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Focus & Scope

The Indonesian Biomedical Journal (InaBJ) is an open access, peer-reviewed
journal that encompasses all fundamental and molecular aspects of basic
medical sciences, emphasizing on providing the molecular studies of
biomedical problems and molecular mechanisms.

InaBJ is dedicated to publish original research and review articles covering
all aspects in biomedical sciences. The editors will carefully select manuscript
to present only the most recent findings in basic and clinical sciences. All
professionals concerned with biomedical issues will find this journal a most
valuable update to keep them abreast of the latest scientific development.

Section Policies

Review Article

Review Article should consist of no more than 10,000 words, not including the
words in abstract, references, table, figure, and figure legend. The manuscript
should have no more than eight figures and/or tables in total and no more than
250 references. Only invited authors are allowed to submit review article.

Research Article

Research Article should consist of no more than 3,500 words, not including the
words in abstract, references, table, figure, and figure legend. The manuscript
should have no more than six figures and/or tables in total and no more than
40 references.

Peer Review Process

All manuscripts submitted to InaBJ will be selected and double-blind peer-
reviewed by two or more reviewers to present valuable and authentic findings
in biomedical sciences. At least, an external reviewer will be included as the
reviewer in each manuscript reviewing process.

Author can suggest reviewer/s that not having publication together
within five years and should not be member/s of the same research institution.
However, reviewers will be selected independently by Section Editor based on
their expertise, specialties, and independencies to fit the topic. Section Editor
will ensure that the reviewers will be not from the same institution as the author.

Manuscript will be reviewed comprehensively, including appropriate title;
content reflecting abstract; concise writing; clear purpose, study method and
figures and/or tables; and summary supported by content. Supplementary data
will also be sent to reviewer. The reviewing process will take generally 2-3
months depends on sufficiency of information provided.

Decisions are ultimately made by the Section Editor based on the peer-
reviewing results. Therefore, Section Editor will consider thoroughly, if
necessary Section Editor can invite another one or more reviewer/s to conclude
the final decision.

Publication Frequency
InaBJ is published bimonthly (in February, April, June, August, October, and
December).

Open Access Policy

InaBJ provides immediate open access to its content on the principle that
making research freely available to the public supports a greater global
exchange of knowledge.
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Archiving

This journal utilizes the LOCKSS system to create a distributed archiving
system among participating libraries and permits those libraries to create
permanent archives of the journal for purposes of preservation and
restoration.

Content Licensing

All materials are free to be copied and redistributed in any medium or format.
However, appropriate credit should be given. The material may not be used
for commercial purposes. This content licensing is in accordance with a CC
license: CC-BY-NC.

Submission and Publication Fees

Submission Fee

Submission fees are necessary to cover the cost of manuscript initial
check, as well as sending the manuscripts through our plagiarism scanning
software. This supposed to prevent frivolous submissions, where authors
submit a manuscript for free editing and correction with no intention of
publishing with InaBJ.

The submission fee covers one submission and is non-refundable.
When a submission is received, Secretariat of InaBJ will send the invoice to
corresponding author and they need to complete the payment process. The
submitted manuscript will be processed after the payment.

* For Indonesian authors : IDR 500,000
» For foreign authors ~ : USD 40

Publication Fee
Authors are charged for publication fee for every accepted manuscript. When
the manuscript has been reviewed and decided to be acceptable for publication,
Secretariat of InaBJ will send the invoice to the author and they need to complete
the payment before they receive a Letter of Acceptance. The manuscript will
be further processed (lay out, proof read by author) and published after the
payment. Starting from January 2023, there has been a change in publication
fee as follows.

* For Indonesian authors : IDR 3,000,000

» For foreign authors ~ : USD 250

Role of Journal Editor

Editors of InaBJ have responsibilities toward the authors who provide the
content of the journals, the peer reviewers who comment on the suitability of
manuscripts for publication, also toward the journal’s readers and the scientific
community. Editors are responsible for monitoring and ensuring the fairness,
timeliness, thoroughness, and civility of the peer-review and other editorial
processes.

Peer review by external reviewers with the proper expertise is the most
common method to ensure manuscript quality. However, the editors may
sometimes reject manuscripts without external peer review to make the best
use of their resources. Reasons for this practice are usually that the manuscript
is outside the scope of InaBJ, does not meet our quality standards, or lacks
originality or novel information.

Editor Responsibilities toward Authors
*  Providing guidelines to authors for preparing and submitting manuscripts
» Providing a clear statement of the Journal’s policies on authorship criteria
* Treating all authors with fairness, courtesy, objectivity, honesty, and
transparency

» Establishing and defining policies on conflicts of interest for all involved
in the publication process, including editors, staff, authors, and reviewers

+ Protecting the confidentiality of every author’s work

» Establishing a system for effective and rapid peer review

* Making editorial decisions with reasonable speed and communicating
them in a clear and constructive manner

* Being vigilant in avoiding the possibility of editors and/or referees
delaying a manuscript for suspect reasons

+ Establishing a procedure for reconsidering editorial decisions

* Describing, implementing, and regularly reviewing policies for handling
ethical issues and allegations or findings of misconduct by authors and
anyone involved in the peer review process

* Informing authors of solicited manuscripts that the submission will be
evaluated according to the journal’s standard procedures or outlining the
decision-making process if it differs from those procedures

*  Clearly communicating all other editorial policies and standards

Editor Responsibilities toward Reviewers

»  Assigning papers for review appropriate to each reviewer’s area of interest
and expertise

 Establishing a process for reviewers to ensure that they treat the manuscript
as a confidential document and complete the review promptly

+ Informing reviewers that they are not allowed to make any use of the work
described in the manuscript or to take advantage of the knowledge they
gained by reviewing it before publication

* Providing reviewers with written, explicit instructions on the journal’s
expectations for the scope, content, quality, and timeliness of their reviews
to promote thoughtful, fair, constructive, and informative critique of the
submitted work

* Requesting that reviewers identify any potential conflicts of interest and
asking that they recuse themselves if they cannot provide an unbiased
review

» Allowing reviewers appropriate time to complete their reviews

» Requesting reviews at a reasonable frequency that does not overtask any
reviewer

+ Finding ways to recognize the contributions of reviewers, for example, by
publicly thanking them in the journal; providing letters that might be used
in applications for academic promotion; offering professional education
credits; or inviting them to serve on the editorial board of the journal

*  Making a final decision regarding a submission status after receiving
review result from reviewers

Editor Responsibilities toward Readers and the Scientific Community

+ Evaluating all manuscripts considered for publication to make certain
that each provides the evidence readers need to evaluate the authors’
conclusions and that authors’ conclusions reflect the evidence provided
in the manuscript

+ Providing literature references and author contact information so interested
readers may pursue further discourse

* Requiring the corresponding author to review and accept responsibility for
the content of the final draft of each paper

* Maintaining the journal’s internal integrity (e.g., correcting errors; clearly
identifying and differentiating types of content, such as reports of original
data, corrections/errata, retractions, supplemental data, and promotional
material or advertising; and identifying published material with proper
references)

» Ensuring that all involved in the publication process understand that it
is inappropriate to manipulate citations by, for example, demanding that
authors cite papers in the journal

+ Disclosing all relevant potential conflicts of interest of those involved in
considering a manuscript or affirming that none exist

»  Working with the publisher to attract the best manuscripts and research
that will be of interest to readers
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Authorship Criteria

Authorship provides credit for an author's contributions to a study and
carries accountability. Authorship should be limited to those who have made
a significant contribution to the conception, design, execution, analysis and
interpretation, as well as manuscript preparation and revision. Transparency
about the contributions of authors is encouraged.

