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Abstract
Opioid	dependence	is	one	of	the	severe	social	problems	encountered	by	civilization	nowadays.	
Prior	to	the	illicit	use	of	opioid,	an	abundance	of	research had been done in order to understand 
the	molecular	and	cellular	action	of	the	opioid.	In	spite	of	that,	the	actual	cellular	mechanism	
remains	controversial.	Hence,	this	review	is	targeting	on	the	mechanism	of	opioid	dependence	
in	 a	 biochemical	 pathway	 and	 treatments	 available	 either	 via	 drug	medication	or	 the	use	of	
natural	remedies	to	treat	opioid	dependence.
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Introduction
Chronic	opioid	had	become	a	threat	to	the	healthcare	
problems,	 despite	 of	 all	 the	 headway	 in	 medicinal	
field	 such	 as	 improvement	 in	 diagnostics	 and	
pharmacotherapy.	It	is	noted	that	the	effort	in	opioid	
prevalence	 had	 causes	 a	 great	 annual	 economic	
burden;	almost	USD	100	billion,	due	 to	 the	 loss	of	
workforce	efficiency	from	the	affected	 individuals1.  
Insufficient	 treatments	 or	 mismanagement	 can	
further	 cause	 additional	 suffering	 to	 individuals	
suffered	from	chronic	pain,	but	may	also	cause	other	
adverse	effects	including	delay	in	recovery,	changes	
in	 neuroplasticity,	 depression,	 suicide	 and	 opioid	

addiction1,	2

In	clinical	pathway	of	medication	field,	opioids	were	
commonly used to induce analgesic during surgery to 
act	as	an	anesthesia,	cough	suppression	and	diarrhea	
suppression3.	By	the	right	dosage	used,	opioid	helps	
to	 reduce	 the	 intensity	of	pain	 signals	 reaching	 the	
brain areas that control emotion, thus reducing 
the	 painful	 stimulus1.	 Unfortunately,	 the	 pure	 use	
of	 opioid	 was	 misused,	 causing	 bigger	 problems	
in	 society.	This	 illicit	 use	 of	 opioid	 had	 led	 to	 the	
damage	of	body	systems	such	as	severe	respiratory	
depression,	 constipation	 and	 in	most	 serious	 cases,	
death4.    
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In	 the	19th	 century,	 the	use	of	opiates	 and	cocaine	
were	almost	uncontrolled.	It	had	been	prescribed	and	
used	in	large	quantities	for	various	diseases.	Early	in	
the	 20th	 century,	 cocaine	 became	 related	 to	 crime,	
which	led	to	anxiety	over	the	use	of	opiates.	In	1909,	
the	 use	 of	 opium	 in	 medicine	 had	 been	 allowed,	
but	 it	 is	 prohibited	 in	 smoking.	 Later	 in	 1914,	 the	
Harrison	Narcotics	Tax	Act	was	enacted	to	regulate	
the	 import,	 export,	 manufacture	 and	 distribution	
of	 opium	 or	 cocaine.	 In	 1919,	 the	 Supreme	 Court	
confirms	 the	 Harrison	 Narcotics	 Tax	 Act,	 which	
states	 that	 doctors	 cannot	 set	 up	 supplies	 of	 opiate	
maintenance to addicts. At that time, addiction is 
not considered as a condition of illnessthus, doctors 
who	 set	 opiates	 to	 filtered	 drug	 addicts,	 lose	 their	
medical	 license	 or,	 in	 some	 cases,	 imprisonment.	
Those	addictswere	punished	for	crimes,	which	leads	
to	 an	 insufficient	 treatment	 to	 treat	 the	 addiction.	
The	advocacy	year	for	humanitarian	treatment	of	the	
bottom-line	illnesses	and	professional	organizations,	
along	with	the	published	articles	on	the	efficacy	and	
safety	of	opioid	 in	 the	 treatment	of	pain,	 led	 to	 the	
use	of	severe	pain	laws	that	promote	opioid	therapy	
for	chronic	pain	including	non-cancerous	pain.5,	6
In order for further understanding, the basic root of 
definition	of	addiction	terms	must	be	known.	Amongst	
them	are	physical	tolerance	and	dependence,	which	
are	often	associated	with	the	regular	or	longer-term	
use	 of	 opioids.	 Chronic	 use	 of	 heroin,	 oxycodone,	
and	 other	 morphine-derived	 drugs	 causes	 brain	
abnormalities,	which	lead	to	opioid	dependence	(the	
need	 to	 keep	 taking	 drugs	 to	 avoid	 a	 withdrawal	
syndrome) and addiction (intense drug craving and 
compulsive	 use	 of	 the	 drug)7.	 Opioid	 dependence	
occurs	 when	 body	 relies	 on	 substance	 for	 normal	
functioning8.	Opioid	dependence	is	an	adaptive	state	
of	the	body	when	an	isolated	interference	appears	in	
the body system9. During the administration of an 
opioid,	these	substances	specifically	and	chemically	
attach	 to	 µ-opioid	 receptors	 (MOR),	 which	 is	
opiate-sensitive	neuron	area10.	The	 linkage	of	 these	
chemicals	 to	 the	 MOR	 receptors	 trigger	 the	 same	
biochemical	brain	processes	that	reward	people	with	
feelings	of	 pleasure	when	 they	 engage	 in	 activities	
that	 promote	 basic	 life	 functions,	 such	 as	 eating,	
working	and	exercising7. 
During	 the	 long-term	 use	 of	 opioid,	 this	 substance	
abuse generally leads to the body system damage, 
lack	 of	 nutrition	 and	 a	 low	 physical	 and	 mental	
health. Medications are needed in order to recover 
body to the normal state. Modern medication such as 
methadone,	buprenorphine,	naloxone	and	naltrexone	

