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Abstract
In 2019, the US Center for Disease Control and Prevention provided vital statistics related to drug overdoses in the United State1.

They concluded that in the USA the number of deaths at almost 72,000 was due to 66.6% of opioid overdoses. In fact, the rate is
alarming and increasing yearly. To make 2021 even more scary is the daunting effect on increased drug usage due to COVID 19 as

a pandemic, albeit the new vaccines. Specifically, in 2020, the death rate from opioid overdoses rose to 13% nationally and in some
sates 30%. The common neuromodulating aspects of neurotransmission, and its disruption via chronic exposure of drugs and behavioral addictions, requires further intense research focus on developing novel strategies to combat these unwanted genetic and

epigenic infractions as accomplished with heroin addiction by our group. The take home message is the plausible acceptance of the
well-established evidence for hypodopaminergia, a blunted reward processing system, reduced resting state functional connectiv-

ity, genetic antecedents, anti- reward symptomatology, poor compliance with MAT, and generalized RDS. With this evidence it is

conceivable that pursuit through intensive future research should involve an approach that incorporates “dopamine homeostasis”.
This required paradigm shift may consist of many beneficial modalities including but not limited to: exercise, pro-dopamine regula-

Citation: Kenneth Blum., et al. “Should We Embrace the Incorporation of Genetically Guided “Dopamine Homeostasis” in the Treatment of Reward
Deficiency Syndrome (RSD) as a Frontline Therapeutic Modality?". Acta Scientific Neurology 4.2 (2021): 17-24.

Should We Embrace the Incorporation of Genetically Guided “Dopamine Homeostasis” in the Treatment of Reward Deficiency Syndrome (RSD)
as a Frontline Therapeutic Modality?
18

tion, nutrigenomics, cognitive behavioral therapy, hedonic hot spot targets brain, rTMRS, deep brain stimulation, diet, genetic edits,
genetic guided therapeutics, epigenetic repair, amongst others. It is our opinion that nutrigenomics may assist the millions of people
of getting out of a” hypodopaminergic ditch” WC 250.

Keywords: Reward Deficiency Syndrome; Anti reward Symptomatology; Hypodopaminergia; Genetic Addiction Risk Severity (GARS)
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Opinion
This perspective is proposing a unique combination coupling

the compound Glutathione with known Enkephalinase Inhibi-

tors as well as enkephalin and dopamine releasing compounds
from a group of said inhibitors including but limited to DL-Phenylalanine to help detoxify and treat individuals diagnosed with

Reward Deficiency Syndrome (RDS) utilizing a newly validated
RDS index as well as genetic testing [1-5].

The preferred method of delivery is intravenous therapy or

aqua-power imprints of the molecular structure including but

not limited to NAD/NADH, glutathione and Dl-Phenylalanine [6].

It is also a preferred that a genetic addiction risk severity testing
system will be utilized to determine a precision based oral for-

mulae utilizing DNA for guided precision therapy [7]. It is theorized that coupling of outcome results following a DNA test with
a minimum of four genes and four alleles [8].

This novel testing system we call Genetic Addiction Risk Se-

verity (GARS®) will be followed up with additional steps to cus-

tomize or semi-customize preferred formulae to be utilized to

not only detoxify but to treat RDS victims [9]. It is anticipated
that the novel utilization of a genetic risk testing system to prevent relapse in people in recovery or prior to entering a pain

whereby the potential of utilizing a natural, non-addicting, safe, pu-

tative D2 agonist may find its place in recovery from reward deficiency syndrome (RDS) in patients addicted to psychoactive chemicals [13]. Utilizing quantitative electroencephalography (qEEG) as
an imaging tool, we have shown the impact of a KB220 variant as

a putative activator of the mesolimbic system [14,15]. We demon-

strated for the first time that its intravenous administration reduces or “normalizes” aberrant electrophysiological parameters of the

reward circuitry site [16]. For that published pilot study, we report
that the qEEG’s of an alcoholic and a heroin abuser with existing

abnormalities (i.e., widespread theta and widespread alpha activity, respectively) during protracted abstinence are significantly normalized by the administration of one intravenous dose of KB220

