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Abstract
Since it is known that relapse, morality, and hospitalizations have been tied to the presence of the Dopamine D2 Receptor A1 allele, as one example, and carriers
of this gene variant have a proclivity to favor amino-acid therapy, it seems intuitive that the incorporation of modalities to provide a balance and or restoration of
hypodopaminergia should be considered as a front-line tactic to overcome the current American opiate/opioid epidemic, saving millions from death and unwanted
locked-in-addiction. If we continue down the prim road path of fighting addiction to narcotics with narcotics, we are doomed to fail. This lesson can also have global
interest.

Introduction
Addiction to psychoactive drugs poses a significant threat to the
health of the social and economic fabric of families, communities, and
nations. The number of substance users is staggering. The annual United
States National Survey on Drug Use and Health (NSDUH) estimated
that in 2013, approximately 24.6 million Americans aged 12 or older
used illicit drugs in the past month (Substance Abuse and Mental
Health Services Administration [SAMHSA], 2014) [1]. This problem
urgently requires the development novel treatments for addiction and
advanced methods to evaluate the efficacy of potential therapeutic
agents. Developing treatments based on well-known biosynthetic
pathways that regulate central dopamine (DA) systems involved in
mediating rewarding experiences is a major challenge. To curtail
psychoactive drug abuse and dependence, the United States Food and
Drug Administration (FDA) approved several pharmaceutical agents
collectively known as Medication Assisted Treatment (MAT) [2]. It is
noteworthy that these agents have helped a portion of patients over the
years; however, they have not fully prevented drug craving and relapse.
The limited success of treating psychoactive substance abuse with
current modalities leaves open the need to develop new therapies [3-6].
Attention must be focused on the recent changes to the current
United States law that now limits physicians who prescribe
buprenorphine for the detoxification or management of Opioid
Use Disorder, to treating a maximum of 275 patients. However, the
present structure does not deliver complete management as defined
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by the American Society of Addiction Medicine’s (ASAM) criteria.
The system also experiences both division and stigma and will need
a substantial transformation to observe ASAM’s request for unified
delivery of addiction treatments. In a recent article [7]. Blum’s group
called for an increase in the patient limit and treatment prescriptions
to be limited only to physicians who are Board Certified in Addiction
Medicine by the American Board of Addiction Medicine (ABAM)
or in Addiction Psychiatry by the American Board of Psychiatry and
Neurology (ABPN), or additional responsible clinical institutions.
Such organization would include treatment integration, treatment
structures, and recovery with the aid of prescription medications.
Furthermore, it should supervise emotional blunting, treatment
improvements, and the introduction of genetic addiction risk testing.

After money or after care?
There are an estimated 14,500 institutions and programs in the
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United States that deliver treatment for all inclusive addictive behaviors
under the term, “Reward Deficiency Syndrome (RDS)” [8]. While many
of these clinical organizations have respectable intentions of delivering
much needed aid to those who suffer from RDS, we offer, herein, that a
majority of their efforts, particularly during aftercare, are not founded
on existing scientific outcomes [9-12]. We use the term “aftercare”
to denote any type of program or therapy after principal treatment,
including 12-step programs [13]. In this trieste, we are proposing that
a hypodopaminergic trait (genetic) and/or state (epigenetic) is serious
in considering prolonged impulse to use/abuse alcohol or other drugs,
which can ultimately lead to relapse.
While there is support for FDA-approved drugs to treat drug
addiction (e.g., alcohol, opiates, nicotine), these drugs support only
short-term assistance via blocking dopamine [14]. We, the authors,
contend for the application of long-term assistance, which stimulates
“dopamine homeostasis” or in other words, promotes “normalcy.”
We propose that this approach could be achieved through several
holistic methods including, but not limited to, dopamine-enhancing
diets, hyper-oxygenation, toxic heavy metal detoxification, exercise,
meditation, yoga, and most notably, balancing brain neurotransmitters
utilizing nutraceuticals (i.e., KB220 variants). We certainly embrace
12-step programs and fellowships, but with caution, as they are not a
stand-alone method, specifically during aftercare.
It is significant that there is a developing scientific foundation
for the explanation of the importance of resting-state functional
connectivity (rsFC) and its involvement in RDS treatment [15]. It
has been established that drugs, food, smoking, gambling, and even
compulsive sexual behavior reduce rsFC [16]. Thus, we must ask the
treatment community to consider potential brain reward circuitry
restoration to repair this damaged crosslink between different brain
areas (e.g., nucleus accumbens (NAc), cingulate gyrus, hippocampus,
etc.) to be incorporated into the aftercare plan in all treatment
programs in America. Anything less will ultimately lead to the so-called
“revolving door” for as many as 90% of treatment participants.