In order to qualify for authorship of the submitted manuscript, every of the
listed authors should have made substantial intellectual contributions both to
the research and to manuscript preparation. Especially regarding the latter, an
author should be involved in activities related to the following categories:

1. substantial contribution to the conception, research, data acquisition and
analysis/interpretation;

2. collaboration in the preparation/revision of the submitted manuscript;

3. participation in reaching the approval for the publishable manuscript
version;

4. ensuring a proper explanation to possible questions that could be raised
regarding accuracy and scientific integrity of the submitted manuscript.
Only one corresponding author per submission is allowed. InaBJ do not

require all authors of a research paper to sign the letter of submission; however,
the corresponding author is responsible for having ensured that any information
regarding the submitted manuscript has reached all authors and for managing
all communication between the journal and all co-authors, before and after
publication. Submission to InaBJ is taken by the mean that all the listed authors
have agreed of all the contents, including the author list and author contribution
statements.

Following information shall help you to identify the proper term used for
each contribution, based on the Authors Contribution Form.

* Research Conception/Design : conceptualization, funding acquisition,
methodology planning, supervision

» Data Acquisition : data curation, resources collection, investigation

» Data Analysis : technical analysis, validation, software use

* Result Interpretation : formal and statistical analysis

*  Manuscript Preparation : original draft preparation,

» Figure and/or Table Design : visualization, presentation of data.

Please download the Authors Contribution Form and fill the form according
to suitable contribution that each author has been involved in. The Authors
Contribution statement should be provided in the manuscript submission and
shall appear after the acknowledgement section.

Consent to Publication

At submission, the corresponding author must include written permission from
the authors of the work concerned for mention of any unpublished material
cited in the manuscript (for example others' data and personal communications
or work in preparation). The corresponding author also must clearly identify
any material within the manuscript (such as figures or tables) that has been
published previously elsewhere and provide written permission (Copyright
Transfer Agreement) from authors of the prior work and/or publishers, as
appropriate, for the re-use of such material.

After acceptance, the corresponding author is required to check the
proof reading draft and sign the ‘Proof Reading Approval by Corresponding
Author’ provided by the editor. InaBJ will make sure to publish the approved
draft accordingly. After the proof-reading approval, corresponding author is
responsible for the accuracy of all content in the manuscript, including the
names of co-authors, affiliations and addresses, as well as the acknowledgment.

Plagiarism Screening Policy

Plagiarism 1is strictly forbidden, and by submitting the manuscript for
publication the author/s agree that the publishers have the legal right to take
appropriate action against the author/s if plagiarism or fabricated information is
discovered. All manuscripts submitted to InaBJ will be screened for plagiarism
by using Turnitin and/or Crossref Similarity Check.

Conlflict of Interest Policy

A conflict of interest exists when professional judgment concerning a primary
interest may be influenced by a secondary interest. These instructions are based
on ICJIME recommendation for scholarly work in medical journal:

Author’s Conflict of Interest

At the point of submission, InaBJ requires that each author reveal
any personal and/or financial interests or connections, direct or indirect, or
other situations that might raise the question of bias in the work reported or
the conclusions, implications, or opinions stated. When considering whether
you should declare a conflicting interest or connection, please consider the
conflict of interest test: Is there any arrangement that would embarrass you
or any of your co-authors if it was to emerge after publication and you
had not declared it?

Corresponding authors are responsible to confirm whether they or
their co-authors have any conflicts of interest to declare, and to provide
details of these. The statement includes any information regarding whether
the manuscript is under consideration for other publication, or whether you
have any patents that relevant to the manuscript. If the manuscript is published,
any conflict of interest information will be written in the Conflict of Interest
statement.

Author’s Acknowledgement

Authors whose manuscripts are submitted for publication must declare all
relevant sources of funding in support of the preparation of a manuscript. InaBJ
requires full disclosure of financial support as to whether it is from government
agencies, the pharmaceutical or any other industry, or any other source. Authors
are required to specify sources of funding for the study and to indicate whether
or not the manuscript was reviewed by the sponsor prior to submission. This
information should be included in the Acknowledgements section of the
manuscript.

In addition to disclosure of direct financial support to the authors or their
laboratories and prior sponsor-review of the paper, corresponding authors
will be asked to disclose all relevant consultancies since the views expressed
in the contribution could be influenced by the opinions they have expressed
privately as consultants. This information should also be included in the
Acknowledgments section of the manuscript.

Reviewer’s Conflict of Interest

Reviewers must disclose to editors any conflicts of interest that could bias
their opinions of the manuscript, and should recuse themselves from reviewing
specific manuscripts if the potential for bias exists. As in the case of authors,
silence on the part of reviewers concerning potential conflicts may mean either
that such conflicts exist that they have failed to disclose, or that conflicts do not
exist. Reviewers must not use information of the manuscript they are reviewing
before it is being published, to further their own interests.

Protection of Human Subject and Animal in
Research Policy

When reporting experiments on human subjects, authors should indicate
whether the procedures followed were in accordance with the ethical standards
of the responsible committee on human experimentation (institutional and
national) and with the World Medical Association Declaration of Helsinki. If
doubt exists whether the research was conducted in accordance with the said
declaration, the authors must explain the rationale for their approach, and
demonstrate that the institutional review body explicitly approved the doubtful
aspects of the study.

When reporting experiments on animals, authors should be asked to
indicate whether the institutional and national guide for the care and use of
laboratory animals was followed. Further guidance on animal research ethics is
available from the International Association of Veterinary Editors’ Consensus
Author Guidelines on Animal Ethics and Welfare.
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Informed Consent Policy

Subjects have a right to privacy that should not be violated without informed
consent. Identifying information, including names, initials, or hospital numbers,
should not be published in written descriptions, photographs, or pedigrees
unless the information is essential for scientific purposes and the subject (or
parent or guardian) gives written informed consent for publication. Authors
should disclose to these subjects whether any potential identifiable material
might be available via internet as well as in print after publication. Nonessential
identifying details should be omitted.

