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Addiction disorders have been largely documented as chronic
and relapsing with irrepressible drug consumption behavior and
compulsiveness [1]. Cocaine addiction is a comprehensive social
and health-impairing issue that carries significant burden to many
countries worldwide, especially to the developed societies [2]. It is
causing heightened load of diseases, criminality, domestic violence,
disability and death, among others [3,4]. Given the severity and
potential threat that all these social maladies embody to human
kind, it is imperative to develop effective treatments for cocaine
addiction and dependence. However, despite all scientific studies on
pharmacological substances, an effective treatment for this terrible
condition does not exist, and currently there are no definite approved
medicines for cocaine addiction disorders [5].

Cocaine is a powerful psychostimulant of the central nervous
system (CNS) that increases alertness, energy and motor activity
[6]. It also induces feelings of euphoria and happiness and amplifies
personal sensations including sexuality [7]. In humans, the
physiological mechanisms by which cocaine exerts its stimulatory
effects relay in the increased levels of the neurotransmitter dopamine
within the brain [8]. For decades, drug addiction problems have
been regarded to men [9]. And, although cocaine dependency in
men continues to be higher than in women, the later initiates its use
sooner [10], show higher exploit [11], progresses more avidly from
informal use to dependence [12] [13] exhibit increased behavioral
issues associated to drugs [14], have less clean periods [11] and even
respond to stress and depression differently because these increase
their relapse episodes more than in men [15-17]. The evidence
suggests that the dynamic interactions of fluctuating sex steroids
(e.g., estrogen, progesterone) regulating women’s reproductive cycles
may be physiologically relevant to the subjective response to cocaine
in addicted females [18]. Furthermore, gonadal hormones seem to
have important mediating effects on addictive behaviors, particularly
in females; while estradiol increases the motivation to take cocaine,
progesterone counteracts its facilitatory effects [18-20]. It is clear
that drug abuse and dependency exhibit different and perhaps more
intricate patterns in women compared to men [9,10]. Furthermore,
according to SAMHSA 2008 report, young girls initiate into drugs
between the ages of 12 and 17 years old [21].

What is the current status on cocaine addiction research? What are
the treatment options?

Addiction research had progressed enormously during the last
decades, and certainly the understanding of addictive behaviors
continues to improve [22]. However, the final mechanisms by
which cocaine induces CNS dependency and adaptation are not well
understood and much still yet to be determined [7].

To date, there is no FDA approval for the use of a definite
pharmacological therapy for cocaine abuse and dependency
[5,7,23,24]. Although there are several treatment options, the cost for
such therapies is exorbitant, their effectiveness is limited and some
have considerable side effects [5,25]. Hence, the National Institute
on Drug Abuse (NIDA) had focused most research efforts for the
development of effective medications to treat addictive behaviors
[6]. After decades of investigations on varied experimental therapies
there are several pharmacological contenders. Among them are drug
agonists (e.g. nicotin, methadone), drug antagonists and metabolic
modulators such as naltrexone and disulfiram, respectively [26].
The use of antidepressants, antipsychotics and anticonvulsants
therapeutic agents has also been explored [27-29]. In addition,
compounds such as anticocaine antibodies [30], passive [31,32]
and active immunization [33] have been proposed. However,
drug interceptors-Butyrylcholinesterase (BChE) or
destruction (cocaine hydrolase), bacterial cocaine esterase (CocE)
and newer hydrolases (“CocH”, “CocH2”) [34-38] have acquired
a great deal of attention more recently [22]. Furthermore, some

enzymatic

researchers suggest that the combination of anticocaine vaccines and
enzyme destruction therapies may hold the key for the treatment
of cocaine addiction disorders [22,36,38,39]. However, while these
outcomes seem promising there are significant concerns (e.g., safety,
pharmacoeconomics, bioethics) and clinical barriers to consider,
especially because none of these pharmacotherapies have proven to
treat cocaine dependency in a complete, safe and practical manner
[40,41]. In addition, many of these treatments cause potentially
catastrophic side effects and carry major clinical challenges that may
prevent a suitable transition to the bedside [5, 41-43].

Addiction: the relationship between therapy and disease?

The clinical and neurobiological views on addiction have
differing perspectives [44]. Clinically, addiction has been regarded to
a continuous lack of control in the use of drug despite its deleterious
consequences [45]. Neurobiologically, addiction has been defined as
“a chronic, relapsing disease of the brain” [46]. Based on the latest,
one main goal for the research in neurosciences is to elaborate
effective therapeutic treatments [44].

The ideal cocaine addiction treatment agent must be practical and
long-term effective; that includes preventing the onset of cravings
and subsequent unpredictable relapse that at times occur even after
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extended periods of abstinence [47]. It should not adversely affect the
immunogenicity of cocaine addicted patients, and should effectively
thwart their upsurge of drug consumption. Which may transpire
inevitably not necessarily to defy the treatment efficacy (clinical
challenge), but coerced by their brain disease and impaired mental
state (neurobiological challenge) [43,44]. In addition, the therapy
should have minimal side effects; that is, no risk for cardiac conditions
(i.e., arrhythmias), vascular complications (e.g., cerebral, coronary,
systemic), ischemic conditions, seizures, brain chemistry imbalances,
systemic toxicity and hyperthermia [43]. Also, given the important
role of sex steroids on addictive behaviors of women [18-20], the
ideal treatment should also consider these fluctuating hormones,
since drug abuse and dependency manifest differently among sexes
[9,10]. Moreover, the ideal treatment should act in the best interest
of human bioethical and neuroethical principles, public health and
socioeconomics [43,48].