A molecular neurobiological aspect
Based upon neurochemical and genetic support, we propose that
both prevention and treatment approaches of addiction (i.e., alcohol,
nicotine and glucose), should encompass a biphasic methodology
[17]. Hence, acute treatment should involve preferential blockage
of postsynaptic NAc dopamine receptors (D1-D5), while long-term
stimulation of the mesolimbic dopaminergic network should trigger
and/or release Dopamine (DA) at the NAc site [17]. The inability to
do so will affect mood, behavior, and possible suicide ideation. Persons
with a lack of serotonergic and/or dopaminergic receptors, and an
amplified rate of synaptic DA catabolism due to the catabolic genotype
of the COMT gene, are susceptible to self-medicating with substances
or behaviors that stimulate DA discharge, such as alcohol, opiates,
psychostimulants, nicotine, gambling, sex, and even extreme internet
gaming [18]. These substances and/or behaviors provoke feelings of
well-being. Unfortunately, sustained and prolonged abuse leads to a
toxic “pseudo feeling” of well-being, causing disease or discomfort.
Thus, a decrease in DA receptors due to the DRD2 A1 allelic genotype
[19] (30-40% less D2 receptors), results in excessive craving behavior;
whereas, a normal or sufficient amount of DA receptors results in low
craving behavior [20].
In considering the prevention of substance abuse, one potential
objective would be to prompt production of DA D2 receptors in
genetically pre-disposed persons. While in vivo experiments utilizing
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a standard D2 receptor agonist produce down-regulation, experiments
in vitro have shown that continuous activation of the DA receptor
network via a known D2 agonist causes substantial production of D2
receptors, despite genetic antecedents [21]. In essence, D2 receptor
stimulation signals negative feedback mechanisms in the mesolimbic
system to induce mRNA expression causing proliferation of D2
receptors.

Proposal: A integrated system approach
The authors suggest that D2 receptor activation can be achieved
through the utilization of a biological, but therapeutic, nutraceutical
formulation that possibly stimulates DA discharge, affecting the
similar stimulation of D2-directed mRNA and thus, production of
D2 receptors [22]. This production of D2 receptors will stimulate the
reduction of craving behaviors [23]. Indeed, as previously mentioned,
this method has been established in the literature, showing DNAdirected compensatory overexpression (a type of gene therapy) of the
DRD2 receptors, causing a substantial decrease in alcohol cravings
in alcohol-seeking rodents [24] and cocaine self-administration [25].
Using natural dopaminergic repletion therapy to encourage long-term
dopaminergic stimulation will lead to a common, safe, and efficient
method to treat all types of Reward Deficiency Syndrome (RDS)
behaviors (i.e., Substance Use Disorders [SUD], Attention-Deficit/
Hyperactivity Disorder [ADHD], obesity, and other reward deficient
aberrant behaviors) [26]. This theory is additionally supported by the
more inclusive comprehension of the function of dopamine in the NAc
as a “wanting” courier in the meso-limbic DA network [27].