InaBJ decides that subject confidentiality is better guarded by having the
authors archive the consent, and instead providing us with a written statement in
the manuscript attesting that they have received and archived written consent.
When informed consent has been obtained, it should be indicated later in the
published article.

Intellectual Properties
A patent is a form of intellectual property that gives its owner the legal right
to exclude others from making, using, or selling an invention for a limited
period of years in exchange for publishing an enabling public disclosure of the
invention. In most countries, patent rights fall under private law and the patent
holder must sue someone infringing the patent to enforce their rights.

Appropriate consent/permission/release must be obtained when the author
wishes to include details, personal information, images, and any other materials
of the patent. It is the responsibility of the author to ensure that such written
consent/ permission/release or Copyright Transfer Agreement must be retained
by the author and copies of the consent or evidence must be provided
to InaBJ.

Legally InaBJ reserved all the rights to disqualify such material from the
publication if found suspicious.

Data Sharing and Reproducibility
To enable the openness, transparency, reproducibility and verification of data,
InaBJ encourages authors to share information related with their research data
including, but not limited to: raw data, processed data, software, algorithms,
protocols, methods and materials.

InaBJ also requires data sharing plans for registered clinical trials. Any
clinical trial study that enrolling participants must include a data-sharing plan
in the trial registration.

Submission and Publication Fees
The complaint should be raised by sending us an email to secretariat@;inabj.org
with intention written in the subject of the email.

Complaint about Scientific Content

Complaint about scientific content includes any complaint and/or appeal
regarding the editor decisions (for example manuscript rejection). Editors have
very broad discretion in determining whether a submission is an appropriate
fit for their journal. Many submissions are declined without external review
with a very general statement of the rejection decision. These decisions are not
eligible for formal appeal.

If the author believes the decision to reject the submission was not
in accordance with journal policy and procedures, the author may appeal
the decision by providing the Editor-in-Chief with a detailed point by point
response to reviewer and editor’s comments. The Editor-in-Chief will review
the peer review process undertaken for the submission. The Editor-in-Chief will
consider the authors’ argument, the reviewer reports and decides whether prior
decision should stand, another independent opinion is required, or the appeal
should be considered. Decisions on appeals are final and new submissions take
priority over appeals.

Complaint about Processes

Complaint about process includes any complaint and/or appeal regarding
the time taken to review a submission. The Editor-in-Chief will investigate
the matter. The complainant will be given appropriate feedback. Feedback is
provided to relevant stakeholders to improve processes and procedures.

Complaint about Publication Ethics

Complaint about publication ethics includes any complaint and/or appeal
regarding any misconduct happened, either from the author’ or reviewer’s
side. The Editor-in-Chief may ask the publisher via their in-house contact
for advice on difficult or complicated cases. The Editor-in-Chief decides on a
course of action and provides feedback to the complainant. If the complainant
remains dissatisfied with the handling of their complaint, authors can submit
the complaint to the publisher.

Handling Complaints and Appeals
InaBJ will abide by the following principles when investigating complaints and
appeals:

+ Fairness: InaBJ will endeavour to treat all parties involved in a complaint
fairly and to avoid bias either in process or outcome. InaBJ will avoid
conflicts of interest.

+ Confidentiality: InaBJ will only disclose information necessary to resolve
a complaint.

*  Clarity: InaBJ will seek to be clear in communication, taking into account
the needs of the complainant.

* Speed: InaBJ will endeavour to resolve complaints as quickly as possible.
It should be noted that some investigations are complex and take time
to resolve equitably (for example, allowing reasonable time for multiple
parties to respond).

Any appeals or complaint email sent to secretariat@inabj.org will be
acknowledged within a week. The Editor-in-Chief will conduct an investigation
following Committee on Public Ethics (COPE) guidelines. The investigation
will establish whether the correct procedures have been followed and assess
whether the concerns have been addressed fairly and without prejudice.

Allegations of Misconduct

Scientific misconduct is a wilful violation of standard codes of scholarly
conduct and ethical behaviour in the publication of professional scientific
research, which includes fabrication, falsification, or plagiarism in proposing,
performing, reviewing research, or in reporting research results. Misconduct
represents a tremendous attack on the values upon which science is based, and
will be taken very seriously by InaBJ.

While misconduct can occur at any stage of the research, writing, peer
review and publication processes, this policy ensure how InaBJ investigates
and acts upon allegations of scientific misconduct:

1. Identifying suspected manuscripts : Allegations of scientific misconduct
can arise from numerous sources, either from automated screening tools,
reviewers, editors, or third parties.

2. Reporting and communicating an instance of scientific misconduct :
Any allegation of potential scientific misconduct should be reported
immediately to Secretariat of InaBJ (secretariat@inabj.org). The Editor-
in-Chief will notify either the corresponding author of the manuscript,
co-author of the manuscript, institution head of the author(s) or their
affiliation, or funding body regarding the allegation of misconduct has
been lodged against the paper by providing details as needed to let the
author understand the concern.

3. Responding to an allegation of scientific misconduct : Authors are given a
specified period of time to respond in writing to the allegation, explaining
themselves. If authors are not cooperative, if their responses are not
satisfactory or if they have a history of scientific misconduct, investigations
can broaden in scope and penalties become increasingly severe. The
Editor-in-Chief may call upon institution heads into the investigation.
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4. Taking action on scientific misconduct : If it is determined that misconduct
has occurred, The Editor-in-Chief will consult with the legal team of the
publisher and parent society before issuing a penalty and notifying all
related parties.

Correction and Retraction Policy

Permanency of Content

All articles published in InaBJ receive a DOI and are permanently published.
In order to maintain the integrity and the completeness of the scholarly record,
we will apply the following policies when published content needs to be
corrected. These policies take into account current best practice in the scholarly
publishing and library communities:

Correction to an Article
Occasionally, InaBJ may correct or amplify a previously-published article
by republishing the article in its entirety, often to rectify an editorial or
printing error in the original article.
Referring to ‘Retraction: Guidance from the Committee on Publication
Ethics (COPE)’, an article may be corrected for several reasons, including:
* it contains minor errors in article design,
e it contains a small portion of an otherwise reliable publication proves
to be misleading (especially because of honest error)
 the author/contributor list is incorrect (i.e. a deserving author has been
omitted or somebody who does not meet authorship criteria has been
included)

Retraction to an Article
Retraction is a mechanism for removing the literature and alerting readers to
publications that contain such seriously flawed or erroneous data that their
findings and conclusions cannot be relied upon. Unreliable data may result
from honest error or from research misconduct. The main purpose of retractions
is to correct the literature and ensure its integrity rather than to punish authors
who misbehave.
Articles in InaBJ may be retracted for several reasons, including:
it is found with clear evidence that the article is a result of misconduct
(e.g., data fabrication) or honest error (e.g., miscalculation or
experimental error),
» the article or the data contained in the article have previously been
published elsewhere without proper Crossref referencing permission

or justification (i.e. cases of redundant publication),

it constitutes plagiarism,

» it reports unethical research or has a failure to disclose a major
competing interest.

