsat the G1
phase. Telomerase activity in HeLa cells is
considerable and the cellsdividerapidly, in other
wordstheir proliferative level ishigh. Thisleads
to theideaof telomeraseinhibitorsplaying arole
in the treatment of cancers through molecular
mechanisms.® Other studiesreported that T47D
cells also have high telomerase activity.
Administration of curcumin and silibinin can
inhibit the growth or proliferation of T47D cells
and reducethe expression of the human telomerase
reverse transcriptase (hTERT) gene.® In
addition, telomerase activity in pancreatic cancer
cells is also high. Telomerase activity was
determined in pancrestic cancer specimensaswell
asin metastatic |esionsand wasfound to be higher
inthe metastatic lesionsthanin the primary tumor.
Telomerase activity is low in non-malignant
pancreatic lesions, such as benign adenomas, and
acute and chronic lesions.®

Thisstudy had onelimitation, inthat it did
not determine the effect of Typhonium
flagelliforme extract on telomerelengthin HeLa
and T47D cancer cells as compared with Vero
cells. Further studies are necessary to determine
the effect of Typhonium flagelliforme extract on
telomerelength in HeLaand T47D cells.

Typhonium flagelliforme in HeLa cancer cells

CONCLUSIONS

Administration of Typhoniumflagelliforme
extract is capable reducing telomerase
expression, both in HeLa and T47D cells,
although at differing doses. The reduction of
telomerase expression in Hel.a cells was more
effective than that in T47D cells.
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