However, despite all years of research trying to understand the
complex mechanisms underlying cocaine addiction, none of the
proposed pharmacological options seems genuinely practical. On
one hand, agonists and antagonists pharmacological formulations
have proven ineffective [22]. On the other hand, current vaccination
therapies have shown strong limitations because they only produce
the desirable high titers of anticocaine antibodies in a small number
of inoculated addicts [22,49]. That is, because human vaccination
responses are subjective to varied uncontrollable variables such as the
individual’s wellbeing status, the use of comorbid medications (e.g.,
immunosuppressive agents) and genetic polymorphisms, among
others [22,50]. The study of genetic polymorphisms is particularly
important because of the different genetic regulatory forces on the
patient’s humoral responses upon antigenic induction [51]. In view
of these limitations, new research approaches are necessary; perhaps
supporting alternatives treatments such as natural agent therapies
may be not only reasonable but opportune.

On this regard, some addiction researchers are shifting gears by
investigating alternative and natural medicine treatments such as
acupuncture and herbal therapies [25]. Other alternative therapies
include meditation [52-55] and aerobic exercise [56-60]. Among
these treatments the use of natural herbal medicines seems most
appealing primarily because they have been used for hundreds of
years in traditional and oriental medicine [25]. Several investigations
on natural herbal agents have reported benefits such as anxiolytic,
adaptogenic, anti-stress and antidepressants [61-64]. Some studies
have specifically supported the use of herbal extracts for the treatment
of cocaine addiction [65-67]. Preliminary results reported a reduction
in cocaine self-administration and cocaine-induced reinstatement
[68,69]. Others showed an inhibition in cocaine-induced behavioral
sensitization through central modulatory mechanisms in the
dopaminergic system [70], and the suppression of cocaine effects in
a dose- dependent manner through the attenuation of its enhancing
effects on evoked dopamine release [71]. Altogether, these studies
suggest that natural formulation therapies may be potentially
beneficial for the treatment of cocaine addiction. However, a major
obstacle is that all these alternative areas of treatment are vastly
unexplored. Therefore, the evidence is inconclusive and inadequate
to support the viability of any of these natural agents as a primary or
adjunctive therapy [72].

Although there have been significant advances in the study of
the neuroscience of addiction, the proposed new pharmacotherapies
appear to lack overall pragmatism, clinical suitability and carry
robust bioethical and pharmacoeconomic concerns. Consequently,
it is imperative to promote more and improved investigations to
increase the scientific understanding of natural, alternative and
complementary medicines. For many years, these therapies have
been used to treat effectively many chronic mental conditions
such as anxiety and depression. Needless to say, natural agent
formulations merit attention because they may potentially support
the development of more innocuous, financially conscious and
clinically sustainable therapies to treat cocaine addiction disorders.
Despite all developmental hurdles and experimental obstacles, we all
hope and eagerly wait for the discovery of the idyllic therapy to treat
cocaine addiction.

References

1. Koob GF, Ahmed SH, Boutrel B, Chen SA, Kenny PJ, Markou A, et al.
Neurobiological mechanisms in the transition from drug use to drug
dependence. See comment in PubMed Commons below Neurosci Biobehav
Rev. 2004; 27: 739-749.

2. Degenhardt L, Baxter AJ, Lee YY, Hall W, Sara GE, Johns N, et al. The global
epidemiology and burden of psychostimulant dependence: findings from the
Global Burden of Disease Study 2010. See comment in PubMed Commons
below Drug Alcohol Depend. 2014; 137: 36-47.

3. Hanzlick R, Gowitt GT. Cocaine metabolite detection in homicide victims. See
comment in PubMed Commons below JAMA. 1991; 265: 760-761.

4. Stein MD. Medical consequences of substance abuse. See comment in
PubMed Commons below Psychiatr Clin North Am. 1999; 22: 351-370.

5. Shorter D, Kosten TR. Novel pharmacotherapeutic treatments for cocaine
addiction. See comment in PubMed Commons below BMC Med. 2011; 9:
119.

6. Drgon T, Zhang PW, Johnson C, Walther D, Hess J, Nino M, et al. Genome
wide association for addiction: replicated results and comparisons of two
analytic approaches. See comment in PubMed Commons below PLoS One.
2010; 5: e8832.

7. Preti A. New developments in the pharmacotherapy of cocaine abuse. See
comment in PubMed Commons below Addict Biol. 2007; 12: 133-151.

8. Volkow ND, Wang GJ, Fowler JS, Logan J, Gatley SJ, Wong C, et al.
Reinforcing effects of psychostimulants in humans are associated with
increases in brain dopamine and occupancy of D(2) receptors. See comment
in PubMed Commons below J Pharmacol Exp Ther. 1999; 291: 409-415.

9. Quifiones-Jenab V. Why are women from Venus and men from Mars when
they abuse cocaine? See comment in PubMed Commons below Brain Res.
2006; 1126: 200-203.

10. Weiss RD, Martinez-Raga J, Griffin ML, Greenfield SF, Hufford C. Gender
differences in cocaine dependent patients: a 6 month follow-up study. See
comment in PubMed Commons below Drug Alcohol Depend. 1997; 44: 35-
40.

11. Griffin ML, Weiss RD, Mirin SM, Lange U. A comparison of male and female
cocaine abusers. See comment in PubMed Commons below Arch Gen
Psychiatry. 1989; 46: 122-126.