had	been	used	to	treat	opioid	dependence.	But,	none	
of	 these	 treatments	 are	 curative.	 These	medication	
works	 by	 blocking	 opioid	 effects,	 thus	 diminish	
withdrawal	symptoms	and	craving(11).	In	spite	of	that,	
the	 action	 of	 these	 medications	 is	 only	 temporary,	
and	 frequent	 intake	 of	 the	medication	 is	 a	must	 to	
avoid	withdrawal	effect.
In contrast to the modern medicine, alternative 
medication containing high nourishing nutrient 
can	 be	 helpful	 in	 some	way	 to	 deal	with	 chemical	
imbalances resulted from a long-term substances 
addiction.	Opioid	dependency	is	a	serious	illness	that	
involving	certain	spiritual,	psychological	and	social	
aspects	 of	 the	 affected	 person.	 Natural	 remedies	
such	 as	 plant-based	 nutrient	 (honey,	 nigella	 sativa,	
ginger, curcumin, dates, etc), high-content mineral 
water	 such	 as	 zam-zam	water	were	 often	used	due	
to	 the	 effectiveness	 that	 had	 been	 proven	 by	 the	
scientific	 evidence.	 Herbal	 medicines	 from	 plant	
sources	had	been	proven	to	contain	a	lot	of	biological	
active	compounds	that	synergistically	can	provide	a	
potentiating	effect12. 
Understandings	 of	 opioid	 dependence	 are	 not	
only	 based	 on	 the	 modification	 of	 opioid	 receptor	
during	 the	 drug	metabolism,	 but	 it	 clearly	 requires	
explanation	 during	 the	 activation	 of	 the	 opioid	
receptor.	 Furthermore,	 combination	 of	 existing	
medications	 with	 psychosocial	 therapies,	 have	
proven	 efficacy	 in	 reducing	 aspects	 of	 opioid	
addiction.	 Unfortunately,	 the	 complex	mechanisms	
of	 this	opioid	dependence	are	 still	 inconsistent	 and	
agreement cannot be achieved due to variation in 
mechanism	 involved.	 Thus,	 further	 research	 and	
study must be done to clearly understand regarding 
the	mechanism	and	pathway	of	opioid	dependence.
Opioid dependence and mechanism 
The	 diverse	 biological	 effect	 of	 opiates,	 from	
analgesia toaddiction, occur due to the action of 
opioid,	mediated	by	the	activation	of	specific	opioid	
receptors	 from	 G	 protein-coupled	 receptor	 family	
(GPCR);	 mu	 (µ),	 delta	 (δ),	 kappa	 (κ)	 and	 opioid	
receptor	 like-1	 (ORL-1)13.	 The	 body	 systems	 give	
the	same	effect,	similar	to	the	action	of	endogenous	
opioid	peptide	when	opioid	binding	occur13.
Studies	 reported	 that	 on	 agonist	 binding,	 opioid	
receptors	 coupled	 to	 G	 proteins	 and	 affect	 several	
signal	transduction	pathways,	including	inhibition	of	
adenylyl	cyclase	to	produce	second	messenger	cAMP	
and Ca2+	 channels,	 activation	 of	 inward-rectifying	
K+ channels, transient increases in intracellular 
Ca2+	 levels,	 and	 activation	 of	 phospholipase	 C	 and	
mitogen-activated	 protein	 kinases	 extracellular	
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signal-regulated	kinases	1	and	2(9, 14-19).	The	activation	
of	 MOR	 causes	 the	 hyperpolarization	 of	 post-
synapse,	 due	 to	 the	 inhibition	 of	 neurotransmitter	
release,	thereby	causes	an	analgesic	effect17.
Prolonged	use	of	opioid	will	lead	to	the	symptom	of	
tolerance,	physical	dependence,	and	addiction.	These	
conditions occur due to the lost of drug’s inhibitory 
effect	after	the	chronic	exposure	of	opioid7. Chronic 
opioid	 exposure	 causes	 the	 induction	 of	 adenylyl	
cyclase	 and	 cAMP-dependent	 protein	 kinase	 A,	
where	 with	 a	 sudden	 decrease	 of	 opioid	 intake,	
affected	 enzyme	 decrease	 and	 withdrawal	 affect	
appear20-22.		One	of	the	findings	from23 had suggested 
that	 up-regulation	 of	 cAMP	 pathway	 by	 protein	
kinase	A	(PKA)	might	play	an	important	role	in	the	
development	of	opioid	tolerance.
One of the factors that have been extensively studied 
regarding	 the	 opioid	 dependence	 is	 the	 calcium	
channel	 blocker.	A	 preliminary	 study	 from24shows	
that voltage-gated calcium channel had been 
affected	 by	 the	 activation	 of	 mu-opioid	 receptor	
(MOR) activation. Study regarding calcium channel 
blocker	shows	the	assumption	that	it	controls	opioid	
dependence	 and	 withdrawal	 syndrome	 via	 L-type	
voltage-dependent	calcium	channel	antagonist	 such	
as	verapamil,	diltiazem,	and	felodipine25,	26. Neuronal 
L-type	 calcium	 channels	 are	 important	 in	 the	
regulation	 of	 activity-dependent	 gene	 expression27. 
Asquoted	 from	 study	 by27, they investigate the 
inhibitory	 effect	 of	 Ca2+	 influx	 via	 L-type	 calcium	
channel	on	gene	expression	of	the	steroidogenic	acute	
regulatory	protein.	they	found	out	that	the	blocking	
of the calcium channel had resulted in an increase of 
cAMP-induced	protein	and	progesterone	production	
in MA-10 Leydig cells. 
Recollection	from	the	past	study28	also	had	reported	
that	 daily	 injection	 of	 rats	 with	morphine	 enhance	
the	cytosolic	protein	kinase	C	(PKC)	in	the	medulla	
region	but	not	in	the	membrane	fraction.	This	study	
had	 suggested	 that	 the	 upregulation	 of	 PKC	 in	 a	
specific	 area	may	 contribute	 to	morphine	 tolerance	
and	dependence.		
Modern Treatment for Opioid Dependence and 
Addiction
The	 clinical	 study	 had	 provided	 two	 general	
treatment	paths	to	choose,	either	opioid	maintenance	
treatment	 or	 detoxification29.	 Agonist	 and	 partial	
agonist medications are commonly utilized for 
both	 maintenance	 and	 detoxification	 purposes.	
While antagonist medications are used to 
accelerate	 detoxification	 process	 and	 prescribed	
post-detoxification	 assist	 in	 preventing	 relapse.	