Post- Publication Discussions and Corrections
Policy

InaBJ allows debate post publication by submitting a letter to secretariat@
inabj.org. The Editor-in-Chief will review the submitted comments and discuss
them with the section editor, corresponding author and peer reviewers, if
required. The final result of these investigations will be discussed to make the
best action. It might be in a range of a logical private reply to author,
publishing of a note, or a short communication on that article at the journal,
correction of parts of the article with or without public announcement, and in
some very exceptional circumstances the removal of the article from
InaBJ. An email listing all considerations and criteria for the final decision will
be sent to the corresponding author and the reviewers. If required, the matter
will be published at InaBJ’s website for public notice.

Advertising Policy
Advertisement will appear in the print or online version depending on request.
All advertisements and commercially sponsored publications are independent
from editorial decisions, hence editorial materials will not be influenced by
advertisement. Advertisements may not be deceptive or misleading, and must
be verifiable. Advertisements will not be accepted if they appear to be indecent
or offensive in either text or artwork, or if they relate to content of a personal,
racial, ethnic, sexual orientation, or religious nature. InaBJ will not accept
advertising for products or services known to be harmful to health (e.g., tobacco
and alcohol products).

For all inquiries or critics regarding the advertisement, please contact the
Secretariat of InaBJ, Prodia Tower 9th Floor, JI. Kramat Raya No.150, Jakarta
Pusat 10430, Indonesia, or e-mail to: secretariat@inabj.org.

Further Information and Complaints
If you have any question or complaint for InaBJ, please contact us at:
secretariat@inabj.org.
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Abstract

ACKGROUND: Curcuma xanthorrhiza rhizomes

have been demonstrated to have anticancer

properties toward various types of cancer cells.
The effect of C. xanthorrhiza rhizome extract (CXRE) on
nasopharyngeal cancer (NPC) cells, including HONE-1
cell line has not been elucidated yet. Therefore, the effect
of CXRE on the apoptosis of HONE-1 cells and its possible
underlying mechanism are necessary to be explored.

METHODS: C. xanthorrhiza thizomes were minced, dried,
extracted with distilled ethanol, filtered, and evaporated to
produce CXRE. HONE-1 cells were seeded, starved, and
treated with dimethyl sulfoxide (DMSQO), Doxorubicin, or
various concentrations of CXRE. Treated HONE-1 cells
were stained with 4',6'-diamidino-2-phenylindole (DAPI)
and the number of viable cells was counted. HONE-1
cells were also collected, lysed, and further processed for
immunoblotting analysis to measure Bid activity.

RESULTS: The number of viable HONE-1 cells decreased
in concentration- and time-dependent manner. The number
of viable cells in 50 and 250 pg/mL CXRE-treated groups
were significantly lower compared with that in the DMSO-
treated group after 24 h. At 48 h incubation period, the
number of viable cells in 10, 50 and 250 pg/mL CXRE-
treated groups were significantly lower compared with that
in the DMSO-treated group. The number of viable cells in
250 pg/mL CXRE-treatment group was not significantly
different compared with that in the Doxorubicin-treated
group after 48 h. Bid expression levels in CXRE-treated
groups were lower compared with that in the DMSO-treated

group.

CONCLUSION: CXRE could induce apoptosis via Bid
activation, hence reducing the viability of HONE-1 cells.

KEYWORDS: Curcuma xanthorrhiza, nasopharyngeal
cancer, HONE-1 cells, apoptosis, Bid
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Introduction

There are 133,354 new nasopharyngeal cancer (NPC)
cases and 80,008 deaths worldwide due to this type
of cancer in 2020.(1) NPC is considered as the fifth most
common cancer in Indonesia after breast, cervix uteri,
lung, and liver cancers, with 19,943 new cases and 13,399
deaths.(2) NPC is generally treated with radiotherapy, while
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combination of radiotherapy and chemotherapy is used to
treat advance-stage NPC.(3-5) Standard treatments have
been reported to cause numerous adverse effects, some
of which are permanent.(6) Advancement in cancer
treatment and the discovery of novel anticancer agents is
constantly growing. One of the main focuses of the
recent cancer research is the development of anticancer
agents from natural substances or their derivatives since
they are believed to have a potential to inhibit cancer
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development and progression without affecting normal
cells.(7,8)

Curcuma xanthorrhiza D.Dietr. is a medicinal plant
that belongs to Zingiberaceae family. The rhizome of this
plant has been reported to have numerous pharmacological
activities, such as antibacterial (9,10), antioxidant (11,12),
anti-inflammatory (13,14) and anticancer properties (15).
These properties are due to the presence of natural compounds,
which are dominated by curcuminoids and terpenoids.(16)
Xanthorrhizol, the main compound of C. xanthorrhiza that
distinguishes this species with other Curcuma species, has
been demonstrated to show anticancer activities on several
types of human cancer cells, including hepatoma (17), oral
squamous cell carcinoma (18), promyelocytic leukemia
(19), and non-small cell carcinoma.(20)

HONE-1, an NPC cell line, is often used to investigate
the cytotoxic effect of compounds obtained from a medicinal
plant.(21) This cell line has also been used in research that
assesses cytotoxicity of extract obtained from Curcuma
sp. However, the effect of C. xanthorrhiza rhizome extract
(CXRE) on NPC cells, including HONE-1 cell line has not
been elucidated yet.
in C.
xanthorrhiza thizomes on different types of cancer cells

The cytotoxicity of compounds found
may be related to apoptosis.(17-20,22) One of the signaling
pathway that could be activated by these compounds to
initiate apoptosis is intrinsic apoptotic pathway, which
involves activation of B-cell lymphoma (Bcl)-2 homology
3-interacting domain death agonist (Bid). Apoptotic stimuli
induce Bid truncation to form truncated Bid (t-Bid). t-Bid
increases mitochondrial membrane permeability, which
in turn causes the release of apoptogenic factors from
mitochondria to cytoplasm. These apoptogenic factors
promote the activation of effector caspases that play a critical
role in executing cell death.(19,23) Since C. xanthorrhiza
has been reported to show anticancer potential in various
types of cancer, the effect of CXRE on the apoptosis of
HONE-1 NPC cells and its possible underlying mechanism
are necessary to be explored.

Methods

Plant Sample Collection and Extraction

C. xanthorrhiza rhizome samples were collected
from Bogor, Indonesia. The rhizomes were identified
and extracted in PT. Aretha Medika Utama, Bandung,
Indonesia. Briefly, C. xanthorrhiza rhizomes were minced,

dried, extracted with distilled 70% ethanol for 24 h at room
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temperature, and evaporated. The resulting CXRE was then
stored at -20°C.