Understanding dopaminergic tone in RDS
It is uncertain whether or not attention-deficit/hyperactivity
disorder (ADHD) is a hypodopaminergic or hyperdopaminergic
disorder. Various sets of data intimate ADHD as either a hyperactive or
hypoactive dopamine network. While indirect approaches utilized in
previous research have reached contradictory conclusions, Badgaiyan
et al. [28] directly measured the tonic and phasic discharge of
dopamine in ADHD subjects. The tonic release in ADHD and control
subjects was measured and compared utilizing a dynamic molecular
imaging technique. The phasic discharge during the performance of
Eriksen’s Flanker Task was measured in the two sets using a single scan
dynamic molecular imaging technique. In these experiments, subjects
were placed in a positron emission tomography (PET) camera and
dispensed a dopamine receptor ligand [11] C-raclopride intravenously.
Following the injection, PET data were obtained dynamically, while
subjects either remained still (tonic release experiments) or completed
the Flanker Task (phasic release experiments). PET data were evaluated
to measure dynamic variations in ligand binding potential (BP) and
other receptor kinetic factors. The evaluation discovered that at rest,
the ligand BP was considerably increased in the right caudate of ADHD
subjects, signifying decreased tonic release. During task performance,
considerably lower ligand BP was detected in the same region,
representing increased phasic release. In ADHD, and potentially all
RDS behaviors, tonic release of dopamine is decreased and the phasic
release is augmented in the right caudate. By depicting the nature of
dysregulated dopamine neurotransmission in ADHD, the outcomes
elucidate previous findings of decreased or increased dopaminergic
functioning, indicating hypodopaminergia in RDS.

Neurochemical mechanisms and clinical relevance of
pro-dopamine regulation
We are suggesting that the utilization of a Pro-Dopamine Regulator,
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like KB220Z, naturally mirrors the established Brain Reward Cascade
(BRC) [29] whereby, serotonin in the hypothalamus stimulates 5HT2a
receptors to induce the release of enkephalins in the hypothalamus.
Delta and mu receptors inhibit GABA in the Substania Nigra (GABA
A receptors), whereas GABA B receptors regulate the Glutaminergic
pathway at the Raphe Nuclei site through MNDA receptors projecting
to the Ventral Tegmental Area (VTA). The VTA fine-tunes the correct
quantity of dopamine to be released at the NAC into the synapse to
stimulate nine receptors, whereby D1 and D2 are the major receptors.
This process provides for enhanced well-being (reward and pleasure)
and anti-stress (blocking unwanted pain related stress up-regulated
molecules such as norepinephrine, corticotropin releasing factor,
vasopressin, hypocretin, and substance P) [30-35]. Neuroimaging
studies in both humans and rat models have shown that KB220z
increases resting state functional connectivity in a default putative
network as well as the recruitment of dopamine firing in selective brain
reward regions, leading to reduced dopamine deficiency, homeostasis,
and reduced opiate/opioid craving [36,37] One other important
aspect is that in double-blind human studies, the variant KB220 has
been shown to block stress in addicted patients measured via skin–
conductance, significantly enhancing well-being, and preventing
relapse to psychoactive drugs of abuse including heroin [38,39].

Conclusion
Since it is known that relapse, morality, and hospitalizations have
been tied to the presence of the Dopamine D2 Receptor A1 allele, [40]
and carriers of this gene variant have a proclivity to favor amino-acid
therapy, [29] it seems intuitive that the incorporation of modalities to
provide a balance and/or restoration of hypodopaminergia should be
considered as a front-line tactic to overcome the current American
opiate/opioid epidemic, potentially saving millions from death and
unwanted locked-in-addiction. If we continue down the prim road
path of fighting addiction to narcotics with narcotics, and not consider
the importance of reward deficiency and anti-reward, we are doomed
to fail [41].

Conflict of interest
Kenneth Blum, PhD is the inventor of KB220Z and his company
Synaptamine holds a number of US and Foreign patents that has been
licensed to LaVita RDS. Drs. Febo and Badgaiyan are on the Scientific
Advisory Board of LaVita RDS. Dr. Blum through Igene, LLc also holds
IP for GARS. There are no other conflicts of interest.

Funding
Marcelo Febo is the recipient of NIDA NIH DA038009 and Dr.
Badgaiyan is the recipient of National Institutes of Health grants
1R01NS073884 and 1R21MH073624.

Author contribution
Equal contribution by the authors.