Successfulness in a combination of treatment can be 
determined	from	the	outcomes;	whether	patient	have	
achieved	a	 level	of	 retention	 in	 treatment	of	opioid	
and other drug use29. 
Methadone
Methadone	is	a	µOR	agonist	that	helps	in	correcting	
the	compulsive	use	of	opiate	drugs	and	in	return	give	
the	individuals	a	productive	normal	life.	Methadone	
occupies	 the	brain	 receptor	 sites	affected	by	opioid	
drugs. Due to the long half-life and duration of 
action of methadone, the abstinence syndrome is 
delayed	and	prolonged	but	less	severe	than	that	from	
a	shorter-acting	opiate	such	as	heroin30. Methadone 
is eliminated from the body system via metabolism 
process	 occur	 in	 liver	 and	 kidney31. Methadone 
acting	via	several	ways	such	as	blocking	the	euphoric	
and	 sedating	 effects	 of	 opiates	 relieves	 the	 craving	
for	opiate	and	relieves	symptoms	such	as	withdrawal	
from	opiates32.
Generally,	 opioid-addicted	 individual	 requires	 less	
than	30	mg/day	methadone	to	reduce	the	withdrawal	
symptoms	 for	 the	 first	 time	 intake31.	Most	 patients	
require	a	dose	of	60-120	mg/day	to	achieve	optimum	
therapeutic	 effects	 of	 methadone32.	 Patients	 with	
high	dose	intake	of	methadone	(>80	mg/day)	shown	
a	 more	 effective	 effect	 compared	 to	 the	 low	 dose	
intake31.
Naloxone & Naltrexone
Both naloxone and naltrexone are medication 
commonly	 used	 in	 opiate	 addiction	 treatment.	
These	drugs	 act	 by	binding	 to	 the	opioid	 receptors	
in	 the	body,	 thus	blocking	 the	opiate	 receptors	 and	
prevent	the	body	from	responding	to	the	other	opiate.	
Consumption	of	opiate	antagonist	causes	individuals	
to	 inhibit	 the	 effect	 of	 opiate	 as	 it	 will	 block	 the	
body’s	 normal	 response	 to	 these	 drugs	 as	 well	 as	
endorphins	 that	 may	 also	 be	 released	 when	 such	
drugs are administered32. A daily dose of naltrexone 
(50	mg)	will	block	the	pharmacologic	effects	of	25	
mg	IV	heroin	for	as	long	as	24	hours,	and	increasing	
the dose extends its duration of action to 48 hours 
with	100	mg	and	72	hours	with	150	mg29.
Buprenorphine
Buprenorphine,	 a	 semi-synthetic	 opioid	 derivative	
is	a	partial	µ-opioid	agonist.	In	2002,	U.S	Food	and	
Drug	 Administration	 (FDA)	 approve	 a	 sublingual	
tablet (Subutex® and Suboxone®) as a medication 
to	be	used	in	the	treatment	of	opioid	dependence33. In 
opioid	addicts,	buprenorphine	has	 the	advantage	 to	
produce	sufficient	agonist	effect	to	enable	individual	
discontinue	 the	 illicit	 use	 of	 opioid	 and	 promoting	
treatment	retention	among	opioid	abusers34.
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Buprenorphine	 effects	 produce	 the	 typical	 opioid	
effect	and	also	 the	same	side	effect,	but	 its	maximal	
effect	 is	 less	 than	 those	of	 full	 agonist	 opioids	 such	
as	heroine	and	methadone.	Despite	 its	property	as	a	
partial	µ-opioid	agonist,	buprenorphine	has	a	ceiling	
effect	on	its	agonist	activity	where	after	a	certain	point	
of	intake,	taking	more	will	not	increase	any	of	the	drug	
effect35.	When	comparing	between	buprenorphine	and	
methadone	 treatment	 therapy,	 Whelan	 &	 Remski35 
review	show	that	a	flexible	dose	of	buprenorphine	was	
statistically	less	effective	than	methadone	in	retaining	
patients	in	treatment	although	it.	
Alternative treatment
Nigella sativa
Since ancient time, N. Sativa has a role such as to 
treat infectious disease or metabolic disorder. A 
recent study onN. Sativa	 shown	 that	 it	 has	 many	
pharmacological	 effects	 such	 as	 anti-inflammatory,	
antioxidant,	 analgesics	 and	 immune-protective	
properties	 as	 such	 reported	 in	 several	 studies36,	 37. 
Many	medicinal	properties	of	N. Sativa seeds extracts 
and/or	its	oil,	are	attributed	to	a	quinone	compound	
called	thymoquinone	(TQ)38.
Most	 of	 the	 medicinal	 properties	 of	N. sativahave 
been contributed by its seeds extracts or oils. The	
chemical	composition	of	N. sativa	is	widely	studied	
and	 the	 compounds	 found	 therein,	 especially	 TQ,	
carvacrol,	 p-cymene,	 t-anethole	 and	 4-terpinol	was	
proven	to	have	potent	antioxidant	activities.	Several	
studies have attributed this attenuation of oxidative 
stress by N. sativa to the free radical scavenging 
properties	 of	 N. sativa	 and	 provided	 evidence	 of	
increased	 expression	 of	 antioxidant	 genes39. N. 
sativa	 decreases	 hepatic	 lipid	 peroxidation	 and	
increases activities of catalase, Glutathione-S-
transferase,	 adenosine	 deaminase,	myeloperoxidase	
by	 normalizing	 glutathione	 (GSH)	 and	 nitric	 oxide	
(NO)	 levels	 due	 to	 TQ	 activity40-42.	 TQ	 has	 been	
shown	 to	 suppress	 the	 ferric-nitriloacetate-induced	
oxidative	stress	and	prevent	oxidative	injuries43.
Time	 frame	 studies	 on	N. sativasince	 two	 decades	
ago	focused	a	lot	on	the	effect	of	N. sativa extract and 
its	active	compound	to	help	in	supplemented	modern	
medication	in	treating	opioid	dependence,	tolerance.	
N. sativais	 believed	 to	 mediate	 in	 blocking	 the	
calcium	channel	via	its	active	compounds.	Calcium	
channel	blockers	have	been	proved	to	be	effective	in	
opioid	withdrawal	syndrome44, 45.
A	study	 fromHosseinzadeh	et al.38 stated that since 
TQ	 is	 the	major	 constituent	 of	N. Sativaoil, it can 
be	 hypothesized	 that	 the	 inhibitory	 effect	 of	 N. 
Sativaworks	 due	 to	 the	 neuroprotective	 effects	 of	