HONE-1 Cell Culture

HONE-1 cells were cultured in RPMI 1640 without L-GIn
(Gibco, Grand Island, NY, USA) supplemented with 10%
fetal bovine serum (Gibco) and 1% Penicillin-Streptomycin-
Amphotericin B (Gibco). The cells were maintained in an
incubator at 37°C with 5% CO,,.

4',6'-diamidino-2-phenylindole (DAPI) Staining
HONE-1 cells were seeded onto coverslips, treated with/
without dimethyl sulfoxide (DMSO), 3 uM Doxorubicin
(Dankos Farma, Jakarta, Indonesia), or 10, 50, or 250 pg/
mL CXRE for 24 or 48 h. CXRE-treated HONE-1 cells were
fixed with 70% ethanol for 3 minutes and washed in PBS.
HONE-1 cells were then fixed with 0.1% Triton X-100 for 1
minute and stained by applying 1:100 diluted DAPI (Sigma-
Aldrich, St. Louis, USA). HONE-1 cells were evaluated
and documented under a fluorescence microscope in three
replicates. In each slide, viable cell number was counted by
using grids by two independent observers.

Immunoblotting

HONE-1 cells were seeded and treated with/without
DMSO, 3 uM Doxorubicin, or 10, 50, or 250 ug/mL CXRE
for 6 h. Treated HONE-1 cells were lysed with a lysis buffer
containing 10X radio-immunoprecipitation assay (RIPA)
buffer (Abcam, Cambridge, UK) and phenylmethanesulfonyl
fluoride (Sigma-Aldrich). Twenty pL lysates were sodium
dodecyl sulfate-polyacrylamide gel electrophoresed,
followed by the transfer onto the polyvinylidene difluoride
membrane. Blocking was performed with 5% skim milk,
then the sheets were probed with rabbit polyclonal anti-
BID antibody (Cell Signaling Technology) diluted 1:1000
in phosphate-buffered saline (PBS). Then, goat anti-rabbit
IgG HRP-linked antibody (Cell Signaling Technology)
diluted 1:2000 in PBS was added. Immun Star HRP
Chemiluminescent Kit (Bio-Rad Laboratories) was used to
visualize the bands while Alliance 4.7 (UVItech, Cambridge,

UK) was used to capture and quantify the bands.

Data Analyses

Statistical analysis was performed with IBM SPSS Statistics
version 26 (IBM Corporation, Armonk, NY, USA). Shapiro-
Wilk test was performed to analyze the normality of the
data. To analyze the differences of the number of viable
cells between groups at 24 and 48 h, Kruskal-Wallis test
followed by post hoc Mann-Whitney U test were used.
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Results

CXRE Decreased the Amount of Viable HONE-1 Cells
At 24 and 48 h, the viability of HONE-1 cells in the DMSO-
treated group was the highest compared with other groups
(Figure 1A, 2A), while the viability of HONE-1 cells in
the Doxorubicin-treated group was the lowest (Figure 1B,
2B) as indicated by DAPI staining results. There were
337.83+66.58 and 297.50+81.44 viable HONE-1 cells
in the DMSO-treated group at 24 and 48 h, respectively.
Meanwhile, there were only 7.00+£5.87 and 4.83+2.40
viable cells after Doxorubicin treatment for 24 and 48 h,
respectively (Figure 3). Upon CXRE addition, the viability
of HONE-1 cells was lower compared with that in the
DMSO-treated group, implying that CXRE could reduce
the viability of HONE-1 cells (Figure 1C-1E, 2C-2E). The
number of viable HONE-1 cells decreased in concentration-
and time-dependent manner. The number of viable cells in
CXRE-treated groups were significantly lower compared
with that in DMSO-treated group (p<0.05), except for 10
pg/mL CXRE-treated group at 24 h (p=0.109). However,
the number of viable cells in CXRE-treated groups were
significantly higher compared with that in Doxorubicin-
treated group (p<0.05), except for 250 pg/mL CXRE-
treatment group at 48 h (p=0.872). CXRE-treated groups
had lower number of viable cells at 48 h than those at 24 h
(Figure 3).

CXRE Reduced Bid Expression in HONE-1 Cells

Bid expression levels in 10, 50, and 250 pg/mL CXRE-
treated groups were lower compared with that in the
DMSO-treated group. CXRE concentration of 250 pg/mL
showed greater reduction in Bid expression than the other
two concentrations. Bid expression level in HONE-1 cells
treated with 50 ng/mL CXRE was slightly higher compared

a0
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with those treated with 10 ng/mL CXRE. Bid expression
levels in the CXRE-treated groups were higher compared
with that in Doxorubicin-treated group. No band was
observed in the Doxorubicin-treated group (Figure 4).

Discussion

In the present study, CXRE reduced the viability of HONE-
1 cells in concentration- and time-dependent manner, which
may be caused by apoptosis induction. A previous study
reported that combination of Cisplatin, C. xanthorrhiza
rhizome ethanolic extract and Ficus septica leaves ethanolic
extract enhanced apoptosis of human breast cancer cells,
as demonstrated by higher cell death percentage when
compared with those that were treated with Cisplatin
merely.(24) Active compounds found in C. xanthorrhiza
rhizomes have also been reported to induce apoptosis of
several cancer cells. Xanthorrhizol has been demonstrated to
promote apoptosis in human hepatoma (17), promyelocytic
leukemia (19), and non-small cell carcinoma cells.(20)
Curcumin, another important compounds in rhizomes of C.
xanthorrhiza and other Curcuma species (11,25), has been
shown to promote apoptosis in NPC cell lines, such as NPC-
TW 076 (26), CNE1 and CNE2 (27), as well as other types
of cancer, including prostate cancer (22) and acute myeloid
leukemia cells.(28) Interestingly, a study reveals that a
combination of xanthorrhizol and curcumin synergistically
inhibit cell growth by inducing apoptosis in human breast
cancer cells.(29)

To confirm whether CXRE promoted apoptosis of
HONE-1I cells, the expression levels of Bid were measured.
Upon activation of death receptors by apoptotic signals, full
length Bid is truncated by cleaved caspase-8 to form truncated
Bid (t-Bid), which interconnects intrinsic and extrinsic
apoptotic pathways. Hence, upon activation, the amount

Figure 1. CXRE reduced the viability of HONE-1 cells after 24 h.
HONE-1 cells were seeded, starved for 12 h, and treated with DMSO, 3
uM Doxorubicin, or various concentrations of CXRE for 24 h. Cell nuclei
were stained with DAPI as described in Methods. These experiments were
repeated three times. A: DMSO; B: Doxorubicin; C: 10 pg/mL CXRE; D:
50 pg/mL CXRE; E: 250 pg/mL CXRE.
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of Bid is decreased while the amount of t-Bid is increased
in the cell. tBid then translocates to mitochondria where it
blocks anti-apoptotic activity of Bcl-extra-large (Bcl-XL)
and Bcl-2, and activates proapoptotic Bcl-2-associated
X protein (Bax) and Bcl-2 homologous antagonist killer
(Bak). This leads to the release of second mitochondria-
derived activator of caspase (Smac)/direct inhibitor of
apoptosis protein-binding protein with low pl (DIABLO)
and cytochrome ¢, which play critical roles in executing cell
death.(19,23,30) In the present study, Bid expression levels
in CXRE-treated HONE-1 cells were lower compared with
those in the DMSO-treated group. Thus, it can be concluded
that CXRE stimulated Bid activation.