[2]. Specifically, both patients were genotyped for neurotransmitter reward genes to determine to what extent they carry putative

dopaminergic risk alleles that may predispose them for alcohol or

heroin dependence, respectively. The genes tested included the do-

pamine transporter (DAT1, locus symbol SLC6A3), dopamine D4
receptor exon 3 VNTR (DRD4), DRD2 TaqIA (rs1800497), COMT

val158 met SNP (rs4680), monoamine oxidase A upstream VNTR
(MAOA-uVNTR), and serotonin transporter-linked polymorphic region (5HTTLPR, locus symbol SLC6A4) [2,17,18].

We emphasize that these are many people that possess a high

clinic to categorize ones’ risk for subsequent opioid use disorder

GARS at least in America [20], and it would be unlikely for all indi-

We hereby believe that this important disruptive industrial

activation of dopaminergic receptors (ie, DRD2 receptors) will re-

(OUD) is a required to reduce the overall death rates [10].

technology along precision epigenetic repair of infractions

within the brain reward circuit due either to nature (genetic) or
nurture(epigenetic) may eventually become a standard of care
to treat RDS [11]. It is well established that in both food- and

drug-addicted individuals, there is dopamine resistance due to
an association with the DRD2 gene A1 allele among other dopa-

mine related genetic polymorphisms [12]. Evidence is emerging

viduals to carry all putative risk alleles. Based on previous research
and our qEEG studies), we cautiously suggest that long-term gentle

sult in their proliferation and lead to enhanced “dopamine sensitiv-

ity” and an increased sense of happiness, particularly in carriers of
the DRD2 A1 allele [21,22].

This is supported by a clinical trial on KB220 variant using in-

travenous administration in > 600 alcoholic patients, resulting in

significant reductions in RDS behaviors. It is also confirmed by the
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expanded oral study on KB220 variant [23]. Future studies must
await both functional magnetic resonance imaging and positron

emission tomography scanning to determine the acute and chronic

effects of oral KB220 on numbers of D2 receptors and direct interaction at the nucleus accumbens. Confirmation of these results in

large, population-based, case-controlled experiments is necessary.

These studies would provide important information that could ultimately lead to significant improvement in recovery for those with

19

RDS and dopamine deficiency as a result of a multiple neurotransmitter signal transduction infractions in the brain reward cascade
[24-26].

Moreover, the powerful effects of KB220 as evidenced by more

recent neuroimaging studies have clearly showed the importance

of Pro-dopamine regulation along the Brain Reward Cascade (BRC)
(see figure 1).

Figure 1: Illustrates the interaction of at least seven major neurotransmitter-pathways involved in the Brain Reward Cascade (BRC). In

the hypothalamus, environmental stimulation causes the release of serotonin, which in turn via, for example, 5HT-2a receptors activate
(green equal sign) the subsequent release of opioid peptides from opioid peptide neurons, also in the hypothalamus. Then, in turn, the
opioid peptides having two distinct effects, possibly via two different opioid receptors. One that inhibits (red hash sign) through the mu-

opioid receptor (possibly via enkephalin) and projecting to the Substania Nigra to GABAA neurons. Another stimulates (green equal sign)
Cannabinoid neurons (e.g., Anandamide and 2-archydonoglcerol) through Beta –Endorphin linked delta receptors, which in turn inhibits

GABAA neurons at the substania nigra. Cannabinoids primarily 2-archydonoglcerol, when activated, can also indirectly disinhibit (red
hash sign) GABAA neurons in the Substania Nigra through activation of G1/0 coupled to CB1 receptors. Glutamate neurons located in

the Dorsal Raphe Nuclei (DRN) can indirectly disinhibit GABAA neurons in the Substania Nigra through activation of GLU M3 receptors
(red hash sign). GABAA neurons, when stimulated, will, in turn, powerfully (red hash signs) inhibit VTA glutaminergic drive via GABAB

