
 

SEROTONIN

Anxiety
Insomnia
Depression
Cravings (esp. 
carbs)
Uncontrolled 
apetite
Headaches
GI symptoms
Usually higher 
Dopamine

Irritability
Road Rage
Impulsivity
Road Rage
Usually Lower 
Dopamine

Optimal Function: adaptability, 
cooperative, gear shifter, cognitive 
flexibility, go with the flow, 
optimistic, libido, sleep, appetite, 
sleep, filtering emotions, enjoy 
experience

Impaired function: OCD, ODD, 
holds grudges, argumentative, 
oppositional, PMS, Addictions, 

negative thinking, social isolation, 
lower sex drive

DOPAMINE

DRD2

DRD3

DBH

NORADRENALINE

Anxiety
Insomnia
Depression
Cravings (esp. 
carbs)
Uncontrolled 
appetite
Headaches
GI symptoms
Usually higher 
Dopamine

Lack of Joy
Ahedonism
Dopamine 
related 
depression
Usually higher 
Serotonin
Usually higher 
Acetylcholine

Poor intestinal 
function
Cravings
Psychosis
Developmental 
delay
Usually lower 
Serotonin
Anxiety
Insomnia

Optimal Function: Attention, 
Judgment, Impulse control, critical 

thinking, empathy, motivation, 
good social skills

Impaired function:  Impulsivity, 
Distractibility, lack of motivation, 

lazy, sleepy, lack of forethought, 
procrastination.

ADRENALINE

PQQ, Cu, Vit. C

Low Energy
Low Focus
Low 
Motivation
Low Mood

Anxiety
Irritability
Tremor
Hyperactivity
Low patience

Noradrenaline can inhibit 
Dopamine firing

Sleep Trouble
Anxiety
Tremor
Irritability
Tremor
Hyperactivity
Low patience

AANAT

ASMT

PNMT

SAMe
SAMe

N-acetylserotonin

B5

Fatigue
Lower Focus

MAO A

FAD, Cu2

5-HIA

ALDH2

H2o2

H2o2

5-HIAA

Dopamine 
released from 
neurons into 

synapses. 

Mercury can block 
Dopamine receptors

H2S, Polyphenols

ADHIB

NAD+,
B1

MAO A
MAO B

SAMe, 
Mg

FAD, Cu2

Cortisol
(Inflammation, Stress, Na/K ratio, 

hypoglycemia, Infections)

Estrogen,
Dietary 
Catecholamines

Fight or Flight 

H2S, Polyphenols, Histamine

ANKK1
ANK3
CACNAC

MAO B
MAO A HVA

Clostridium 

SULT1A3 Dopamine-O-Sulfate
(For Dopamine 

recycling)

Phenylalanine

Tyrosine

TH

PAH

L-DOPA

Tryptophan

5-HTP

TPH

BH4, Fe

BH2

BH4, Fe

BH2

DHFR

BH2

BH4
 (Biopterin)

Nuclear VDR SNPs,
high 1,25 (OH)D to 25 
(OH)D ratio

B6

NADPH

PAPS

SAMe, Mg

DDC

Kynurenine

3-hydroxyanthranilic acid
(Free radical generator)

Quinolinic Acid 
(NMDA stimulant, Excitotoxic effect)

NAD
Feedback inhibition

INF-g, TNF alpha, 
LPS, Stress

IDO1

Fe

H2o2

3-Methoxytyramine

FAD, Cu2

NAD, B1 SAMe

BH4, Fe

BH2

SAMe, Mg

Dietary Catecholamines, Serotonin

Dietary Catecholamines

H2S, Polyphenols, Histamine

Metanephrine

FAD, Cu2
H2o2

H2S, Polyphenols

MAO A

IL-4, IL-10, Stress management

NAD+, 
B1

GCH1

ROS, Ammonia, Al

VMA

3,4 DHPGA

ALDH2

3,4 DHM

COMT

Ethanol
from Acetaldehyde 

(can be derived  
from candida and 

other yeast)Ethanol, 
Histamine 
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Ethanol from 
Acetaldehyde

(can be derived  
from candida and 

other yeast), 
Histamine

T4

5-HTS

PAPS

3-Methoxy-4HPGA

BH2Arginine

NO (Vasodilation)eNOS
(NOS3)

ALDH3A2

SULT1

SULT2

NO (Pathogen elimination)

NEUROTRANSMITTERS: Biopterin, Serotonin & Dopamine Metabolism

BH4, Fe, 
FAD, Ca, 
NADPH

INF-y, TNF 
alpha, LPS, IL-1

iNOS
(NOS2)

Need for Biopterin (BH4) in Arginine pathway

Folic Acid, EGCG, 
Methotraxate

Hcy, GSSG, 
BH2

Promoters
Inhibitors
Cofactors

Estrogen COMT Estrogen metabolites

Estrogen

Estrogen metabolites

COMT

MELATONIN
Sleep, Detox - Nrf2 

upregulation for 
Chemoprotection, 

Immune system 
modulation

NADH

NADH
NAD+,
B1

NADH

NAD+,
B1

NADH
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