12. McCance-Katz EF, Carroll KM, Rounsaville BJ. Gender differences in
treatment-seeking cocaine abusers--implications for treatment and prognosis.
See comment in PubMed Commons below Am J Addict. 1999; 8: 300-311.

13. O'BrienMS, Anthony JC. Risk of becoming cocaine dependent: epidemiological
estimates for the United States, 2000-2001. Neuropsychopharmacology:
official publication of the American College of Neuropsychopharmacology.
2005; 30: 1006-1018.

14. Kosten TA, Gawin FH, Kosten TR, Rounsaville BJ. Gender differences in

Submit your Manuscript | www.austinpublishinggroup.com

Austin J Biomed Eng 1(3): id1015 (2014) - Page - 02


http://www.ncbi.nlm.nih.gov/pubmed/15019424
http://www.ncbi.nlm.nih.gov/pubmed/15019424
http://www.ncbi.nlm.nih.gov/pubmed/15019424
http://www.ncbi.nlm.nih.gov/pubmed/15019424
http://www.ncbi.nlm.nih.gov/pubmed/24559607
http://www.ncbi.nlm.nih.gov/pubmed/24559607
http://www.ncbi.nlm.nih.gov/pubmed/24559607
http://www.ncbi.nlm.nih.gov/pubmed/24559607
http://www.ncbi.nlm.nih.gov/pubmed/1990194
http://www.ncbi.nlm.nih.gov/pubmed/1990194
http://www.ncbi.nlm.nih.gov/pubmed/10385938
http://www.ncbi.nlm.nih.gov/pubmed/10385938
http://www.ncbi.nlm.nih.gov/pubmed/22047090
http://www.ncbi.nlm.nih.gov/pubmed/22047090
http://www.ncbi.nlm.nih.gov/pubmed/22047090
http://www.ncbi.nlm.nih.gov/pubmed/20098672
http://www.ncbi.nlm.nih.gov/pubmed/20098672
http://www.ncbi.nlm.nih.gov/pubmed/20098672
http://www.ncbi.nlm.nih.gov/pubmed/20098672
http://www.ncbi.nlm.nih.gov/pubmed/17508985
http://www.ncbi.nlm.nih.gov/pubmed/17508985
http://www.ncbi.nlm.nih.gov/pubmed/10490931
http://www.ncbi.nlm.nih.gov/pubmed/10490931
http://www.ncbi.nlm.nih.gov/pubmed/10490931
http://www.ncbi.nlm.nih.gov/pubmed/10490931
http://www.ncbi.nlm.nih.gov/pubmed/17010952
http://www.ncbi.nlm.nih.gov/pubmed/17010952
http://www.ncbi.nlm.nih.gov/pubmed/17010952
http://www.ncbi.nlm.nih.gov/pubmed/9031818
http://www.ncbi.nlm.nih.gov/pubmed/9031818
http://www.ncbi.nlm.nih.gov/pubmed/9031818
http://www.ncbi.nlm.nih.gov/pubmed/9031818
http://www.ncbi.nlm.nih.gov/pubmed/2913971
http://www.ncbi.nlm.nih.gov/pubmed/2913971
http://www.ncbi.nlm.nih.gov/pubmed/2913971
http://www.ncbi.nlm.nih.gov/pubmed/10598213
http://www.ncbi.nlm.nih.gov/pubmed/10598213
http://www.ncbi.nlm.nih.gov/pubmed/10598213
http://www.ncbi.nlm.nih.gov/pubmed/15785780
http://www.ncbi.nlm.nih.gov/pubmed/15785780
http://www.ncbi.nlm.nih.gov/pubmed/15785780
http://www.ncbi.nlm.nih.gov/pubmed/15785780
http://www.ncbi.nlm.nih.gov/pubmed/8450576

Lopez-Ojeda W

Austin Publishing Group

15.

16.

17.

1

[oc]

19.

20.

21.
22.

23.

24,

25.

2

[«2]

27.

28.

29.

30.

3

-

32.

3

w

cocaine use and treatment response. See comment in PubMed Commons
below J Subst Abuse Treat. 1993; 10: 63-66.

McKay JR, Rutherford MJ, Cacciola JS, Kabasakalian-McKay R, Alterman
Al. Gender differences in the relapse experiences of cocaine patients. See
comment in PubMed Commons below J Nerv Ment Dis. 1996; 184: 616-622.

Elman I, Karlsgodt KH, Gastfriend DR. Gender differences in cocaine craving
among non-treatment-seeking individuals with cocaine dependence. See
comment in PubMed Commons below Am J Drug Alcohol Abuse. 2001; 27:
193-202.

Hyman SM, Paliwal P, Chaplin TM, Mazure CM, Rounsaville BJ, Sinha R, et
al. Severity of childhood trauma is predictive of cocaine relapse outcomes in
women but not men. See comment in PubMed Commons below Drug Alcohol
Depend. 2008; 92: 208-216.

. Quinones-Jenab V, Jenab S. Progesterone attenuates cocaine-induced

responses. See comment in PubMed Commons below Horm Behav. 2010;
58: 22-32.

Becker JB, Hu M. Sex differences in drug abuse. See comment in PubMed
Commons below Front Neuroendocrinol. 2008; 29: 36-47.

Segarra AC, Agosto-Rivera JL, Febo M, Lugo-Escobar N, Menéndez-
Delmestre R, Puig-Ramos A, et al. Estradiol: a key biological substrate
mediating the response to cocaine in female rats. See comment in PubMed
Commons below Horm Behav. 2010; 58: 33-43.