3 neurons. It is also possible that stimulation of ACH neurons that at the Nucleus Accumbens ACH can stimulate both muscarinic (red
hash) or Nicotinic (green hash). Finally, Glutamate neurons in the VTA will project to dopamine neurons through NMDA receptors (green
equal sign) to preferentially release dopamine at the Nucleus Accumbens (NAc) shown as a bullseye indicates a euphoria, or “wanting”

response. The result is that when Dopamine release is low (unhappiness: Endorphin Deficiency). At the same time, general (usual) happiness depends on the dopamine homeostatic tonic set point (see figure 2). With Permission Blum., et al. [25].
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In the midst, of the COVID 19 pandemic, there is also a global

and a positive allosteric modulator of GABAA receptors disturbs do-

issue requiring novel approaches [28]. The incorporation of opi-

ceptance of the umbrella term Reward Deficiency Syndrome (RDS)

addiction crisis worldwide [27]. The devastation and deaths due to
drug overdose, being highest in the United States is indeed a global

oids to treat the same problem with powerful opioids seems too

simplified, albeit quite successful in reducing harm [29], but locks

people in unwanted addiction [30]. Our group has been cognizant
that while one primary benefit is to reduce harm, there is a paucity

paminergic signaling resulting in chronic hypodopaminergia [36].
Understanding the above premise and the further emerging ac-

first coined by Blum in 1995, facilitates the co-occurrence mechanism hypothesis for drug and non -addictive behaviors [37].

Understanding the common neuromodulating aspects of neuro-

f studies providing evidence to address the root cause of RDS hy-

transmission and its disruption via chronic exposure of drugs and

An additional approach is to utilize the narcotic antagonist Na-

epigenic infractions [38] as accomplished with heroin addiction

podopaminergia [31].

ltrexone especially implants [32], to induce “psychological extinc-

behavioral addictions, requires further intense research focus on
developing novel strategies to combat these unwanted genetic and
(see figure 2).

tion” via blocking D2 receptors [33]. The latter approach seems to

Conclusion

compliance is a major issue due to long-term antireward properties

established evidence for hypodopaminergia [39], a blunted reward

be more acceptable, relative to treating opioids with opioids such

as methadone and buprenorphine based on genotype [34], but

[35]. The approved drug acamprosate, a NMDA receptor antagonist

The take home message is the plausible acceptance of the well-

processing system [40], reduced resting state functional connec-

Figure 2: The Reward Deficiency Syndrome Identification and Treatment model.
tivity [41], genetic antecedents [42], anti- reward symptomatology

[43], poor compliance with MAT [44], and generalized RDS [45].
With this evidence it is conceivable that pursuit through intensive

future research should involve an approach that incorporates “do-

pamine homeostasis”. This required paradigm shift may consist of
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many beneficial modalities including but not limited to: exercise
[46], pro-dopamine regulation [47], nutrition [48], cognitive be-

havioral therapy [49], hedonic hot spot targets brain [50], rTMRS
[51], deep brain stimulation [52], diet53, genetic edits [54], genetic

Bibliography
1.

guided therapeutics [55], epigenetic repair [56], amongst others

one singular, therapeutic target site may indeed become a frontline

defense to prevent and or treat RDS like behavior. Nutrigenomics

study with 2 case reports”. Postgraduate Medical Journal 122.6
2.

may assist the millions of people of getting out of a “hypodopami-

The authors appreciate the edits of Margaret A Madigan in the

editorial division of The Kenneth Blum Behavioral and Neurogenetic Institute (Division of Ivitalize Inc.).

Contribution of Authors

KB wrote the initial manuscript. AB developed the pictorial

model. All the coauthors reviewed and made edits and comments
equally.

3.
4.
5.

