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” This is the domain of addiction, where we 
constantly seek something outside ourselves to curb an 
insatiable yearning for relief or fulfillment. The aching 
emptiness is perpetual because the substances, 
objects, or pursuits we hope will soothe it are not what 
we really need. ….We haunt our lives without being fully 
present.”  

Gabor Mate, MD 
In the Realm of Hungry Ghosts  NAD+ in Addiction Treatment 

Ken Starr MD FACEM ABAM 

Board Certified in Addiction Medicine 

Arroyo Grande, CA 

What is NAD+ (Nicotinamide Adenine Dinucleotide) 

Nicotinamide 

Adenine 

di-nucleotide 
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What is NAD+ used for? 

NAD+ 

Energy production 
(ATP) 

DNA repair 
(PARP) 

Gene expression 
(Sirtuins 1-7) 

Cell signalling 
(Immune-CD38, CD157) 

Neurotransmitter 
(NAD+) Enzyme activity 

(redox cofactor, NAD+:NADH 
NADP:NADPH) 

Increased  
Tankyrase activity 
?Longer telomeres 
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Tryptophan	 Quinolinic		
acid	

Nicotinic	acid 
mononucleotide		

Nicotinic	acid	(B3)	

Nicotinic	acid	
adenine	

dinucleotide		
NAD+	

Nicotinamide	
mononucleotide		

Nicotinamide	
(B3)	

Nicotinamide	riboside	 
(B3)	 

De	novo	pathway		

Salvage		
pathway		

Inflammation		
NF-ĸβ	

Serotonin		

Melatonin		

Renal	Excretion	

PARP 
SIRT 
CD38	

Importantly 
1.  NAD+ must come from dietary 

precursors 
2.  Too much NAD+ breakdown 

inhibits key enzymes 
3.  Inflammation switches 

tryptophan catabolism away 
from serotonin & melatonin 
production to making more 
NAD+ 

Kynurenine		
Pathway	
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Conditions in which NAD+ can be depleted 

                 oxidative damage (with age) 

Braidy et al PLoS ONE 6(4):e19194 2011 6 
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Brain oxidative damage, age and NAD+ 

Guest et al PLoS ONE 9(1):e85335. 2014 
(data from Table 1) 

Oxidative Damage 

Inflammation 
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How do you raise NAD+ in the body? 

Oral  
Nicotinamide riboside (NR) 
Nicotinamide mononucleotide (NMN) 
Nicotinic acid (Niacin) 
Nicotinamide (niacinamide) 

Intravenous (IV)  
NAD+ 

Maintain NAD+ by: 
1) Reducing oxidative 

damage & 
2)  Inflammation (CD38) 
3)  Increasing synthesis 
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NAD+ Sirtuin activty 

�  Silent information regulators of gene transcription (SIRTs) 

� Wide range of functions 

�  Regulate gene expression via histone deacetylation 

� Control gene expression 

� Cell cycle regulation 

� DNA repair and metabolic control 

History of NAD+ Treatment in Addiction 

� NAD+ isolated By Von Euler in 1936 

� NAD+ used for alcohol treatment since 1939 

�  Used extensively in South Africa since 1961 

� NAD+ used extensively for alcoholism & other chemical dependencies since 1974 
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Dr. Hitt in Tijuana Mexico 

� Clinic in Mexico which offered NTR Therapy 

�  Patients from all over the world 

� Claimed to cure addiction 

Age associated decrease in NAD levels 
Alcohol drinkers have lower levels of NAD+ 
NAD levels decrease in response to alcohol stress.  
Increased neuro-inflammation and oxidative stress associated with lower 
NAD levels 

Alcohol 
Double Depletion. Alters NAD/
NADH Ratio 

Alcohol 

� NAD alleviates Alcohol Withdrawal  

� NAD reduces Cravings by modulating the neuroadaptive response involved 
with cravings  ” Sensitization” 

�  Reduces Negative Reinforcement 

� Alters Stress Circuits 
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NAD+ Sirtuin activty 

�  SIRT 1 activty is NAD+ dependent 

�  SIRT activity increased in response to stress, fasting, exercise or low glucose availability. 
This in turn increases intracellular NAD levels 

�  “turns off” the genes that help drive aging process 

NAD+ levels 

� NAD+ helps with withdrawal, cravings and recidivism 

� NAD+ replaces the aldehyde/dopamine ligand in the NA= decreases withdrawal 

� Lower cravings mediated by the histone deacetylase  function of  SIRT1 

�  In chronic alcohol abuse, histone proteins for genes become acetylated 

� SIRT1(VIA NAD+)  deacetylates these proteins reverses the epigenetic mediated mechanism for 
alcohol cravings 

� Alleviating withdrawal reduces the negative reinforcement stress circuit of alcoholism 

NAD+ in Alcohol Treatment 

�  In chronic alcohol abuse, histone proteins for genes in the cortex and 
amygdala become acetylated at H3K9 .  