TQ	 on	 opioid-induced	 tolerance	 and	 dependence.	
Administration	of	single	doses	of	TQ	(20	and	40	mg/
kg,	i.p.)	30	minutes	before	the	injection	of	naloxone	(2	
mg/kg,	i.p.)	on	the	fourth	day,	significantly	decreased	
the	number	of	jumps	in	morphine-dependent	animals	
(p<0.05	 and	 p<0.001,	 respectively).	 In	 addition,	
repeated	 administration	 of	 TQ	 at	 the	 doses	 of	 20	
and	 40	 mg/kg,	 30	 minutes	 before	 the	 injection	 of	
morphine	during	the	3-day	administration	schedule,	
significantly	 decreased	 the	 number	 of	 jumps	 in	
morphine-dependent	 mice.	 This	 proved	 that	 result	
from	Hosseinzadeh	et al.	study	show	TQ	prevent	the	
induction	 of	 physical	 dependence	 to	morphine	 and	
attenuated	 the	 severity	 of	 the	 signs	 of	 withdrawal	
syndrome	in	morphine-dependent	mice.
Honey
Honey	had	been	used	traditionally	to	heal	the	wound,	
cough	 and	 sore	 throat(46,	 47).Honey	 consists	 of	
a	 compound	 such	 s	 carbohydrate,	 proteins	 and	
minerals48.	 Honey	 also	 contains	 many	 bioactive	
compounds	 such	as	gallic	acid,	kaempferol,	 ellagic	
acid,	 caffeic	 acid	 and	 chrysin	 which	 serve	 as	 an	
antioxidant,	 analgesic	 effect,	 antibacterial	 and	 anti-
allergic activities49-51.
In	morphine	dependence	and	tolerance	study,	within	
the	important	factor	concerning	the	use	of	honey	are	
the role of oxidative stress and antioxidant level via 
the	contribution	of	its	bioactive	compounds.	In vivo 
study	of	honey	on	rats	shows	that	honey	has	a	strong	
analgesic	 effect	 in	 a	 test	 of	 acetic	 acid	 formalin	
writhing	test	and	hot	plate	test	of	100,	200	and	500	
mg/kg	 of	 Sidr	 honey	 given	with	 a	 dose-dependent	
analgesic	effect46. In one of the study, it is found that 
1-10	mg/kg	of	ellagic	acid	tested	on	hot	plate	that	use	
short thermal of heat stimulus to have an analgesic 
effect52,	 53. A study by54shows	 a	 significant	 test	 on	
tail	flick	 latency,	where	 treatment	of	5,	30	and	100	
mg/kg	of	caffeic	acid	did	not	give	any	prevention	at	
early	phase	but	later	on,	antinociception	significantly	
increase	at	late	phase.
Holy Zam-zam water 
Treatment	 of	 opioid	 dependence	 with	 Holy	 Zam-
zam	water	 is	one	of	 the	new	discovered	 researches	
which	are	still	ongoing.	Zam-zam	water	has	a	special	
physique	 and	 advantageous	 water	 according	 to	
Al Zuhair & Khounganian55.	 Zam-zam	 water	 has	
a	 different	 quantity	 of	 minerals	 such	 as	 calcium,	
magnesium	 salts,	 lithium	 and	 zinc	when	 compared	
to	other	type	of	water.	It	has	a	slightly	higher	content	
of	 these	minerals	and	more	significantly	it	contains	
fluoride	which	is	an	effective	germicidal	action.
Research	 on	 the	 interaction	 between	 mineral	
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supplement,	 opioid	dependence	 and	 tolerance	done	
show	that	one	factor	that	can	cause	dependency	is	the	
lack	of	a	single	vitamin	or	mineral	supply	in	body56-58. 
Those	minerals	had	been	studied	and	show	a	positive	
result	in	alleviating	opioid	dependency,	although	an	
exact	mechanism	cannot	be	confirmed59,	60.
Conclusion
Opioid	drugs	have	both	advantages	and	disadvantages	
based	on	the	individual	intention	of	use.	Prescription	
of	 opioid	 without	 proper	 prescription	 will	 cause	
harmful	 effect	 to	 the	 users,	 in	 most	 cases	 causing	
drug abuse. Physician consultations are highly 
recommended	 for	 the	 right	 dosage	 of	 drug	 intake.	
Recent studies on the structural and molecular 
biology	of	opioid	receptors	can	promise	a	significant	
cure	 to	 treat	 dependency	 and	 addiction	 with	 more	
selective actions. 
Ethical clearance:	This	article	was	approved	from	the	
ethics Committee of Universiti Sultan Zainal Abidin 
(UniSZA),	 20400	 Kuala	 Terengganu,	 Terengganu	
Darul	Iman,Malaysia	prior	to	submission.