Conflict of Interest
KB is the inventor of GARS and Pro-dopamine regulator (KB220)

either owned and or licensed to his various companies (Geneus
Health LLC, Synaptamine, Ivitalize). BWD and DB are employed by

Victory Nutrition International (VNI) and the recipient GARS and

KB220Z license AR, TS, RH, RG, RB are supported in part by Ivital-

ize. Vis employment, or consultation services.AR is a member of
Ivitalize Board of Directors. There are no other conflicts to report.

Funding

KB with Marjorie Gondre-Lewis, PhD (Howard University) are

recipients of R41 MD012318/MD/NIMHD NIH HHS/United States;
PKT is the recipient of R21 AA024490/AA/NIAAA NIH HHS/Unit-

ed States and RDB is the recipient ofI01 CX000479/CX/CSRD VA/
United States

(2012): 188-213.

Miller M., et al. “Early intervention of intravenous KB220IV-neuroadaptagen amino-acid therapy (NAAT) improves behavioral outcomes in a residential addiction treatment pro-

gram: a pilot study”. Journal of Psychoactive Drugs 44.5 (2012):

nergic ditch” [58].

Acknowledgements

patients during protracted abstinence from alcohol and opiand genetic analysis for reward polymorphisms: part 1, pilot

We believe that “out of the box thinking” in the face the of the

ral pandemic, and innovative systems biological approaches of any

Miller DK., et al. “Acute intravenous synaptamine complex

variant KB220™ “normalizes” neurological dysregulation in

ates as observed using quantitative electroencephalographic

related to augmented resting state functional connectivity [57].

continued drug/behavioral addiction crisis during the current vi-

21

6.

7.
8.
9.

398-409.

Uys JD., et al. “Glutathione and redox signaling in substance
abuse”. Biomed Pharmacotherapy 68.6 (2014): 799-807.

Janicki PK and Lipkowski AW. “Kyotorphin and D-kyotorphin

stimulate Met-enkephalin release from rat striatum in vitro”.
Neuroscience Letter 43.1 (1983): 73-77.

Witt EA and Reissner KJ. “The effects of nicotinamide on reinstatement to cocaine seeking in male and female Sprague

Dawley rats”. Psychopharmacology (Berl) 237.3 (2020): 669680.

O’HOLLAREN P. “Diphosphopyridine nucleotide in the prevention, diagnosis and treatment of drug addiction. A preliminary

report”. Western Journal of Surgery, Obstetrics, and Gynecology
69 (1961): 213-215.

Blum K., et al. “In Search of Reward Deficiency Syndrome

(RDS)-free Controls: The “Holy Grail” in Genetic Addiction
Risk Testing”. Current Psychopharmacology 9.1 (2020): 7-21

Fried L., et al. “Hypodopaminergia and “Precision Behavioral

Management” (PBM): It is a Generational Family Affair”. Current Pharmaceutical Biotechnology 21.6 (2020): 528-541.

Blum K., et al. “Introducing Precision Addiction Management

of Reward Deficiency Syndrome, the Construct That Under-

pins All Addictive Behaviors”. Frontiers in Psychiatry 9 (2018):
548.

Citation: Kenneth Blum., et al. “Should We Embrace the Incorporation of Genetically Guided “Dopamine Homeostasis” in the Treatment of Reward
Deficiency Syndrome (RSD) as a Frontline Therapeutic Modality?". Acta Scientific Neurology 4.2 (2021): 17-24.

Should We Embrace the Incorporation of Genetically Guided “Dopamine Homeostasis” in the Treatment of Reward Deficiency Syndrome (RSD)
as a Frontline Therapeutic Modality?
22

10. Blum K., et al. “Genetic addiction risk score (GARS) ™, a predic-

20. Blum K., et al. “Critical Analysis of White House Anti-Drug

11. Blum K., et al. “Analysis of Evidence for the Combination of

21. Blum K., et al. “Neurogenetics of dopaminergic receptor su-

tor of vulnerability to opioid dependence”. Frontiers in Bioscience (Elite Ed) 10 (2018): 175-196.

Pro-dopamine Regulator (KB220PAM) and Naltrexone to Prevent Opioid Use Disorder Relapse”. ECPP 7.8 (2018): 564-579.