Acknowledgements
The authors are grateful to Margaret A. Madigan for expert edits.
References
1. White A, Castle IJ, Chen CM, Shirley M, Roach D, et al. (2015) Converging Patterns
of Alcohol Use and Related Outcomes Among Females and Males in the United States,
2002 to 2012. Alcohol Clin Exp Res 39: 1712-26. [Crossref]
2. Volkow ND, Frieden TR, Hyde PS, Cha SS (2014) Medication-assisted therapies-tackling the opioid-overdose epidemic. N Engl J Med 370: 2063-2066. [Crossref]

J Integr Syst Neurosci, 2016

doi: 10.15761/JSIN.1000130

3. Mei W, Zhang JX, Xiao Z (2010) Acute effects of sublingual buprenorphine on brain
responses to heroin-related cues in early-abstinent heroin addicts: an uncontrolled
trial. Neuroscience 170: 808-815. [Crossref]
4. Caprioli D, Venniro M, Zeric T, Li X, Adhikary S, et al. (2015) Effect of the Novel
Positive Allosteric Modulator of Metabotropic Glutamate Receptor 2 AZD8529 on
Incubation of Methamphetamine Craving After Prolonged Voluntary Abstinence in a
Rat Model. Biol Psychiatry 78: 463-73. [Crossref]
5. Rubino T, Parolaro D2 (2016) The Impact of Exposure to Cannabinoids in Adolescence:
Insights From Animal Models. Biol Psychiatry 79: 578-585. [Crossref]
6. Gass JT, Olive MF (2012) Neurochemical and neurostructural plasticity in
alcoholism. ACS Chem Neurosci 3: 494-504. [Crossref]
7. Blum K, Gold M, Clark HW, Dushaj K, Badgaiyan RD (2016) Should the United States
Government Repeal Restrictions on Buprenorphine/Naloxone Treatment? Subst Use
Misuse 27: 1-6. [Crossref]
8. Blum K, Febo M, Badgaiyan RD, Demetrovics Z, Simpatico T, et al. (2016) Common
Neurogenetic Diagnosis and Meso-Limbic Manipulation of Hypodopaminergic
Function in Reward Deficiency Syndrome (RDS): Changing the Recovery Landscape.
Curr Neuropharmacol. [Crossref]
9. Miller D, Miller M1, Blum K2, Badgaiyan RD3, Febo M4 (2015) Addiction Treatment
in America: After Money or Aftercare? J Reward Defic Syndr 1: 87-94. [Crossref]
10. Blum K, Simpatico T, Febo M, Rodriquez C, Dushaj K, et al. (2016) Hypothesizing
Music Intervention Enhances Brain Functional Connectivity Involving Dopaminergic
Recruitment: Common Neuro-correlates to Abusable Drugs. Mol Neurobiol. [Crossref]
11. Lamb RJ, Maguire DR2, Ginsburg BC3, Pinkston JW4, France CP5 (2016) Determinants
of choice, and vulnerability and recovery in addiction. Behav Processes 127: 35-42.
[Crossref]
12. Rezapour T, DeVito EE2, Sofuoglu M3, Ekhtiari H4 (2016) Perspectives on
neurocognitive rehabilitation as an adjunct treatment for addictive disorders: From
cognitive improvement to relapse prevention. Prog Brain Res 224: 345-369. [Crossref]
13. Blum K, Thompson B, Demotrovics Z, Femino J, Giordano J, et al. (2015) The
Molecular Neurobiology of Twelve Steps Program & Fellowship: Connecting the Dots
for Recovery. J Reward Defic Syndr 1: 46-64. [Crossref]
14. Gold MS, Badgaiyan RD, Blum K (2015) A Shared Molecular and Genetic Basis for
Food and Drug Addiction: Overcoming Hypodopaminergic Trait/State by Incorporating
Dopamine Agonistic Therapy in Psychiatry. Psychiatr Clin North Am 38: 419-62.
[Crossref]
15. Pariyadath V, Gowin JL, Stein EA (2016) Resting state functional connectivity analysis
for addiction medicine: From individual loci to complex networks. Prog Brain Res 224:
155-73. [Crossref]
16. Voon V, Mole TB, Banca P, Porter L, Morris L, et al. (2014) Neural correlates of sexual
cue reactivity in individuals with and without compulsive sexual behaviours. PLoS One
9: e102419. [Crossref]
17. Blum K, Chen AL, Chen TJ, Braverman ER, Reinking J, et al. (2008) Activation
instead of blocking mesolimbic dopaminergic reward circuitry is a preferred modality
in the long term treatment of reward deficiency syndrome (RDS): a commentary. Theor
Biol Med Model 5: 24. [Crossref]
18. Corral-Frías NS, Pizzagalli DA, Carré JM, Michalski LJ, Nikolova YS, et al. (2016)
COMT Val(158) Met genotype is associated with reward learning: a replication study
and meta-analysis. Genes Brain Behav 15: 503-13. [Crossref]
19. Noble EP, Blum K, Ritchie T, Montgomery A, Sheridan PJ (1991) Allelic association of
the D2 dopamine receptor gene with receptor-binding characteristics in alcoholism. Arch
Gen Psychiatry 48: 648-654. [Crossref]
20. Volkow ND, Wang GJ, Begleiter H, Porjesz B, Fowler JS, et al. (2006) High levels
of dopamine D2 receptors in unaffected members of alcoholic families: possible
protective factors. JAMA Psychiatry 63: 999-1008. [Crossref]
21. Boundy VA, Lu L, Molinoff PB (1996) Differential coupling of rat D2 dopamine
receptor isoforms expressed in Spodoptera frugiperda insect cells. J Pharmacol Exp
Ther 276: 784-794. [Crossref]
22. Blum K, Gold MS (2011) Neuro-chemical activation of brain reward meso-limbic
circuitry is associated with relapse prevention and drug hunger: a hypothesis. Med
Hypotheses 76: 576-584. [Crossref]
23. Blum K, Oscar-Berman M, Stuller E, Miller D, Giordano J, et al. (2012) Neurogenetics
and Nutrigenomics of Neuro-Nutrient Therapy for Reward Deficiency Syndrome
(RDS): Clinical Ramifications as a Function of Molecular Neurobiological