SAMHSA, National Survey on Drug Use and Health. 2008.

Orson FM, Wang R, Brimijoin S, Kinsey BM, Singh RA, Ramakrishnan M,
et al. The future potential for cocaine vaccines. See comment in PubMed
Commons below Expert Opin Biol Ther. 2014.

Dackis CA. Recent advances in the pharmacotherapy of cocaine dependence.
See comment in PubMed Commons below Curr Psychiatry Rep. 2004; 6:
323-331.

Shearer J, Gowing LR. Pharmacotherapies for problematic psychostimulant
use: a review of current research. See comment in PubMed Commons below
Drug Alcohol Rev. 2004; 23: 203-211.

Lu L, Liu Y, Zhu W, Shi J, Liu Y, Ling W, et al. Traditional medicine in the
treatment of drug addiction. See comment in PubMed Commons below Am J
Drug Alcohol Abuse. 2009; 35: 1-11.

. Stitzer ML, Walsh SL. Psychostimulant abuse: the case for combined

behavioral and pharmacological treatments. See comment in PubMed
Commons below Pharmacol Biochem Behav. 1997; 57: 457-470.

de Lima MS, de Oliveira Soares BG, Reisser AA, Farrell M. Pharmacological
treatment of cocaine dependence: a systematic review. See comment in
PubMed Commons below Addiction. 2002; 97: 931-949.

Wu S, Pearl-Davis MS, Manini AF, Hoffman RS. Use of antipsychotics to treat
cocaine toxicity? See comment in PubMed Commons below Acad Emerg
Med. 2008; 15: 105.

Heard K, Cleveland NR, Krier S. Benzodiazepines and antipsychotic
medications for treatment of acute cocaine toxicity in animal models--a
systematic review and meta-analysis. See comment in PubMed Commons
below Hum Exp Toxicol. 2011; 30: 1849-1854.

Cashman JR. Biocatalysts in detoxication of drugs of abuse. See comment in
PubMed Commons below NIDA Res Monogr. 1997; 173: 225-258.

. Peterson E, Owens SM, Henry RL. Monoclonal antibody form and function:

manufacturing the right antibodies for treating drug abuse. See comment in
PubMed Commons below AAPS J. 2006; 8: E383-390.

Norman AB, Norman MK, Buesing WR, Tabet MR, Tsibulsky VL, Ball WJ, et
al. The effect of a chimeric human/murine anti-cocaine monoclonal antibody
on cocaine self-administration in rats. See comment in PubMed Commons
below J Pharmacol Exp Ther. 2009; 328: 873-881.

. Carrera MR, Ashley JA, Parsons LH, Wirsching P, Koob GF, Janda KD, et al.

Suppression of psychoactive effects of cocaine by active immunization. See
comment in PubMed Commons below Nature. 1995; 378: 727-730.

34,

35.

3

(o))

37.

38.

39.

40.

41.

4

N

4

w

44,

45.

it

[

47.

48.

4

©

50.

51.

52.

Sun H, Pang YP, Lockridge O, Brimijoin S. Re-engineering
butyrylcholinesterase as a cocaine hydrolase. See comment in PubMed
Commons below Mol Pharmacol. 2002; 62: 220-224.

Pan Y, Gao D, Yang W, Cho H, Yang G, Tai HH, et al. Computational
redesign of human butyrylcholinesterase for anticocaine medication. See
comment in PubMed Commons below Proc Natl Acad Sci U S A. 2005; 102:
16656-16661.

. Carroll ME, Zlebnik NE, Anker JJ, Kosten TR, Orson FM, Shen X, et al.

Combined cocaine hydrolase gene transfer and anti-cocaine vaccine
synergistically block cocaine-induced locomotion. See comment in PubMed
Commons below PLoS One. 2012; 7: e43536.

Gao Y, Geng L, Orson F, Kinsey B, Kosten TR, Shen X, et al. Effects of
anti-cocaine vaccine and viral gene transfer of cocaine hydrolase in mice
on cocaine toxicity including motor strength and liver damage. Chemico-
biological interactions. 2013; 203: 208-211.

Gao Y, Orson FM, Kinsey B, Kosten T, Brimijoin S. The concept of
pharmacologic cocaine interception as a treatment for drug abuse. See
comment in PubMed Commons below Chem Biol Interact. 2010; 187: 421-
424,

Hicks MJ, Kaminsky SM, De BP, Rosenberg JB, Evans SM, Foltin RW, et
al. Fate of systemically administered cocaine in nonhuman primates treated
with the dAd5GNE anticocaine vaccine. Human gene therapy Clinical
development. 2014 [in Press].

Raper SE, Chirmule N, Lee FS, Wivel NA, Bagg A, Gao GP, et al. Fatal
systemic inflammatory response syndrome in a ornithine transcarbamylase
deficient patient following adenoviral gene transfer. Molecular genetics and
metabolism. 2003; 80: 148-158.

Muruve DA. The innate immune response to adenovirus vectors. See
comment in PubMed Commons below Hum Gene Ther. 2004; 15: 1157-1166.

. Penberthy JK, Ait-Daoud N, Vaughan M, Fanning T. Review of treatment for

cocaine dependence. See comment in PubMed Commons below Curr Drug
Abuse Rev. 2010; 3: 49-62.

. Connors NJ, Hoffman RS. Experimental treatments for cocaine toxicity: a

difficult transition to the bedside. See comment in PubMed Commons below
J Pharmacol Exp Ther. 2013; 347: 251-257.