12. Lindgren E., et al. “Food addiction: A common neurobiological

mechanism with drug abuse”. Frontiers in Bioscience (Land-

mark Ed) 23 (2018): 811-836.

13. Solanki N., et al. “Administration of a putative pro-dopamine
regulator, a neuronutrient, mitigates alcohol intake in alco-

hol-preferring rats”. Behavioural Brain Research 385 (2020):
112563.

14. Blum K., et al. “Overcoming qEEG abnormalities and reward

gene deficits during protracted abstinence in male psychostimulant and polydrug abusers utilizing putative dopamine

D₂ agonist therapy: part”. Postgraduate Medical Journal 122.6

Plan”. Global Journal of Addiction and Rehabilitation Medicine
1.4 (2017): 555568.

persensitivity in activation of brain reward circuitry and relapse: proposing “deprivation-amplification relapse therapy”

(DART) ”. Postgraduate Medical Journal 121.6 (2009): 176-

196.

22. Blum K., et al. “Neuropsychiatric Genetics of Happiness,

Friendships, and Politics: Hypothesizing Homophily (“Birds of
a Feather Flock Together”) as a Function of Reward Gene Poly-

morphisms”. Journal of Genetic Syndromes and Gene Therapy
3.112 (2012): 1000112.

23. Blum K., et al. “Synaptamine (SG8839)TM, An Amino-Acid En-

kephalinase Inhibition Nutraceutical Improves Recovery of

Alcoholics, A Subtype of Reward Deficiency Syndrome (RDS)”.
Trends in Applied Sciences Research 2.3 (2007): 132-138.

(2010): 214-226.

24. Volkow ND and Morales M. “The Brain on Drugs: From Reward

brain electrophysiological abnormalities in a psychiatrically-

25. Blum K., et al. “Molecular neurological correlates of endor-

15. Braverman ER., et al. “Substance use disorder exacerbates

ill population”. Clinical Electroencephalography 27 (1996):
5-27.

16. DeFrance JF., et al. “Enhancement of attention processing by

Kantroll in healthy humans: a pilot study”. Clinical Electroencephalography 28.2 (1997): 68-75.

17. Blum K., et al. “The benefits of genetic addiction risk score
(GARS™) and pro-dopamine regulation in combating suicide

to Addiction”. Cell 162.4 (2015): 712-725.

phinergic/dopaminergic mechanisms in reward circuitry
linked to endorphinergic deficiency syndrome (EDS)”. Journal
of the Neurological Sciences 411 (2020): 116733.

26. Edwards D., et al. “Addiction by Any Other Name is Still Addiction: Embracing Molecular Neurogenetic/Epigenetic Basis

of Reward Deficiency”. Journal of Addiction Science 6.1 (2020):
1-4.

in the American Indian population”. Journal of Systems and In-

27. Blum K., et al. “Putative COVID- 19 Induction of Reward Defi-

18. Vitali M., et al. “Neurophysiological Measures and Alcohol Use

Social Distancing a Double Edged Sword?” Substance Use and

tegrative Neuroscience 4 (2018): 10.

Disorder (AUD): Hypothesizing Links between Clinical Severity Index and Molecular Neurobiological Patterns”. Journal of
Addiction Research and Therapy 5.2 (2016): 182.

19. Blum K., et al. “Genetic Addiction Risk Score (GARS): molecu-

lar neurogenetic evidence for predisposition to Reward Defi-

ciency Syndrome (RDS)”. Molecular Neurobiology 50.3 (2014):
765-796.

ciency Syndrome (RDS) and Associated Behavioral Addictions

with Potential Concomitant Dopamine Depletion: Is COVID-19
Misuse 55.14 (2020): 2438-2442.

28. Downs BW., et al. “Molecular neuro-biological and systemic
health benefits of achieving dopamine homeostasis in the

face of a catastrophic pandemic (COVID- 19): A mechanistic

exploration”. Journal of Systems and Integrative Neuroscience 7
(2020): 10.15761/JSIN.1000228.

