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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.
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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.

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.
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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.

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

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

•	 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	 is	 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.

Conflict 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	ICJME	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	
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R E S E A R C H  A R T I C L E

B
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 rhizomes were minced, dried, 

extracted with distilled ethanol, filtered, and evaporated to 
produce CXRE. HONE-1 cells were seeded, starved, and 

treated with dimethyl sulfoxide (DMSO), 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 μg/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 μg/mL CXRE-
treated groups were significantly lower compared with that 
in the DMSO-treated group. The number of viable cells in 

250 μg/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

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

Abstract

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 

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 

Copyright © 2023 The Prodia Education and Research Institute.
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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.

 The cytotoxicity of compounds found in C. 

xanthorrhiza rhizomes on different types of cancer cells 
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 

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-Gln 

(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
2
.

4',6'-diamidino-2-phenylindole (DAPI) Staining 

HONE-1 cells were seeded onto coverslips, treated with/
without dimethyl sulfoxide (DMSO), 3 μM Doxorubicin 
(Dankos Farma, Jakarta, Indonesia), or 10, 50, or 250 µg/
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 μM Doxorubicin, or 10, 50, or 250 µg/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 μL 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 

μg/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 μg/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 μg/mL CXRE-
treated groups were lower compared with that in the 

DMSO-treated group. CXRE concentration of 250 μg/mL 
showed greater reduction in Bid expression than the other 

two concentrations. Bid expression level in HONE-1 cells 

treated with 50 µg/mL CXRE was slightly higher compared 

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 

µM 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 μg/mL CXRE; D: 
50 μg/mL CXRE; E: 250 μg/mL CXRE.

with those treated with 10 µg/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-1 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 
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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 

µM 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 μg/mL CXRE; D: 
50 μg/mL CXRE; E: 250 μg/mL CXRE.

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 

µM 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 4. CXRE diminished Bid expression in HONE-1 cells. 

HONE-1 cells were seeded, starved for 12 h, and treated with 

DMSO, 3 µM Doxorubicin, or 10, 50, or 250 μg/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.

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 pI (DIABLO) 

and cytochrome c, 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. 

 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-κB) 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)-
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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 ΔΨm 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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