Fry CL, Buchman DZ. Toward A Lay Descriptive Account of Identity in
Addiction Neuroethics. In: Addiction Neuroethics. Carter A, Hall W, llles J,
editors. 1st ed. Boston: Elservier. 2012; 175-193.

American Psychiatry Association. The diagnostic and statistical manual of
mental disorders. Text revision ed. Washington, DC: APA. 2000; 4.

. Leshner Al. Addiction is a brain disease, and it matters. See comment in

PubMed Commons below Science. 1997; 278: 45-47.

Wang JB, Mantsch JR. I-tetrahydropalamatine: a potential new medication
for the treatment of cocaine addiction. See comment in PubMed Commons
below Future Med Chem. 2012; 4: 177-186.

Gorelick DA. Pharmacokinetic strategies for treatment of drug overdose and
addiction. See comment in PubMed Commons below Future Med Chem.
2012; 4: 227-243.

. Martell BA, Orson FM, Poling J, Mitchell E, Rossen RD, Gardner T, et al.

Cocaine vaccine for the treatment of cocaine dependence in methadone-
maintained patients: a randomized, double-blind, placebo-controlled efficacy
trial. Archives of general psychiatry. 2009; 66: 1116-1123.

Buonaguro L, Pulendran B. Immunogenomics and systems biology of
vaccines. See comment in PubMed Commons below Immunol Rev. 2011;
239: 197-208.

Ovsyannikova IG, Poland GA. Vaccinomics: current findings, challenges
and novel approaches for vaccine development. See comment in PubMed
Commons below AAPS J. 2011; 13: 438-444.

Kabat-Zinn J, Massion AO, Kristeller J, Peterson LG, Fletcher KE, Pbert L,
et al. Effectiveness of a meditation-based stress reduction program in the
treatment of anxiety disorders. See comment in PubMed Commons below
Am J Psychiatry. 1992; 149: 936-943.