Citation: Kenneth Blum., et al. “Should We Embrace the Incorporation of Genetically Guided “Dopamine Homeostasis” in the Treatment of Reward
Deficiency Syndrome (RSD) as a Frontline Therapeutic Modality?". Acta Scientific Neurology 4.2 (2021): 17-24.

Should We Embrace the Incorporation of Genetically Guided “Dopamine Homeostasis” in the Treatment of Reward Deficiency Syndrome (RSD)
as a Frontline Therapeutic Modality?

29. Blum K and Baron D. “Opioid Substitution Therapy: Achieving

Harm Reduction While Searching for a Prophylactic Solution”.
Current Pharmaceutical Biotechnology 20.3 (2019): 180-182.

30. Downs BW., et al. “Death by Opioids: Are there non-addictive

scientific solutions?”. Journal of Systems and Integrative Neuroscience (2019).

31. Blum K., et al. “Pro-dopamine regulation (KB220Z™)” as a longterm therapeutic modality to overcome reduced resting state
dopamine tone in opiate/opioid epidemic in America”. Journal

of Systems and Integrative Neuroscience 2.3 (2016): 162-165.

32. Larney S., et al. “A systematic review and meta-analysis of na-

ltrexone implants for the treatment of opioid dependence”.
Drug Alcohol Review 33.2 (2014): 115-128.

33. Blum K., et al. “Analysis of Evidence for the Combination of
Pro-dopamine Regulator (KB220PAM) and Naltrexone to Prevent Opioid Use Disorder Relapse”. ECPP 7.8 (2018): 564-579.

34. Blum K., et al. “Withdrawal from Buprenorphine/Naloxone
and Maintenance with a Natural Dopaminergic Agonist: A Cautionary Note”. Journal of Addiction Research and Therapy 4.2
(2013): 10.4172/2155-6105.1000146.

35. Hill E., et al. “Long term Suboxone™ emotional reactivity as

measured by automatic detection in speech”. PLoS One 8.7
(2013): e69043.

36. Goh ET., et al. “Review article: pharmacotherapy for alcohol

dependence - the why, the what and the wherefore”. Alimen-

tary Pharmacology and Therapeutics 45.7 (2017): 865-882.

37. Kotyuk E., et al. “Co-occurrences of substance use and other
potentially addictive behaviors: Epidemiological results from
the Psychological and Genetic Factors of the Addictive Behav-

iors (PGA) Study”. Journal of Behavioral Addictions 9.2 (2020):
272-288.

38. Blum K., et al. “rsfMRI effects of KB220Z™ on neural pathways
in reward circuitry of abstinent genotyped heroin addicts”.
Postgraduate Medical Journal 127.2 (2015): 232-241.

23

39. Gold MS., et al. “A Shared Molecular and Genetic Basis for Food
and Drug Addiction: Overcoming Hypodopaminergic Trait/

State by Incorporating Dopamine Agonistic Therapy in Psy-

chiatry”. Psychiatric Clinics of North America 38.3 (2015): 419462.

40. Kalebasi N., et al. “Blunted responses to reward in remitted

post-traumatic stress disorder”. Brain Behavior 5.8 (2015):
e00357.

41. Wang L., et al. “Abnormal gray matter volume and resting-

state functional connectivity in former heroin-dependent individuals abstinent for multiple years”. Addiction Biology 21.3
(2016): 646-656.

42. Schmidt LG., et al. “Different allele distribution of a regulatory MAOA gene promoter polymorphism in antisocial and

anxious-depressive alcoholics”. Journal of Neural Transmission
(Vienna). 107.6 (2000): 681-689.

43. Borsook D., et al. “Reward deficiency and anti-reward in pain

chronification”. Neuroscience and Biobehavioral Reviews 68
(2016): 282-297.

44. Minozzi S., et al. “Oral naltrexone maintenance treatment for

opioid dependence”. Cochrane Database System Review 16.2
(2011): CD001333.