Conflict of interest: 
The	 authors	 declared	 no	 conflict	 of	 interest	 with	
respect	 to	 the	authorship	and/or	publication	of	 thus	
paper.
Acknowledgements
The	publication	of	this	article	is	supported	by	UniSZA	
Fundamental Research Grant Scheme (FRGS) 
FRGS/2/2014/SKK01/UNISZA/02/3	RR076.
Authors’ Contributions:
Data	 gathering	 and	 idea	 owner	 of	 this	 study:	 Nor	
Zidah Ahmad, Khairi Che Mat
Study design: Nor Zidah Ahmad, Nasir Mohamad, 
Rohayah	binti	Husain
Data	gathering:	Nor	Zidah	Ahmad,	Nor	Hidayah	Abu	
Bakar,Nur	Husna	Zakaria
Writing	 and	 submitting	 manuscript:	 Nor	 Zidah	
Ahmad1,	 Siti	 Norhajah	 Hashim,	 Liyana	 Hazwani	
Mohd Adnan
Editing	and	approval	of	final	draft:	Nor	Zidah	Ahmad,	
Mohamad	Halim	Mohamad	Shariff

References:
1.	 Cheatle	 MD,	 O’Brien	 CP.	 Opioid	 therapy	 in	 patients	

with	 chronic	 noncancer	 pain:	 Diagnostic	 and	 clinical	
challenges. Chronic Pain and Addiction. 30: Karger 
Publishers;	2011.	p.	61-91.

2.	 Fishbain	 DA,	 Rosomoff	 HL,	 Rosomoff	 RS.	 Drug	
abuse,	 dependence,	 and	 addiction	 in	 chronic	 pain	
patients.	The Clinical journal of pain.	1992;8(2):77-85. 
https://doi.org/10.1097/00002508-199206000-00003

3.		 Zhao	SZ,	Chung	F,	Hanna	DB,	Raymundo	AL,	Cheung	
RY,	Chen	C.	Dose-response	relationship	between	opioid	
use	and	adverse	effects	after	ambulatory	surgery.	Journal 
of pain and symptom management.	 2004;28(1):35-46. 

https://doi.org/10.1016/j.jpainsymman.2003.11.001	
4.	 	Savage	SR,	Kirsh	KL,	Passik	SD.	Challenges	in	using	

opioids	to	treat	pain	in	persons	with	substance	use	disorders. 
Addiction science & clinical practice.	 2008;4(2):4. 
https://doi.org/10.1151/ascp08424

5. Portenoy RK, Foley KM. Chronic use of 
opioid	 analgesics	 in	 non-malignant	 pain:	
report	 of	 38	 cases. Pain.	 1986;25(2):171-86. 
https://doi.org/10.1016/0304-3959(86)90091-6

6.	 Joranson	 D,	 Gilson	 A.	 State	 intractable	 pain	 policy:	
current status. APS Bulletin.	1997;7(2):7-9.

7.	 Kosten	 TR,	 George	 TP.	 The	 Neurobiology	 of	
Opioid	 Dependence:	 Implications	 for	 Treatment.	
Science & Practice Perspectives.	 2002;1(1):13-20. 



176

A	Review	on	Opioid	Dependence,	Mechanism	and	Treatments	Used:	Option	of	Treatments:	Modern	versus	Alternative	Medicine

https://doi.org/10.1151/spp021113
8.	 Braithwaite	RL,	Taylor	SE,	Treadwell	HM.	Health	issues	

in	the	Black	community:	John	Wiley	&	Sons;	2009.	
9.		 Xia	 M,	 Guo	 V,	 Huang	 R,	 Shahane	 SA,	 Austin	

CP,	 Nirenberg	 M,	 et	 al.	 Inhibition	 of	 Morphine-
Induced cAMP Overshoot: A Cell-Based Assay 
Model	 in	 a	 High-Throughput	 Format.	 Cellular 
and molecular neurobiology.	 2011;31(6):901-7. 
https://doi.org/10.1007/s10571-011-9689-y

10.	 McDonald	 J,	 Lambert	 D.	 Opioid	 receptors.	
Continuing Education in Anaesthesia, 
Critical Care & Pain.	 2005;5(1):22-5. 
https://doi.org/10.1093/bjaceaccp/mki004	

11.	 Kleber	 HD.	 Pharmacologic	 treatments	 for	 opioid	
dependence:	 detoxification	 and	 maintenance	 options.	
Dialogues in Clinical Neuroscience.	 2007;9(4):455-
70. 