Submit your Manuscript | www.austinpublishinggroup.com

Austin J Biomed Eng 1(3): id1015 (2014) - Page - 03


http://www.ncbi.nlm.nih.gov/pubmed/8450576
http://www.ncbi.nlm.nih.gov/pubmed/8450576
http://www.ncbi.nlm.nih.gov/pubmed/8917159
http://www.ncbi.nlm.nih.gov/pubmed/8917159
http://www.ncbi.nlm.nih.gov/pubmed/8917159
http://www.ncbi.nlm.nih.gov/pubmed/11417935
http://www.ncbi.nlm.nih.gov/pubmed/11417935
http://www.ncbi.nlm.nih.gov/pubmed/11417935
http://www.ncbi.nlm.nih.gov/pubmed/11417935
http://www.ncbi.nlm.nih.gov/pubmed/17900822
http://www.ncbi.nlm.nih.gov/pubmed/17900822
http://www.ncbi.nlm.nih.gov/pubmed/17900822
http://www.ncbi.nlm.nih.gov/pubmed/17900822
http://www.ncbi.nlm.nih.gov/pubmed/19819242
http://www.ncbi.nlm.nih.gov/pubmed/19819242
http://www.ncbi.nlm.nih.gov/pubmed/19819242
http://www.ncbi.nlm.nih.gov/pubmed/17904621
http://www.ncbi.nlm.nih.gov/pubmed/17904621
http://www.ncbi.nlm.nih.gov/pubmed/20026119
http://www.ncbi.nlm.nih.gov/pubmed/20026119
http://www.ncbi.nlm.nih.gov/pubmed/20026119
http://www.ncbi.nlm.nih.gov/pubmed/20026119
http://www.samhsa.gov/data/nsduh/2k10MH_Findings/2k10MHResults.pdf
http://www.ncbi.nlm.nih.gov/pubmed/24835496
http://www.ncbi.nlm.nih.gov/pubmed/24835496
http://www.ncbi.nlm.nih.gov/pubmed/24835496
http://www.ncbi.nlm.nih.gov/pubmed/15355754
http://www.ncbi.nlm.nih.gov/pubmed/15355754
http://www.ncbi.nlm.nih.gov/pubmed/15355754
http://www.ncbi.nlm.nih.gov/pubmed/15370027
http://www.ncbi.nlm.nih.gov/pubmed/15370027
http://www.ncbi.nlm.nih.gov/pubmed/15370027
http://www.ncbi.nlm.nih.gov/pubmed/19152199
http://www.ncbi.nlm.nih.gov/pubmed/19152199
http://www.ncbi.nlm.nih.gov/pubmed/19152199
http://www.ncbi.nlm.nih.gov/pubmed/9218270
http://www.ncbi.nlm.nih.gov/pubmed/9218270
http://www.ncbi.nlm.nih.gov/pubmed/9218270
http://www.ncbi.nlm.nih.gov/pubmed/12144591
http://www.ncbi.nlm.nih.gov/pubmed/12144591
http://www.ncbi.nlm.nih.gov/pubmed/12144591
http://www.ncbi.nlm.nih.gov/pubmed/18211326
http://www.ncbi.nlm.nih.gov/pubmed/18211326
http://www.ncbi.nlm.nih.gov/pubmed/18211326
http://www.ncbi.nlm.nih.gov/pubmed/21382911
http://www.ncbi.nlm.nih.gov/pubmed/21382911
http://www.ncbi.nlm.nih.gov/pubmed/21382911
http://www.ncbi.nlm.nih.gov/pubmed/21382911
http://www.ncbi.nlm.nih.gov/pubmed/9260191
http://www.ncbi.nlm.nih.gov/pubmed/9260191
http://www.ncbi.nlm.nih.gov/pubmed/16796389
http://www.ncbi.nlm.nih.gov/pubmed/16796389
http://www.ncbi.nlm.nih.gov/pubmed/16796389
http://www.ncbi.nlm.nih.gov/pubmed/19088302
http://www.ncbi.nlm.nih.gov/pubmed/19088302
http://www.ncbi.nlm.nih.gov/pubmed/19088302
http://www.ncbi.nlm.nih.gov/pubmed/19088302
http://www.ncbi.nlm.nih.gov/pubmed/7501020
http://www.ncbi.nlm.nih.gov/pubmed/7501020
http://www.ncbi.nlm.nih.gov/pubmed/7501020
http://www.ncbi.nlm.nih.gov/pubmed/12130672
http://www.ncbi.nlm.nih.gov/pubmed/12130672
http://www.ncbi.nlm.nih.gov/pubmed/12130672
http://www.ncbi.nlm.nih.gov/pubmed/16275916
http://www.ncbi.nlm.nih.gov/pubmed/16275916
http://www.ncbi.nlm.nih.gov/pubmed/16275916
http://www.ncbi.nlm.nih.gov/pubmed/16275916
http://www.ncbi.nlm.nih.gov/pubmed/22912888
http://www.ncbi.nlm.nih.gov/pubmed/22912888
http://www.ncbi.nlm.nih.gov/pubmed/22912888
http://www.ncbi.nlm.nih.gov/pubmed/22912888
http://www.ncbi.nlm.nih.gov/pubmed/22935511
http://www.ncbi.nlm.nih.gov/pubmed/22935511
http://www.ncbi.nlm.nih.gov/pubmed/22935511
http://www.ncbi.nlm.nih.gov/pubmed/22935511
http://www.ncbi.nlm.nih.gov/pubmed/20219449
http://www.ncbi.nlm.nih.gov/pubmed/20219449
http://www.ncbi.nlm.nih.gov/pubmed/20219449
http://www.ncbi.nlm.nih.gov/pubmed/20219449
http://www.ncbi.nlm.nih.gov/pubmed/24548017
http://www.ncbi.nlm.nih.gov/pubmed/24548017
http://www.ncbi.nlm.nih.gov/pubmed/24548017
http://www.ncbi.nlm.nih.gov/pubmed/24548017
http://www.ncbi.nlm.nih.gov/pubmed/14567964
http://www.ncbi.nlm.nih.gov/pubmed/14567964
http://www.ncbi.nlm.nih.gov/pubmed/14567964
http://www.ncbi.nlm.nih.gov/pubmed/14567964
http://www.ncbi.nlm.nih.gov/pubmed/15684693
http://www.ncbi.nlm.nih.gov/pubmed/15684693
http://www.ncbi.nlm.nih.gov/pubmed/20088819
http://www.ncbi.nlm.nih.gov/pubmed/20088819
http://www.ncbi.nlm.nih.gov/pubmed/20088819
http://www.ncbi.nlm.nih.gov/pubmed/23978563
http://www.ncbi.nlm.nih.gov/pubmed/23978563
http://www.ncbi.nlm.nih.gov/pubmed/23978563
http://file.zums.ac.ir/ebook/009-Addiction Neuroethics - The ethics of addiction neuroscience research and treatment-Adrian Ca.pdf
http://file.zums.ac.ir/ebook/009-Addiction Neuroethics - The ethics of addiction neuroscience research and treatment-Adrian Ca.pdf
http://file.zums.ac.ir/ebook/009-Addiction Neuroethics - The ethics of addiction neuroscience research and treatment-Adrian Ca.pdf
http://www.worldcat.org/title/diagnostic-and-statistical-manual-of-mental-disorders-dsm-iv-tr/oclc/43483668
http://www.worldcat.org/title/diagnostic-and-statistical-manual-of-mental-disorders-dsm-iv-tr/oclc/43483668
http://www.ncbi.nlm.nih.gov/pubmed/9311924
http://www.ncbi.nlm.nih.gov/pubmed/9311924
http://www.ncbi.nlm.nih.gov/pubmed/22300097
http://www.ncbi.nlm.nih.gov/pubmed/22300097
http://www.ncbi.nlm.nih.gov/pubmed/22300097
http://www.ncbi.nlm.nih.gov/pubmed/22300100
http://www.ncbi.nlm.nih.gov/pubmed/22300100
http://www.ncbi.nlm.nih.gov/pubmed/22300100
http://www.ncbi.nlm.nih.gov/pubmed/19805702
http://www.ncbi.nlm.nih.gov/pubmed/19805702
http://www.ncbi.nlm.nih.gov/pubmed/19805702
http://www.ncbi.nlm.nih.gov/pubmed/19805702
http://www.ncbi.nlm.nih.gov/pubmed/21198673
http://www.ncbi.nlm.nih.gov/pubmed/21198673
http://www.ncbi.nlm.nih.gov/pubmed/21198673
http://www.ncbi.nlm.nih.gov/pubmed/21671143
http://www.ncbi.nlm.nih.gov/pubmed/21671143
http://www.ncbi.nlm.nih.gov/pubmed/21671143
http://www.ncbi.nlm.nih.gov/pubmed/1609875
http://www.ncbi.nlm.nih.gov/pubmed/1609875
http://www.ncbi.nlm.nih.gov/pubmed/1609875
http://www.ncbi.nlm.nih.gov/pubmed/1609875

Lopez-Ojeda W

Austin Publishing Group

53.