Viable Cells
=% 3k
- 3k

T A o
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= = (050250 = = 050250
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Figure 3. CXRE decreased the number of viable HONE-1
cells in concentration- and time-dependent manner. HONE-1
cells were seeded, starved for 12 h, and treated with DMSO, 3
uM Doxorubicin, or various concentrations of CXRE for 24 and
48 h. Cell nuclei were stained with DAPI. The number of viable
cells in each slide was evaluated by two independent observers
as described in Methods. The data were expressed as mean+SD
(n=3). *p<0.05 vs. DMSO-treated group; *p<0.05 vs. Doxorubicin-
treated group.

Figure 2. CXRE reduced the viability of HONE-1 cells after 48 h.
HONE-1 cells were seeded, starved for 12 h, and treated with DMSO, 3
uM Doxorubicin, or various concentrations of CXRE for 48 h. Cell nuclei
were stained with DAPI as described in Methods. These experiments were
repeated three times. A: DMSO; B: Doxorubicin; C: 10 pg/mL CXRE; D:
50 ng/mL CXRE; E: 250 pg/mL CXRE.

The CXRE-induced Bid truncation could be related
to its active compounds, xanthorrhizol and curcumin.
Xanthorrhizol has been demonstrated to decrease Bid
expression in several types of cancer cells, such as hepatoma
(17), promyelocytic leukemia cells (19), and colon cancer
(31). Curcumin-induced reduction of Bid expression is
also reported in several cancer cells, including glioblastoma
(32) and B-precursor acute lymphoblastic leukemia cell
lines (33).

Xanthorrhizol has been reported to regulate several
signaling pathways which modulate apoptosis induction of
cancer cells. Xanthorrhizol inhibits proliferation and induces
apoptosis of non-small cell carcinoma cells by inhibiting
the activation of phosphatidylinositol 3-kinase (PI3K)/Akt/
nuclear factor kappa B (NF-kB) pathway, which is involved
in controlling cell survival.(20) Interestingly, this compound
may also be capable in inducing caspase-independent
apoptosis via stimulation of reactive oxygen species (ROS)-

2,500
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E 1 000
a
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Figure 4. CXRE diminished Bid expression in HONE-1 cells.
HONE-1 cells were seeded, starved for 12 h, and treated with
DMSO, 3 uM Doxorubicin, or 10, 50, or 250 pg/mL CXRE for
6 h as indicated in the panel. Cells were collected, lysed, and
further processed to obtained cell lysate for Western blot analysis
as described in Methods.
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mediated p38 mitogen-activated protein kinase (MAPK)
and c-Jun N-terminal kinase (JNK) in human oral squamous
cell carcinoma cells.(18)

Since the results of the present study showed that
CXRE activated Bid, which in turn leads HONE-1 cells
to apoptosis, components and phenomena in apoptosis
signaling pathway both upstream and downstream of Bid,
such as DNA fragmentation and AWm attenuation, as well
as the expression level of caspases and apoptogenic factors
should be examined.

Conclusion

CXRE could induce apoptosis via Bid activation, hence
reducing the viability of HONE-1 cells. Taken together,
CXRE is suggested to have cytotoxic effect towards NPC
cells, and it could be a potential anticancer agent for NPC.
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Abstract

ACKGROUND: Curcuma yanthorhiza thizomes
B have been demonstrated o hove  anficancer

properiies loward vanous types of cancer cells.
The effect of C. xantharriiza rhizome extract (CXRE) on
nasophuryngesl cancer (NPC) cells, mcluding (HONE-1
cell line has not been elucidated yet. Therefore, the effect
of CXREE on the apoptosis of HONE-1 cells and its possible
underlying mechanism are necessary to be explored,

METHODS: C. xartherrhiza thizomes were minced, dried,
extracted with distilled ethanol, filtered, and evaporated 1o
produce CXRE, HONE-1 cells were sceded. starved, and
treated with dimethyl sulfoxide (DMS0), Doxorubicin, or
varions concentrations of CXRE, Trewed HONE-1 cells
were stained with 4' &' -diamidino-2-phenylindole (DAPL)
snd the number of visble cells was counted. HONE-1
cells were also collected, lysed, and further processed for
immtinoblotting analysis to measure Bid sctivity.

RESULTS: The mumber of viable HONE-1 cells decreased
in concentration- and time-dependent manner, The number
of viable cells in 50 and 250 pg'mlL CXRE-treated groups
were significantly lower compared with that i the DMS0-
treated group after 24 h. At 48 b incubation period. the
mumber of viable cells in 10, 50 and 250 pg/ml CXRE-
treated proups were significantly lower compared with that
in the DMSO-treated group. The number of viable cells in
250 pp'mL CXRE-trestment group was nod sigmificantly
different compared with that in the Doxorubicin-treated
group after 4% h. Bid expression levels in CXRE-treated
groups were lower compared with that in the DMSO-treated
group,

CONCLUSION: CXRE could induce apoplosis via Bid
activation. hence reducing the viability of HONE-1 cells,

KEYWORDS: Curcwmna  xantherruza, nasopharyngeal
cancer, HONE- | cells, apoptosis. Bid

Indones Biomed J. 2023; 15(1): 100-5

Introduction

There are 133,354 new nasopharymgeal cancer (NPC)
cases aml BOODE deaths worldwide due W this 1ype
of cancer n 2020,{ 1) NPC 15 considered as the fifth most
common cancer in Indonesia after bresst, cervix uteri,
Tung. and liver cuncers, with 19943 new cases and 13,399
deaths (2) NPC is generally treated with radiotherapy, while
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combination of radiotherapy and chemotherapy is used o
treat wdvance-stage NPC.(3-5) Standard  trestments have
been reporied to cause numerous adverse effects, some
of which are  permanent.(6)  Advancement i cancer
treatment and the discovery of novel anticancer agents 1%
constantly growing. One of the main focuses of the
recent cancer research is the development of anticancer
sgents from natural substances or their derivatives since
they are believed to have a polential w inhibit cancer
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development ond progreéssion without affecting  norial
cells.(7.8)

Curcuma vanthorchiize D Dietr. is o medicinal plant
that belongs o Zingiberacene Twmily, The thivome of this
phant has been reported to have numerous pharmacological
pctivities, such ax antibacterial (9, 100, antioxidant (11,12),
anti-mflammstory (13,14) and anticancer propertics {15),
These properties aredueto the pre sence of nistural compounds,
which are dominated by curcuminoids and terpenoids ( 16)
Xanthorrhizol, the main compound of C. caethoerrihizg that
distinguishes this species with other Curcama species, has
beeen demonstrated o show anticancer activities on several
types of human cancer cells, including hepatoma (7§, oral
squamons cell carcinoma (18), promyelocytic leukemin
(19, snd non-small cell carcinoma(20)

HONE-1, an NPC cell ling, is ofien used (o investigite
the eytotoxic effect of compounds obtamed from a medicinal
plant.(21) This cell line has also been used in research that
assgsses cytotoxicity of extract obtmned from Curcimea
sp. However, the effect of C. xamthorrhiza chisome extract
(CXRE) on NPC cells, including HONE-1 cell line has not
been elucidated yet.