12.	 Benzie	 IF,	 Wachtel-Galor	 S.	 Herbal	 medicine:	
biomolecular	 and	 clinical	 aspects:	 CRC	 Press;	 2011. 
https://doi.org/10.1201/b10787-2

13.	 Al-Hasani	 R,	 Bruchas	 MR.	 Molecular	 mechanisms	
of	 opioid	 receptor-dependent	 signaling	 and	
behavior.	 The	 Journal of the American Society 
of Anesthesiologists.	 2011;115(6):1363-81. 
https://doi.org/10.1097/ALN.0b013e318238bba6

14.	 Martini	 L,	 Whistler	 JL.	 The	 role	 of	 mu	 opioid	
receptor	 desensitization	 and	 endocytosis	 in	
morphine	 tolerance	 and	 dependence.	 Current 
opinion in neurobiology.	 2007;17(5):556-64. 
https://doi.org/10.1016/j.conb.2007.10.004

15.	 Hwang	 CK,	 Kim	 CS,	 Kim	 DK,	 Law	 P-Y,	 Wei	 L-N,	
Loh	 HH.	 Up-regulation	 of	 the	 μ-opioid	 receptor	
gene is mediated through chromatin remodeling 
and	 transcriptional	 factors	 in	 differentiated	 neuronal	
cells. Molecular pharmacology.	 2010;78(1):58-68. 
https://doi.org/10.1124/mol.110.064311

16.	 Adnan	 LHM,	 Bakar	 NHA,	 Mohamad	 N.	 Opioid	
dependence	and	substitution	 therapy:	 thymoquinone	as	
potential	 novel	 supplement	 therapy	 for	 better	 outcome	
for	 methadone	 maintenance	 therapy	 substitution	
therapy. Iranian journal of basic medical sciences. 
2014;17(12):926.	

17.	 Ninković	 J,	 Roy	 S.	 Role	 of	 the	 mu-opioid	
receptor	 in	 opioid	 modulation	 of	 immune	
function. Amino Acids.	 2013;45(1):9-24. 
https://doi.org/10.1007/s00726-011-1163-0

18.	 Pasternak	 GW,	 Pan	 Y-X.	 Mu	 opioids	 and	
their	 receptors:	 evolution	 of	 a	 concept.	
Pharmacological reviews.	 2013;65(4):1257-317. 
https://doi.org/10.1124/pr.112.007138

19.	 Tso	 PH,	 Wong	 YH.	 Molecular	 basis	 of	 opioid	
dependence:	 role	 of	 signal	 regulation	 by	 G‐
proteins.	 Clinical and experimental pharmacology 
and physiology.	 2003;30(5‐6):307-16. 
https://doi.org/10.1046/j.1440-1681.2003.03835.x

20.	 Mestek	 A,	 Hurley	 JH,	 Bye	 LS,	 Campbell	 AD,	 Chen	
Y,	 Tian	 M,	 et	 al.	 The	 human	 mu	 opioid	 receptor:	
modulation of functional desensitization by calcium/
calmodulin-dependent	protein	kinase	and	protein	kinase	
C. The journal of neuroscience.	 1995;15(3):2396-406. 

h t t p s : / / d o i . o r g / 1 0 . 1 5 2 3 /
JNEUROSCI.15-03-02396.1995	

21.	 Gupta	 S,	 Kulhara	 P.	 Cellular	 and	 molecular	
mechanisms	 of	 drug	 dependence:	 An	 overview	 and	
update.	 Indian journal of psychiatry.	 2007;49(2):85. 
https://doi.org/10.4103/0019-5545.33253

22.	 Zhao	 H,	 Loh	 HH,	 Law	 P.	 Adenylyl	 cyclase	
superactivation	 induced	 by	 long-term	 treatment	 with	
opioid	agonist	is	dependent	on	receptor	localized	within	
lipid	rafts	and	is	independent	of	receptor	internalization. 
Molecular pharmacology.	 2006;69(4):1421-32. 
https://doi.org/10.1124/mol.105.020024

23.	 Suzuki	T,	Tsuda	M,	Narita	M,	Funada	M,	Mizoguchi	H,	
Misawa	M.	Diazepam	pretreatment	suppresses	morphine	
withdrawal	signs	in	the	mouse. Life Sci.	1996;58(4):349-57. 
https://doi.org/10.1016/0024-3205(95)02294-5

24.	 Sese-a	E,	Vega	R,	Soto	E.	Activation	of	μ-opioid	receptors	
inhibits	 calcium-currents	 in	 the	 vestibular	 afferent	
neurons	of	the	rat	through	a	cAMP	dependent	mechanism.	
Frontiers in Cellular Neuroscience.	 2014;8(90). 
https://doi.org/10.3389/fncel.2014.00090

25.	 Barrios	 M,	 Baeyens	 J.	 Differential	 effects	
of	 calcium	 channel	 blockers	 and	 stimulants	
on	 morphine	 withdrawal	 in	 vitro.	 European 
journal of pharmacology.	 1988;152(1-2):175-8. 
https://doi.org/10.1016/0014-2999(88)90852-7

26.	 Michaluk	 J,	 Karolewicz	 B,	 Antkiewicz-Michaluk	
L,	 Vetulani	 J.	 Effects	 of	 various	 Ca2+	 channel	
antagonists	 on	 morphine	 analgesia,	 tolerance	 and	
dependence,	and	on	blood	pressure	in	the	rat. European 
journal of pharmacology.	 1998;352(2-3):189-97. 
https://doi.org/10.1016/S0014-2999(98)00373-2