54,

55.

56.

57.

58.

5

©

60.

61.

62.

63.

Hsu SH, Grow J, Marlatt GA. Mindfulness and addiction. See comment in
PubMed Commons below Recent Dev Alcohol. 2008; 18: 229-250.

Brewer JA, Elwafi HM, Davis JH. Craving to quit: psychological models
and neurobiological mechanisms of mindfulness training as treatment for
addictions. See comment in PubMed Commons below Psychol Addict Behav.
2013; 27: 366-379.

Bowen S, Witkiewitz K, Dillworth TM, Chawla N, Simpson TL, Ostafin BD, et
al. Mindfulness meditation and substance use in an incarcerated population.
See comment in PubMed Commons below Psychol Addict Behav. 2006; 20:
343-347.

Smith MA, Schmidt KT, lordanou JC, Mustroph ML. Aerobic exercise
decreases the positive-reinforcing effects of cocaine. See comment in
PubMed Commons below Drug Alcohol Depend. 2008; 98: 129-135.

Smith MA, Walker KL, Cole KT, Lang KC. The effects of aerobic exercise on
cocaine self-administration in male and female rats. See comment in PubMed
Commons below Psychopharmacology (Berl). 2011; 218: 357-369.

Smith MA, Pennock MM, Walker KL, Lang KC. Access to a running wheel
decreases cocaine-primed and cue-induced reinstatement in male and
female rats. See comment in PubMed Commons below Drug Alcohol
Depend. 2012; 121: 54-61.

. Zlebnik NE, Anker JJ, Carroll ME. Exercise to reduce the escalation of

cocaine self-administration in adolescent and adult rats. See comment in
PubMed Commons below Psychopharmacology (Berl). 2012; 224: 387-400.

Smith MA, Witte MA. The effects of exercise on cocaine self-administration,
food-maintained responding, and locomotor activity in female rats:
importance of the temporal relationship between physical activity and initial
drug exposure. Experimental and clinical psychopharmacology. 2012; 20:
437-446.

Kelly GS. Rhodiola rosea: a possible plant adaptogen. See comment in
PubMed Commons below Altern Med Rev. 2001; 6: 293-302.

Perfumi M, Mattioli L. Adaptogenic and central nervous system effects of
single doses of 3% rosavin and 1% salidroside Rhodiola rosea L. extract in
mice. See comment in PubMed Commons below Phytother Res. 2007; 21:
37-43.

Mattioli L, Funari C, Perfumi M. Effects of Rhodiola rosea L. extract on
behavioural and physiological alterations induced by chronic mild stress in
female rats. See comment in PubMed Commons below J Psychopharmacol.
2009; 23: 130-142.

64.

65.

66.

67.

6

¢}

6!

©

70.

71.

72.

Edwards D, Heufelder A, Zimmermann A. Therapeutic effects and safety of
Rhodiola rosea extract WS® 1375 in subjects with life-stress symptoms--
results of an open-label study. See comment in PubMed Commons below
Phytother Res. 2012; 26: 1220-1225.

Thongsaard W, Marsden CA. A herbal medicine used in the treatment of
addiction mimics the action of amphetamine on in vitro rat striatal dopamine
release. See comment in PubMed Commons below Neurosci Lett. 2002; 329:
129-132.

Thongsaard W, Marsden CA, Morris P, Prior M, Shah YB. Effect of
Thunbergia laurifolia, a Thai natural product used to treat drug addiction, on
cerebral activity detected by functional magnetic resonance imaging in the
rat. See comment in PubMed Commons below Psychopharmacology (Berl).
2005; 180: 752-760.

Thongsaard W, Marsden C. Effect of Thunbergia laurifolia extract on
extracellular dopamine level in rat nucleus accumbens. Journal of the Medical
Association of Thailand Chotmaihet thangphaet. 2013; 96: S85-89.

.Mantsch JR, Li SJ, Risinger R, Awad S, Katz E, Baker DA, et al. Levo-

tetrahydropalmatine attenuates cocaine self-administration and cocaine-
induced reinstatement in rats. See comment in PubMed Commons below
Psychopharmacology (Berl). 2007; 192: 581-591.

. Mantsch JR, Wisniewski S, Vranjkovic O, Peters C, Becker A, Valentine A, et

al. Levo-tetrahydropalmatine attenuates cocaine self-administration under a
progressive-ratio schedule and cocaine discrimination in rats. Pharmacology,
biochemistry, and behavior. 2010; 97: 310-316.

Lee B, Yang CH, Hahm DH, Lee HJ, Han SM, Kim KS, et al. Inhibitory effects
of ginseng total saponins on behavioral sensitization and dopamine release
induced by cocaine. See comment in PubMed Commons below Biol Pharm
Bull. 2008; 31: 436-441.

Nah SY, Bhatia KS, Lyles J, Ellinwood EH, Lee TH. Effects of ginseng saponin
on acute cocaine-induced alterations in evoked dopamine release and uptake
in rat brain nucleus accumbens. See comment in PubMed Commons below
Brain Res. 2009; 1248: 184-190.

Lépez-Ojeda W, editor. Reviewing complementary and alternative medicine
therapies for the treatment of cocaine abuse and dependence. Society for
Neuroscience 41st International Conference. Washington D.C.2011 12-16.