Volume 2(3): 165-168

Blum K (2016) “Pro-dopamine regulation (KB220Z™)” as a long-term therapeutic modality to overcome reduced resting state dopamine tone in opiate /opioid
epidemic in America

Mechanisms. J Addict Res Ther 3: 139. [Crossref]
24. Thanos PK, Rivera SN, Weaver K, Grandy DK, Rubinstein M, et al. (2005) Dopamine
D2R DNA transfer in dopamine D2 receptor-deficient mice: effects on ethanol
drinking. Life Sci 77: 130-139. [Crossref]
25. Thanos PK, Michaelides M, Umegaki H, Volkow ND (2008) D2R DNA transfer into
the nucleus accumbens attenuates cocaine self-administration in rats. Synapse 62: 481486. [Crossref]
26. Thanos PK, Hamilton J, O’Rourke JR, Napoli A, Febo M, et al. (2016) Dopamine
D2 gene expression interacts with environmental enrichment to impact lifespan and
behavior. Oncotarget 7: 19111-19123. [Crossref]
27. Blum K, Gardner E, Oscar-Berman M, Gold M (2012) “Liking” and “wanting” linked
to Reward Deficiency Syndrome (RDS): hypothesizing differential responsivity in
brain reward circuitry. Curr Pharm 18: 113-8. [Crossref]
28. Badgaiyan RD, Sinha S, Sajjad M, Wack DS (2015) Attenuated Tonic and Enhanced
Phasic Release of Dopamine in Attention Deficit Hyperactivity Disorder. PLoS One 10:
e0137326. [Crossref]
29. Blum K, Febo M, Badgaiyan RD, Braverman ER, Dushaj K, et al. (2016) Neuronutrient
Amino-Acid Therapy Protects Against Reward Deficiency Syndrome: Dopaminergic
Key to Homeostasis and Neuroplasticity. Curr Pharm. [Crossref]
30. Chen TJ, Blum K, Waite RL, Meshkin B, Schoolfield J, et al. (2007) Gene\Narcotic
Attenuation Program attenuates substance use disorder, a clinical subtype of reward
deficiency syndrome. Adv Ther 24: 402-14. [Crossref]
31. Blum K, Oscar-Berman M, Femino J, Waite RL, Benya L, et al. (2013) Withdrawal
from Buprenorphine/Naloxone and Maintenance with a Natural Dopaminergic Agonist:
A Cautionary Note. J Addict Res Ther 4. [Crossref]
32. McLaughlin, Febo M, Badgaiyan RD, Barh D, Dushaj K, et al. (2016) KB220Z™ a
Pro-Dopamine Regulator Associated with the Protracted, Alleviation of Terrifying
Lucid Dreams. Can We Infer Neuroplasticity-induced Changes in the Reward Circuit?
J Reward Defic Syndr Addict Sci 2: 3-13. [Crossref]
33. Russel Al, McCarthy MF (2000) DL-phenylalanine markedly potentiates opiate