27.	Helton	TD,	Xu	W,	Lipscombe	D.	Neuronal	L-Type	Calcium	
Channels	 Open	 Quickly	 and	 Are	 Inhibited	 Slowly.	
The Journal of Neuroscience.	 2005;25(44):10247-51. 
https://doi.org/10.1523/JNEUROSCI.1089-05.2005	

28.	 Narita	M,	 Feng	Y,	Makimura	M,	 Hoskins	 B,	 Ho	 I.	A	
protein	kinase	 inhibitor,	H-7,	 inhibits	 the	development	
of	 tolerance	 to	 opioid	 antinociception.	 European 
journal of pharmacology.	 1994;271(2-3):543-5. 
https://doi.org/10.1016/0014-2999(94)90817-6

29.	 Stotts	AL,	Dodrill	CL,	Kosten	TR.	Opioid	dependence	
treatment:	options	in	pharmacotherapy.	2009.

30.	 Anderson	 IB,	 Kearney	 TE.	 Use	 of	 methadone.	 The 
Western journal of medicine.	 2000;172(1):43-6. 
https://doi.org/10.1136/ewjm.172.1.43

31.	 Mohamad	 N,	 Bakar	 NH,	Musa	 N,	 Talib	 N,	 Ismail	 R.	
Better	retention	of	Malaysian	opiate	dependents	treated	
with	 high	 dose	methadone	 in	methadone	maintenance	
therapy.	 Harm reduction journal.	 2010;7(1):30. 
https://doi.org/10.1186/1477-7517-7-30

32.	 Pollack	HA,	D’Aunno	T.	Dosage	patterns	in	methadone	
treatment:	 results	 from	 a	 national	 survey,	 1988–2005. 
Health services research.	 2008;43(6):2143-63. 
https://doi.org/10.1111/j.1475-6773.2008.00870.x

33.	 Rosenblum	 A,	 Marsch	 LA,	 Joseph	 H,	 Portenoy	 RK.	
Opioids	and	the	treatment	of	chronic	pain:	controversies,	
current status, and future directions. Experimental 
and clinical psychopharmacology.	 2008;16(5):405. 
https://doi.org/10.1037/a0013628



177

Nor	Zidah	Ahmad,	Khairi	Che	Mat,	Nasir	Mohamad,	Rohayah	binti	Husain,	Nor	Hidayah	Abu	Bakar,	Nur	Husna	Zakaria,		Siti	Norhajah	Hashim,	Liyana	Hazwani	Mohd	Adnan,	Mohamad	Halim	Mohamad	Shariff

34.	 (NAABT)	TNAoAfBT.	What	exactly	is	Buprenorphine?	
2018	 [01	 September	 2016].	 Available	 from:	 https://
www.naabt.org/faq_answers.cfm?ID=2#.

35.	 Whelan	 PJ,	 Remski	 K.	 Buprenorphine	 vs	
methadone	 treatment:	 A	 review	 of	 evidence	 in	
both	 developed	 and	 developing	 worlds.	 Journal 
of neurosciences in rural practice.	 2012;3(1):45. 
https://doi.org/10.4103/0976-3147.91934

36.	 Shahraki	 S,	 Khajavirad	A,	 Shafei	MN,	Mahmoudi	M,	
Tabasi	NS.	Effect	of	total	hydroalcholic	extract	of	Nigella	
sativa and its n-hexane and ethyl acetate fractions on 
ACHN	and	GP-293	cell	lines.	Journal of Traditional and 
Complementary Medicine.	2015.	

37.	 Mehri	S,	Shahi	M,	Razavi	BM,	Hassani	FV,	Hosseinzadeh	
H.	 Neuroprotective	 effect	 of	 thymoquinone	 in	
acrylamide-induced neurotoxicity in Wistar rats. Iranian 
journal of basic medical sciences.	2014;17(12):1007.

38.	 Hosseinzadeh	H,	Parvardeh	S,	Masoudi	A,	Moghimi	M,	
Mahboobifard	F.	Attenuation	of	morphine	tolerance	and	
dependence	by	thymoquinone	in	mice.	Avicenna Journal 
of Phytomedicine.	2015:1-11

39.	 Ismail	 M,	 Al-Naqeep	 G,	 Chan	 KW.	 Nigella	 sativa	
thymoquinone-rich	 fraction	 greatly	 improves	
plasma	 antioxidant	 capacity	 and	 expression	 of	
antioxidant	 genes	 in	 hypercholesterolemic	 rats. Free 
Radical Biology and Medicine.	 2010;48(5):664-72. 
https://doi.org/10.1016/j.freeradbiomed.2009.12.002

40. Ilhan A, Gurel A, Armutcu F, Kamisli S, Iraz M. 
Antiepileptogenic	 and	 antioxidant	 effects	 of	 Nigella	
sativa	 oil	 against	 pentylenetetrazol-induced	 kindling	
in mice. Neuropharmacology.	 2005;49(4):456-64. 
https://doi.org/10.1016/j.neuropharm.2005.04.004

41.	 El-	 Feki,	 M.A.;	 Refaat,	 I.H.	 and	 Mohany,	 M.A.	
Modulatory	 Effects	 of	 THYMOQUINONE	 on	 the	
Histological	Changes	 Induced	by	 IMIDACLOPRID	 in	
ALBINO Rats. J. Egypt. Soc. Toxicol. 2008; 39: 79-84.