Austin J Biomed Eng - Volume 1 Issue 3 - 2014
ISSN : 2381-9081 | www.austinpublishinggroup.com

Lépez-Ojeda. © All rights are reserved

Citation: Loépez-Ojeda W. Reassessing the Future of the Experimental Treatments for Cocaine Addiction:
Conventional Pharmacotherapies?. Austin J Biomed Eng. 2014;1(3): 1015.

Submit your Manuscript | www.austinpublishinggroup.com

Austin J Biomed Eng 1(3): id1015 (2014) - Page - 04


http://www.ncbi.nlm.nih.gov/pubmed/19115772
http://www.ncbi.nlm.nih.gov/pubmed/19115772
http://www.ncbi.nlm.nih.gov/pubmed/22642859
http://www.ncbi.nlm.nih.gov/pubmed/22642859
http://www.ncbi.nlm.nih.gov/pubmed/22642859
http://www.ncbi.nlm.nih.gov/pubmed/22642859
http://www.ncbi.nlm.nih.gov/pubmed/16938074
http://www.ncbi.nlm.nih.gov/pubmed/16938074
http://www.ncbi.nlm.nih.gov/pubmed/16938074
http://www.ncbi.nlm.nih.gov/pubmed/16938074
http://www.ncbi.nlm.nih.gov/pubmed/18585870
http://www.ncbi.nlm.nih.gov/pubmed/18585870
http://www.ncbi.nlm.nih.gov/pubmed/18585870
http://www.ncbi.nlm.nih.gov/pubmed/21567123
http://www.ncbi.nlm.nih.gov/pubmed/21567123
http://www.ncbi.nlm.nih.gov/pubmed/21567123
http://www.ncbi.nlm.nih.gov/pubmed/21885215
http://www.ncbi.nlm.nih.gov/pubmed/21885215
http://www.ncbi.nlm.nih.gov/pubmed/21885215
http://www.ncbi.nlm.nih.gov/pubmed/21885215
http://www.ncbi.nlm.nih.gov/pubmed/22752381
http://www.ncbi.nlm.nih.gov/pubmed/22752381
http://www.ncbi.nlm.nih.gov/pubmed/22752381
http://www.ncbi.nlm.nih.gov/pubmed/22924703
http://www.ncbi.nlm.nih.gov/pubmed/22924703
http://www.ncbi.nlm.nih.gov/pubmed/22924703
http://www.ncbi.nlm.nih.gov/pubmed/22924703
http://www.ncbi.nlm.nih.gov/pubmed/22924703
http://www.ncbi.nlm.nih.gov/pubmed/11410073
http://www.ncbi.nlm.nih.gov/pubmed/11410073
http://www.ncbi.nlm.nih.gov/pubmed/17072830
http://www.ncbi.nlm.nih.gov/pubmed/17072830
http://www.ncbi.nlm.nih.gov/pubmed/17072830
http://www.ncbi.nlm.nih.gov/pubmed/17072830
http://www.ncbi.nlm.nih.gov/pubmed/18515456
http://www.ncbi.nlm.nih.gov/pubmed/18515456
http://www.ncbi.nlm.nih.gov/pubmed/18515456
http://www.ncbi.nlm.nih.gov/pubmed/18515456
http://www.ncbi.nlm.nih.gov/pubmed/22228617
http://www.ncbi.nlm.nih.gov/pubmed/22228617
http://www.ncbi.nlm.nih.gov/pubmed/22228617
http://www.ncbi.nlm.nih.gov/pubmed/22228617
http://www.ncbi.nlm.nih.gov/pubmed/12165394
http://www.ncbi.nlm.nih.gov/pubmed/12165394
http://www.ncbi.nlm.nih.gov/pubmed/12165394
http://www.ncbi.nlm.nih.gov/pubmed/12165394
http://www.ncbi.nlm.nih.gov/pubmed/16001121
http://www.ncbi.nlm.nih.gov/pubmed/16001121
http://www.ncbi.nlm.nih.gov/pubmed/16001121
http://www.ncbi.nlm.nih.gov/pubmed/16001121
http://www.ncbi.nlm.nih.gov/pubmed/16001121
http://www.ncbi.nlm.nih.gov/pubmed/23724461
http://www.ncbi.nlm.nih.gov/pubmed/23724461
http://www.ncbi.nlm.nih.gov/pubmed/23724461
http://www.ncbi.nlm.nih.gov/pubmed/17361394
http://www.ncbi.nlm.nih.gov/pubmed/17361394
http://www.ncbi.nlm.nih.gov/pubmed/17361394
http://www.ncbi.nlm.nih.gov/pubmed/17361394
http://www.ncbi.nlm.nih.gov/pubmed/20816889
http://www.ncbi.nlm.nih.gov/pubmed/20816889
http://www.ncbi.nlm.nih.gov/pubmed/20816889
http://www.ncbi.nlm.nih.gov/pubmed/20816889
http://www.ncbi.nlm.nih.gov/pubmed/18310906
http://www.ncbi.nlm.nih.gov/pubmed/18310906
http://www.ncbi.nlm.nih.gov/pubmed/18310906
http://www.ncbi.nlm.nih.gov/pubmed/18310906
http://www.ncbi.nlm.nih.gov/pubmed/19026615
http://www.ncbi.nlm.nih.gov/pubmed/19026615
http://www.ncbi.nlm.nih.gov/pubmed/19026615
http://www.ncbi.nlm.nih.gov/pubmed/19026615

	Title
	Editorial
	References