The cyvtodoxicity of compounds found in €
xanthorrhiza rhizomes on different types of cancer cells
may be related to apoposis.d17-20,22) One of the signaling
puthway that could be activated by these compounds o
initiate apipMosis 1% intrinsic apoplotic pathway, which
invirlves activation of B-cell lymphoma (Bel)-2 homology
3-interacting domain death ngonist (Bid). Apoptotic stimul
incuce Bid truncation w form runcated Bid (-Bid). 1-Bid
increases mitochondrial membrane permeability, which
in urn causes the release of apoptogenic faciors from
mitpchondria to cytoplasm. These apopiogenic factors
promote the sctivation of effector caspases that play a cntical
role m executing cell death (19 23) Since O vanthorrhizae
has been n:pcnm_‘tq show anticancer potential o various
types of cancer, the effect of CXRE on the apoptosis of
HONE-1 NPC cells and its possible underlying mechanism
re necessary to be exploned.

Methods

Plant Sample Collection and Extraction

C. xanthorrhiza  rthizome  samples  were  collected
from Bogor, Indonesia. The rhizomes wiere wdentified
amil exiracied in PT. Aretha Medika Ulama, Bandung,
Indonesia. Briefly, C, vanthorrhiza rhizomes were minced,

dried, extracted with distilled 70% ethanol for 24 h st room

Indones Biomed | 2022; 15(1): 100-5

temperatiore, and evaporated. The resulting CXRE was then
stored at -2°C.

HONE-1 Cell Culiure

HONE-1 ¢ells were cultured in RPMI 1640 without 1L-Gin
(Gibeo, Grand Island, NY, USA) supplemented with 10%
fetal bovine serum (Gibeo) and 19 Penicillin-Streptomycin-
Amphotericin B (Gibeo). The cells were mumtained in an
incubator at 377C with 5% €O,

4" 0 -diamidino-2-phenylindole (DAPLD Staining
HONE-=1 cells were seeded onto coverslips, treated with/
without dimethyl sulfoxide (DMS0), 3 pM Doxorubicin
(Dankos Farma, Jakarta, Indonesia), or 10, 30, or 250 pg/
mL CXRE for 24 or 48 h. CXRE-treated HONE- 1 cells were
fimed with 70% ethanol for 3 mumutes and washed in PHS.
HONE-1 cells were then Axed with 0, 1% Trton X-100 for |
minute and stuined by apply ing 12 100 diluted DAPI (Sigma-
Aldrich, 51, Louis, USA). HONE-1 cells were evaluated
and documented under a fluorescence microscope 10 three
replicates, In each slide, viable cell number was counted by
using grids by two independent observers.

Immunohloiting

HONE-1 cells were sceded amd treated  with/'without
DMSOY, 3 pM Doxorubicin, or 10, 50, or 250 pp'ml CXRE
for 6 b Treated HONE-1 cells were lysed with a lysis buffer
contaiming 10X radio-immunoprecipitation assay (RIPA)
buftfer | Abeam, Cambridge, UK jand pheny lmethanesul fony |
fluoride (Sigma-Aldrich). Twenty pL lveates were sodium
dodecyl  sulfate-polyacrylamide gel  electrophoresed
followed by the transfer onto the polyvinylidene difluoride
membrane. Blocking was performed with 5% skim milk,
then the sheets were probed with rabbit polyclonal ant-
BID antibody (Cell Signaling Technology ) diloted 1: 10600
m phosphate-buffered saline (PBS). Then, goat anti-rabbit
IpG HEP-linked antibody (Cell Signaling Technology)
diluted 12000 in PBS was added. Immun Star HRP
Chemiluminescent Kit (Bio-Rad Laboratories) was used 1o
visualize the bands while Alliance 4.7 (UVTtech, Cambridge,
UK} was wsed to capture and gquantify the bands.,

rita Analyses

Statistical analysis was performed with IBM SPSS Statistics
version 26 (IBM Corporation. Armonk, NY. USA). Shapiro-
Wilk test was performed to analvie the normality of the
data. To analyee the differénces of thenumber of viable
cells between groups of 24 and 48 h, Kroskal-Wallis tesi
followed by post hoc Mann-Whitney U test were used.
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Results

CXRE Decreased the Amount of Viable HONE-1 Cells

Al 24 and 48 h, the viability of HONE- | cells i the DMS0-
treated group was the highest compared with other groups
(Figure 1A, 2A), while the viability of HONE-1 cells in
the Doxorubicin-treated group was the lowest (Figure 1B,
2B) as indicated by DAPI staining results. There were
337 B3+66.58 29750481 44 HOMNE- |
in the DMSO-treated group at 24 and 48 b, respectively

il viahle cells
Meanwhile, there were only TS ET and 4832240
viahle cells after Doxoruhicin treatment for 24 and 48 h,
respectively (Figure 31 Upon CXRE addition, the viahility
of HONE-1 cells was lower compared with that in the
DMSO-treated group, implying that CXRE could reduce
the viabiliy of HONE-1 cells (Figure [C-1E, 2C-2E), The
number of viable HONE-1 cells decreased in concentration
and time-dependent manner, The number of viable cells in
CXRE-treated groups were signifcantly lower compared
with that in DMSO-treated group (p=<0.03), except for 10
pgml CXRE-treated group ot 24 h (p=0.00%), However,
the number of vioble cells in CXRE-treated groups wene
significantly higher compared with that m Doxorubicm-
treated group (p<0L053), except for 250 pp'ml CXRE-
treatment group of 48 h (p=08721). CXRE-treated groups
hid lower number of viable cells at 48 h than those a1 24 b
(Figure 3)

CXRE Redoced Bid Expression in HONE-1 Cells

Bid expression levels i 10, 50, and 250 pg'ml CXRE-
treated groups were lower compared with that in the
DMSO-treated group. CXRE concemtration of 250 pg'ml
showed greater reduction in Bid expression than the other
two concentrutions, Bud expression level in HONE-1 cells
treated with 30 pg'ml CXRE was shghtly gher compared
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with those treated with 10 gp'mL CXRE. Bid expression
levels in the CXRE-treéated groups were higher compared
with that in Doxorubicin-treated group. No band wis

ohserved in the Doxorubicin-treated group (Figure 4).