42.	 Bunyamin	 S,	 Celik	 I,	 Tülüce	 Y.	 The	 Effects	 of	 Diet	
Supplemented	 with	 the	 Black	 Cumin	 (	 Nigella	 sativa	
L.)	 upon	 Immune	 Potential	 and	 Antioxidant	 Marker	
Enzymes	 and	 Lipid	 Peroxidation	 in	 Broiler	 Chicks.	
Journal of Animal and Veterinary Advances.	 2008;	
7(10):	1196-1199

43.	 Khan	 N,	 Sultana	 S.	 Inhibition	 of	 two	 stage	 renal	
carcinogenesis,	oxidative	damage	and	hyperproliferative	
response	 by	 Nigella	 sativa.	 European Journal 
of Cancer Prevention.	 2005;14(2):159-68. 
https://doi.org/10.1097/00008469-200504000-00012

44.	 Gilani	A,	Aziz	 N,	 Khurram	 I,	 Chaudhary	 K,	 Iqbal	A.	
Bronchodilator,	 spasmolytic	 and	 calcium	 antagonist	
activities	of	Nigella	sativa	seeds	(Kalonji):	a	traditional	
herbal	 product	 with	 multiple	 medicinal	 uses.	 JPMA 
The Journal of the Pakistan Medical Association. 
2001;51(3):115-20.

45.	 Sangi	 S,	Ahmed	 SP,	 Channa	 MA,	Ashfaq	 M,	 Mastoi	
SM.	A	new	and	novel	treatment	of	opioid	dependence:	
Nigella sativa 500 mg. J Ayub Med Coll Abbottabad. 
2008;20(2):118-24.

46.	 Alzubier	 AA,	 Okechukwu	 PN.	 Investigation	 of	 anti-

inflammatory,	antipyretic	and	analgesic	effect	of	Yemeni	
Sidr	Honey.	World Acad Sci Engin Technol.	2011;5:41-6.

47.	 Mayer	 A,	 Slezak	 V,	 Takac	 P,	 Olejnik	 J,	 Majtan	 J.	
Treatment	 of	 non-healing	 leg	 ulcers	 with	 honeydew	
honey. Journal of tissue viability.	 2014;23(3):94-7. 
https://doi.org/10.1016/j.jtv.2014.08.001

48. White JJ. Detection of honey adulteration by 
carbohydrage analysis. Journal-Association of Official 
Analytical Chemists.	1980;63(1):11-8.

49. Ahmed J, Prabhu S, Raghavan G, Ngadi M. 
Physico-chemical, rheological, calorimetric and 
dielectric behavior of selected Indian honey. 
Journal of Food Engineering.	 2007;79(4):1207-13. 
https://doi.org/10.1016/j.jfoodeng.2006.04.048

50.	 Pyrzynska	 K,	 Biesaga	 M.	 Analysis	 of	 phenolic	
acids	 and	 flavonoids	 in	 honey.	 TrAC trends 
in analytical chemistry.	 2009;28(7):893-902. 
https://doi.org/10.1016/j.trac.2009.03.015

51.	 Gheldof	 N,	 Wang	 X-H,	 Engeseth	 NJ.	 Identification	
and	 quantification	 of	 antioxidant	 components	 of	
honeys	 from	 various	 floral	 sources.	 Journal of 
agricultural and food chemistry.	 2002;50(21):5870-7. 
https://doi.org/10.1021/jf0256135

52.		 Schildhaus	N,	Trink	E,	Polson	C,	DeTolla	L,	Tyler	BM,	Jallo	
GI,	et	al.	Thermal	latency	studies	in	opiate-treated	mice.	
Journal of pharmacy & bioallied sciences.	2014;6(1):43. 
https://doi.org/10.4103/0975-7406.124316	

53.	 Kruger	L.	Methods	in	pain	research:	CRC	press;	2001. 
https://doi.org/10.1201/9781420042566

54. Gamaro GD, Suyenaga E, Borsoi M, Lermen J, Pereira 
P,	 Ardenghi	 P.	 Effect	 of	 rosmarinic	 and	 caffeic	 acids	
on	inflammatory	and	nociception	process	 in	rats.	ISRN 
pharmacology.	2011;2011.

55.	 Al	 Zuhair	 N,	 Khounganian	 R.	 A	 comparative	 study	
between	the	chemical	composition	of	potable	water	and	
Zamzam	water	 in	Saudi	Arabia.	Saudi Dental Journal. 
2006;18:1-9. 

56.	 Hoffer	A,	Saul	AW.	The	Vitamin	Cure	for	Alcoholism:	
Orthomolecular	Treatment	of	Addictions: Basic Health 
Publications,	Inc.;	2009.

57.	 Glynn,	 J.,	 &	 Bhikha,	 R..	 Herbal	 Products	 and	
Conventional	Drugs	–	an	Uneasy	Alliance.		Bangladesh 
Journal of Medical Science. 2018;18(1),	24-29.	https://
doi.org/10.3329/bjms.v18i1.39542.

58. Mishra, A., Rahman, S., & Khan, R.. CNS Activity of 
Myristica	 fragrans	 Houtt.	 -	 An	 Experimental	 Study.	
Bangladesh Journal of Medical Science,	 2018;	 17(1),	
98-106.	https://doi.org/10.3329/bjms.v17i1.35289

59.	 Dehpour	 A,	 Farsam	 H,	 Azizabadi-Farahani	
M.	 The	 effect	 of	 lithium	 on	 morphine-induced	
analgesia in mice. General Pharmacology: 
The Vascular System.	 1994;25(8):1635-41. 
https://doi.org/10.1016/0306-3623(94)90365-4

60.	 Dziedzicka-Wasylewska	 M,	 Maćkowiak	 M,	 Fijaτ	 K,	
Wędzony	K.	Adaptive	changes	in	the	rat	dopaminergic	
transmission	following	repeated	lithium	administration.	
Journal of neural transmission.	 1996;103(7):765-76. 
https://doi.org/10.1007/BF01273357