45. Bowirrat A., et al. “Relationship between dopaminergic neuro-

transmission, alcoholism, and Reward Deficiency syndrome”.
American Journal of Medical Genetics 132B (2005): 29-37.

46. Robison LS., et al. “Exercise Reduces Dopamine D1R and Increases D2R in Rats: Implications for Addiction”. Medicine and
Science in Sports and Exercise 50.8 (2018): 1596-1602.

47. Blum K., et al. “Pro-Dopamine Regulator - (KB220) to Bal-

ance Brain Reward Circuitry in Reward Deficiency Syndrome
(RDS)”. Journal of Reward Deficiency Syndrome and Addiction
Science 3.1 (2017): 3-13.

48. Jeynes KD and Gibson EL. “The importance of nutrition in aiding recovery from substance use disorders: A review”. Drug

and Alcohol Dependence 179 (2017): 229-239.

Citation: Kenneth Blum., et al. “Should We Embrace the Incorporation of Genetically Guided “Dopamine Homeostasis” in the Treatment of Reward
Deficiency Syndrome (RSD) as a Frontline Therapeutic Modality?". Acta Scientific Neurology 4.2 (2021): 17-24.

Should We Embrace the Incorporation of Genetically Guided “Dopamine Homeostasis” in the Treatment of Reward Deficiency Syndrome (RSD)
as a Frontline Therapeutic Modality?

49. Carroll KM and Kiluk BD. “Cognitive behavioral interventions

for alcohol and drug use disorders: Through the stage model

and back again”. Psychology of Addictive Behaviors 31.8 (2017):
847-861.

50. Jansen JM., et al. “Resting state connectivity in alcohol depen-

dent patients and the effect of repetitive transcranial mag-

netic stimulation”. European Neuropsychopharmacology 25.12
(2015): 2230-2239.

51. Cameron JD., et al. “Brain on Fire: Incentive Salience, Hedonic
Hot Spots, Dopamine, Obesity, and Other Hunger Games”. Annual Review of Nutrition 37 (2017): 183-205.

24

Assets from publication with us
•

Prompt Acknowledgement after receiving the article

•

Issue of Publication Certificate

•
•
•

Thorough Double blinded peer review
Rapid Publication

High visibility of your Published work

Website: www.actascientific.com/

Submit Article: www.actascientific.com/submission.php
Email us: editor@actascientific.com
Contact us: +91 9182824667

52. Wang TR., et al. “Deep brain stimulation for the treatment of
drug addiction”. Neurosurgery Focus 45.2 (2018): E11.

53. Schroeder RD and Higgins GE. “You Are What You Eat: The Impact of Nutrition on Alcohol and Drug Use”. Substance Use and
Misuse 52.1 (2017): 10-24.

54. Howe WM and Kenny PJ. “Drug Addiction: Mechanisms of Nicotine Dependence Unmasked by Gene Editing”. Current Biology 28.20 (2018): R1205-R1207.

55. Blum K., et al. “Promoting Precision Addiction Management

(PAM) to Combat the Global Opioid Crisis”. Biomedical Journal
of Scientific and Technical Research 2.2 (2018): 1-4.

56. Bali P., et al. “Methylation, memory and addiction”. Epigenetics
6.6 (2011): 671-674.

57. Febo M., et al. “Enhanced functional connectivity and volume
between cognitive and reward centers of naïve rodent brain

produced by pro-dopaminergic agent KB220Z”. PLoS One 12.4
(2017): e0174774.

58. Blum K., et al. “Psychostimulant use disorder emphasizing

methamphetamine and the opioid -dopamine connection:
Digging out of a hypodopaminergic ditch”. Journal of the Neurological Sciences 420 (2020): 117252.

Citation: Kenneth Blum., et al. “Should We Embrace the Incorporation of Genetically Guided “Dopamine Homeostasis” in the Treatment of Reward
Deficiency Syndrome (RSD) as a Frontline Therapeutic Modality?". Acta Scientific Neurology 4.2 (2021): 17-24.

