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VALIDITY OF NEUROTRANSMITTER TESTING
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1. Marc DT, Ailts JW, Campeau DC, Bull MJ, Olson 
KL. Neurotransmitters excreted in the urine as 
biomarkers of nervous system activity: Validity 
and clinical applicability. Neuroscience and 
Biobehavioral Reviews. 35(3):635–644, JAN 
2011. 
Urinary neurotransmitter testing is the preferred method 
of assessing nervous system function due to its stability 
and sensitivity. Neurotransmitters in the urine can be 
applied to clinical practice to evaluate nervous system 
function and monitor treatment efficacy. Historically, 
urinary neurotransmitters have been utilized to diagnose 
pheochromocytoma, but more recent research shows 
this testing may be valuable in assessing psychiatric and 
inflammatory disorders.

2. Audhya T, et al. Correlation of serotonin levels 
in CSF, platelets, plasma and urine. Biochim 
Biophys Acta. 2012; 1820: 1496-1501. 
The purpose of this paper is to investigate an improved 
method for extracting, processing and measuring 
serotonin in platelets, and to investigate the correlations 
of levels of serotonin in CSF with levels in platelets, 
plasma, and urine.

• The correlations for the two groups are very similar, with 
the highest correlations for CSF vs. platelets 
(r=0.97 for both humans and rats), and lower correlations 
for CSF vs. plasma (r=0.77 for rats and r=0.57 in humans) 
and urine (0.67 in rats and r=0.62 in humans).

• For urine, the level of serotonin in the present study 
is in good agreement with several other studies, after 
converting the present units (nmol/24 h) to nmol/mol 
creatinine, and assuming urinary creatinine production is 
10 mmol/day.

• The strong correlations between serotonin levels in the 
different samples for both humans and rats suggest 
that all methods of measuring serotonin give somewhat 
similar results.

3. Swann AC, Koslow SH, Katz MM, Maas JW, Javaid 
J, Secunda SK, Robins E.  Lithium carbonate 
treatment of mania. Cerebrospinal fluid and 
urinary monoamine metabolites and treatment 
outcome. Am J Psychiatry 140:396–400 (1987). 
Urinary and CSF neurotransmitters and metabolites 
were tested before and after treatment of manic patients 
with lithium carbonate. Before treatment, 3-methoxy-
4-hydroxyphenylglycol (MHPG) and norepinephrine 
were elevated in manic patients compared to depressed 
or normal subjects. During lithium treatment, both 
CSF MHPG and urinary norepinephrine were reduced 
regardless of response to treatment. However, urinary 
MHPG correlated with symptom severity indexes 
and increased during treatment in non-responders 
compared to responders. The results of this study 
support a connection between increased noradrenergic 
activity and mania. As reduction in noradrenergic 
activity following lithium treatment did not significantly 
differ by treatment response, a relationship between the 
two variables was not established.

4. Koo-Loeb JH, et al. Women with eating disorder 
tendencies display altered cardiovascular 
neuroendocrine and psychosocial profiles.  
Psychosom Med. 2000; 62: 539-48. 
Groups were compared for cardiovascular reactivity to 
mental stress, 24-hour urinary neuroendocrine 
measures, and psychosocial profiles.  Urinary cortisol, NE 
(norepinephrine), EPI (epinephrine), and DA (dopamine) 
were measured to examine circulating indices of HPAC 
(hypothalamic-pituitary-adrenal-cortical) vs. SAM 
(sympathetic-adrenal-medullary) axis activation.

• The HEDI (high eating disorder inventory scores) 
group had significantly lower 24-hour urinary NE levels 
compared with the LEDI (low eating disorder inventory 
scores) group.

Below is a list of peer-reviewed journal articles supporting the validity of measuring neurotransmitters in urine, 
as well as the validity of the methodology of the mass spectrometry technique, as employed by Doctor’s Data. 
While each of these studies has unique objectives and parameters, all demonstrate that the use of the mass 
spectrometry technique to measure neurotransmitter levels in urine is clinically relevant.
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• HEDI women exhibited exaggerated, and not blunted, 
cardiovascular reactivity to laboratory stress 
relative to LEDI women.  We found that the HEDI 
women had increased blood pressure and HR reactivity 
compared with women who scored lowest on the same 
subscale.

• We also observed that they [HEDI women] had lower 
24-hour urinary NE levels. This relationship between 
cardiovascular reactivity and NE may at first seem 
paradoxical because both are thought to reflect 
sympathetic nervous system (SNS) activation. However, 
consistent with pharmacological theory, catecholamine-
induced changes in b-adrenergic receptor responsivity 
may underlie this relationship. For example, the 
decreased 24-hour urinary NE evident in our HEDI group 
is consistent with studies by George et al. and Pirke et 
al., which found decreased basal plasma NE in women 
with established BN relative to controls. Of particular 
relevance is that George et al. also found increased 
cardiac response to isoproterenol (b-receptor agonist) 
in BN women vs. controls, suggesting that lower NE 
levels may be associated with up-regulation of the 
cardiac b-adrenergic receptors in bulimic women. If this 
is the case, this could account for both the increased 
cardiovascular reactivity and decreased 24-hour urinary 
NE level observed in the HEDI women in the present 
study.