Discussion

I the present study, CXRE reduced the viahbility of HONE
| cells in concentration- and time-dependent manner, which
may be caused by apoptosiy induction. A previows study
reponied that combination of Cisplatin, ©, xanthorrhiza
rhizome ethanalic extract and Firus seprica leaves ethanalic
extruct enhanced apoptosis of human bresst cancer cells,
as demonstrated by higher cell death percentage when
compared with those that were treated with Cisplatin
merely.(24) Active compounds found i €. venthorrhiza
rhizomes have also been reported to induce apoplosis of
severil cancer cells. Xanthorrhizol his been demonstrsted to
promote apoptosis in human bepatoma (17), promyelocytic
leukemia (19), and non-small cell camcinoma cells{20)
Curcumin, apsther important compounds in rhizomes of C,
vepriiorriiz and other Cwrciena species (11 23), has been
shown to promote apoptosis in NPC cell lines. such as NPC-
W O76 (26), CNEI and CNE2 (27), as well as other types
of cuncer, mcluding prostate cancer (22) and acute myeloid
leukemia cells {28) Interestingly. a study reveals that a
combimation of xanthorrhizol and curcumin synergistically
imhibit cell growth by inducing apoposis in humsn breast
cancer cells.(29)

lo confirm whether CXRE promoted apopiosis of
HONE-1 cells, the expression levels of Bid were measured,
1 Ipem activiiion of death receplors by apoptotic signals, full
length Bid 15 trunc :Ht‘tlh}'c||.'iJ'.'|.'|.EL'd.‘-PiL‘i|."-E'- Loy form trumcated
Bid (-Bid). which
apopodic pathways. Hence, upon activation, the amount

interconmects ninnsic amd extninsic

Figure 1. CXRE redoced the vinbility of HONE-1 cells after 24 h.
HOKE-| cells were seeded
p M Doxosubicin, or vanous concentrations of CXRE for 24 b, Cell nucled

starved for 12 h, and tremted with DMS0, 3

were stained with DAP] as described in Methods, These ex periments wene
repented three times, A: DMS0; B: Doxorubicin: O: 10 pg'mL CXRE; D
50 pemL CXRE: E: 250 pg'mL CXRE
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of Bid s decreased while the amount of -Bid 15 increased
in the cell, (Bid then ranslocates w mitochondria where it
blocks anti-apoptotic activity of Bel-extraslarge (Bel-XL)
and Bel-2, and activates proapoptotic  Bel-2-associated
X protein (Bax) amnd Bel-2 homologous antagonist Killer
(Bak). This leads w the release of second mitochondria
derved mctivator of caspase (Smac)/direct mhibitor of
spoptosis protein-mnding protein with low pl (DIABLO)
and cytochrome o, which play cotical roles in execoting cell
death i 19,23 30) In the present study, Bid expression levels
in CXRE-treated HONE-1 cells were lower compared with
those in the DMSO-treated g roup. Thus, it can be concluded
that CXRE stimulated Bid activation,

450
-]
50 - " |

Vinhile Cells

(LR TR
Doxorubicin
CXRE (ug'ml)

= = 10 & 250 = = |0 50 250
Mh a8 h

Figure Y. CXHE decressed the number of viable HONE-1
cells in concentration- and tme-tdependent manner. HONE
cells were seeded . starved for 12 h, and veated with DMS0,
pivl Dioxorubicin, or vanos concentmations of CXRE for 24 and
A8 . Cell meclet were stmned with DAPL The number of viable

L]

cellg 1 ench slide wis evaluated by pwo |1!-.'f.{fu'|u.!a.'r|t DIRETVETS
as deseribed i Methods. The datn were expressed as means5D
{n=3) ) 48 v, DM SO peated oy S vy D sl

treated group

HOMNE-1 cells were seeded, starved (or 12 1

Figure I, UXRE reduced the viability of HONE-1 cells aller 48 h.

ad treated woth DDAWIS0), 3

M Doxorabac i, o varwus concentrations of CXRE for 48 b, Cell aucled
were stuined with DAPD as described in Methods . These experiments were
repeated three times. A: DMBS0; B: Doxombicing C: 10 pg'mL CXRE; D
Mpgml CXRE; E: 250 pp'mL CXRE

The CXRE-mduced Bid truncation could be related
o it active compounds, xanthorrhizol and curcumin.
Xanthorrhizol has been demonstrated o decrease Bid
expression inseveral types of cancer cells, such as hepatoma
{17), promyelocytic leukemia cells (19), and colon cancer
{31), Curcumin-induced reduction of Bid expression is
also reporied in several cancer cells, including glioblastoma
(32) and B-precursor scute lymphoblastic leukemia cell
lines (33)

Xanthorthizal has been reporied o regulate several
signaling pathways which modulate apoptosis induction of
cancer cells, Xanthorrhizol imhibits proliferation and induces
apopiosis of nomssmall cell carcinomi cells by nhibiting
the activation of phosphatidy limositol 3-kmase (PI3KVAKL
nuclear factor Kappa B (NF-xB) pathway, which is mvolved
in comirolling cell survival (20) Interestingly, this compound
may also be capable in inducing caspasc-independent

apoposis via stmulation of reactive oxygen species (ROS)-

2,500
£ 2000
E
3
< 1500
=4
E
1,000 |
g
=
-
2 sm l
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- e -
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3
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o

Figure 4. CXRE diminished Bid expression in HONE-1 cells.
HONE-T cells wene seeded, storved Tfor 12 b, and treated with
DMS0O, 3 pM Doxorubicin, or 10, 50, or 250 pg'ml CXRE for
6 h as indicated m the pangl. Cells were collected, lysed, and
[ s 1'-rl.1'|"\'\.-.'|| o obtnmed cell lyaate for Westem Blol paalywas

as dieseribed in Methads
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mediated pi& mitogen-activated protein kinase (MAPK)
kil c-Jun N-terminal kinase (INK) in human oral squanous
cell carcinomi cells. 18}

Since the results of the present study showed that
CXRE activated Bid, which in turn leads HONE-1 cells
tn apoptosis, components and phenomena in spoptosis
signaling pathway both upstream and downstream of Bid,
such as DNA fragmentation and A¥'m attenuation, as well
us the expression level of caspases and apoptogenic factors
shiould be examined.

Conclusion

CXRE could induce apoptosis via Bud sctvation, hence
reducing the viability of HONE-1 cells. Taken together,
CXRE is suggested to have cytotoxic effect towards NPC
cells, and it could be & potential anticancer ageni for NPC.
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