analgesia - an example of nutrient/pharmaceutical up-regulation of the endogenous
analgesia system. Med Hypotheses 55: 283-8. [Crossref]
34. Blum K, Trachtenberg MC, Elliott CE, Dingler ML, Sexton RL, et al. (1998)
Enkephalinase inhibition and precursor amino acid loading improves inpatient
treatment of alcohol and poly-drug abusers: double-blind placebo-controlled study of
the nutritional adjunct SAAVE. Alcohol 5: 481-93. [Crossref]
35. MatoÅ¡iÄ‡ A, MaruÅ¡iÄ‡ S, Vidrih B, Kovak-MufiÄ‡ A, Cicin-Å ain L (2016)
NEUROBIOLOGICAL BASES OF ALCOHOL ADDICTION. Acta Clin Croat 55:
134-150. [Crossref]
36. Blum K, Liu Y, Wang W, Wang Y, Zhang Y, et al. (2015) rsfMRI effects of KB220Zâ„¢
on neural pathways in reward circuitry of abstinent genotyped heroin addicts. Postgrad
Med 127: 232-241. [Crossref]
37. Miller DK, Bowirrat A, Manka M, Miller M, Stokes S, et al. (2010) Acute intravenous
synaptamine complex variant KB220™ “normalizes” neurological dysregulation
in patients during protracted abstinence from alcohol and opiates as observed using
quantitative electroencephalographic and genetic analysis for reward polymorphisms:
part 1, pilot study with 2 case reports. Postgrad Med 122: 188-213. [Crossref]
38. Blum K, Briggs AH, Trachtenberg MC, Delallo L, Wallace JE (1987) Enkephalinase
inhibition: regulation of ethanol intake in genetically predisposed mice. Alcohol 4: 44956. [Crossref]
39. Blum K, Trachtenberg MC, Elliott CE, Dingler ML, Sexton RL, et al. (1988)
Enkephalinase inhibition and precursor amino acid loading improves inpatient
treatment of alcohol and polydrug abusers: double-blind placebo-controlled study of
the nutritional adjunct SAAVE. Alcohol 5: 481-93. [Crossref]
40. Dahlgren A, Wargelius HL, Berglund KJ, Fahlke C, Blennow K, et al. (2011) Do
alcohol-dependent individuals with DRD2 A1 allele have an increased risk of relapse?
A pilot study. Alcohol Alcohol 46: 509-513. [Crossref]
41. Borsook D, Linnman C, Faria V, Strassman AM, Becerra L, et al. (2016) Reward
deficiency and anti-reward in pain chronification. Neurosci Biobehav Rev 68: 282-297.
[Crossref]

Copyright: ©2016 Blum K. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use,
distribution, and reproduction in any medium, provided the original author and source are credited.

J Integr Syst Neurosci, 2016

doi: 10.15761/JSIN.1000130

Volume 2(3): 165-168