�  SIRT1 deacetylates Histones.  

� NAD+ reverses the epigenetic mechanism for alcohol cravings.  

�  It’s probably the histone deacetylate function of SIRT1 that reduces alcohol 
and drug cravings and recidivism.  

NAD+ in Alcohol Treatment 

� NAD+ replaces the aldehyde/ dopamine ligand at the opioid receptor in 
NA , preventing withdrawal.  

� NAD+ binding at the opioid receptor, may be the mechanism for alleviating 
opioid withdrawal.  

Histone 
Deacytalase 
silences the 
reward 
mechanism 
of cocaine 
and 
morphine in 
reward 
center 

Guest et al PLoS ONE 9(1):e85335. 2014 

[NAD(H)] Inflammation 

Alcohol ↓ brain NAD+ & ↑ inflam. 

24 
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�  NR reverses alcohol induced fatty liver 

�  NAD+ enhances hepatic SIRT 1Enz and protects against alcohol liver injures. 

�  Knock out  SIRT 1 get fatty droplet deposition and increased inflammatory cyctokines. 
Alcohol disrupts SIRT 1 causes AFLD. SIRT 1 is NAD+ Dependent! 

�  Over express SIRT1 prevents lipid deposition 

Nicotinamide riboside attenuates alcohol induced liver injuries via activation of SirT1/PGC-1a/
mitochondrial biosynthesis pathway. Wang S, Wan T. etc al. Redox Biology Vol 17. July 2018. 89=98 

Opiates 

� NAD+ alleviates opiate withdrawal and cravings 

�  Some evidence NAD+ binds directly to opiate receptors  

� NAD+ activates SIRT1 in reward center (NA) 

� Drug induced expression of transcription factors enhance reward effects 

� NAD Therapy reverses this “reward effect” of drugs on epigenetic level.  

� Histone deacetylation silences the reward mechanism.  

� This has both short term and long term benefits 
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Dosage 
- 750 mg NAD+  in Saline (500 mL) over a 6 hour period for 5 
consecutive days  

OR 

- 500 mL saline only over a 6 hour period for 5 consecutive 
days 

- Product administered using an infusion pump to ensure 
precise delivery of Test (Saline + NAD+) or control (saline 
only) product per hour 

Study Methods: Dosage 
Day 1 (0-8hrs) – IV NAD+ 
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End of infusion 
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Results Update 

Key observations: 

�  [NAD+] increased by >400% at 6 hrs in plasma 

�  [NAD+] increased by ~35% at 8hrs in RBC’s 

� No significant increase in RBC NAM 

�  The rise in NAD+ in plasma throughout the 6hr infusion was paralleled 
by a rise in all metabolites: 

� NAM    ~410% 

� MeNAM    ~350% 

� ADPR   ~390% 

�  NMN   ~410% 

� NAM/MeNAM appear to be significant contributors to an apparent 
rapid metabolism of infused NAD+ 

32 
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Figure 1.  NTR™ Significantly Reduced Craving 
Ratings for Stimulants, Opiates and Alcohol 

Groups. 
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Data from Previous Experiment  (2008).  Pairwise T-tests Conducted  on Stimulant s (n=10), 
Opiates (n=11), Alcohol (n=12), and Other/Poly (n=7) Groups Following 10 Days of NTR™ 
Treatment.  * indicates p < 0.01. 

* * 
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Number of relapses( +SEM) for Opiate and Alcohol respondents to 
follow up surveys conducted at 12-24 months post NAD treatment. 

Figure 4.  Number of Relapse Episodes Reported in 
Opiate and Alcohol Groups  at 12-20 Months Post 

NAD Treatment  

OPIATE (n= 13) 
ALCOHOL (n = 14) 
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Figure 2.  NAD Significantly Reduces Craving Ratings 
Associated With Opiate and Alcohol Withdrawal At Five 

And Ten Days of Treatment  

OPIATE 
ALCOHOL 

Pairwise T-tests Conducted  on Day 1 vs Day 5 and Day 1 vs Day 10 in Opiate (n=29) and 
Alcohol (n=24) Groups.  * indicates p < 0.01. 

*	

39 Drug & alcohol Detox 

�  4-10 days 

� Alleviates detox symptoms first few days  

�  Second part appears to be a restoration of Neurotransmitters 

�  Long acting opiates/benzos will need longer duration treatment 

�  Higher doses initially:  1500mg/day- 500mg/day 
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Thank You 
Ken Starr MD  805-242-1360 
ken@kenstarrmd.com 