5. Dvorakova M, et al. Urinary catecholamines in 
children with attention deficit hyperactivity 
disorder (ADHD): modulation by a polyphenolic 
extract from pine bark (pycnogenol). Nutr 
Neurosci. 2007; 10: 151-57. 
Results of the present study show that in patients with 
ADHD, catecholamine concentrations in urine are 
higher compared to healthy children. Moreover, NA 
(noradrenaline) concentrations correlated significantly 
with hyperactivity of children with ADHD.

• It may be argued that urine catecholamine levels reflect 
the changes in peripheral autonomic system and that 
their measurements have little value in psychiatric 
disorders. However, as reviewed by Pliszka et al. 
(1996), peripheral sympathetic nervous system activity 
correlates with that in the locus coeruleus and altering 
peripheral catecholamines has been found to induce 
central effects.

• The present observation of positive correlation 
between NA concentrations in urine and the degree 
of hyperactivity in children with ADHD suggest that 
concentrations in urine, though only indirect measures 
of catecholamine activity, may be of clinical relevance

6. Bent S, Lawton B, Warren T, Widjaja F, Dang K, 
Fahey JW, Cornblatt B, Kinchen JM, Delucchi 
K and Hendren RL. Identification of urinary 
metabolites that correlate with clinical 
improvements in children with autism treated 
with sulforaphane from broccoli. Molecular 
Autism, 2018; 9:35. 
Fifteen children diagnosed with autism spectrum 
disorder were treated with sulforaphane in this open 
label study. Improvement was measured using the 
Aberrant Behavior Checklist (ABC) and the Social 
Responsiveness Scale (SRS). Fasting urine metabolites 
were measured to find if a correlation existed between 
certain metabolites and whether study subjects 
improved with the treatment. Increases in the urinary 
neurotransmitters tested, with the exception of 
N-methylglutamate, correlated with improved scores on 
both the ABC and the SRS.

7. Delahanty DL, Nugent NR, Christopher NC, 
Walsh M. Initial urinary epinephrine and cortisol 
levels predict acute PTSD symptoms in child 
trauma victims. Psychoneuroendocrinology. 
2005 Feb;30(2):121-8. 
Cortisol and catecholamine levels were measured from 
12-hour urine samples taken from 82 children upon 
admission to a Level 1 trauma center. Symptoms of PTSD 
and depression were assessed at a 6-week follow-up. 
The researchers concluded that elevated initial urinary 
cortisol and epinephrine levels directly after a trauma 
may correlate with increased risk of developing PTSD 
symptoms. This association was stronger in boys.

8. Hughes JW, Watkins L, Blumenthal JA, Kuhn C, 
Sherwood A. Depression and anxiety symptoms 
are related to increased 24-hour urinary 
norepinephrine excretion among healthy 
middle-aged women. J Psychosom Res. 2004 
Oct;57(4):353-8. 
Ninety-one women in their 40s and 50s were evaluated 
using the Beck Depression Inventory and a portion of the 
Spielberger State Trait Anxiety Inventory. Epinephrine, 
norepinephrine and cortisol was then measured from a 
24-hour urine collection. Higher levels of norepinephrine 
and cortisol were seen in women with higher scores of 
depression and anxiety symptoms, while epinephrine 
levels were unrelated to symptoms scores. These 
findings suggest that depression and anxiety may be 
associated with increased sympathetic nervous system 
activity.
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9. Pliszka SR, Maas JW, Javors MA, Rogeness GA, 
Baker J. Urinary catecholamines in attention-
deficit hyperactivity disorder with and without 
comorbid anxiety. J Am Acad Child Adolesc 
Psychiatry. 1994 Oct;33(8):1165-73.
2-hour urinary epinephrine, norepinephrine and their 
metabolites were measured in children with ADHD 
while completing mentally stressful tasks. Children with 
comorbid anxiety had higher epinephrine levels than 
children without.

10. Moriarty M, et al. Development of an LC-MS/MS 
method for the analysis of serotonin and related 
compounds in urine and the identification 
of a potential biomarker for attention deficit 
hyperactivity/hyperkinetic disorder. Anal 
Bioanal Chem. 2011; 401: 2481-93. 
The aim of this study was to identify possible peripheral 
biological markers for AD-HKD in order to aid with 
diagnosis and to monitor the efficacy of treatment. This 
required the development of an accurate and robust 
method for the analysis of the possible biomarkers.

• A variety of methods have been developed to measure 
serotonin including spectrophotometry, LC-fluorome-
try, enzyme immunoassay, and LC-electrochemical 
detection. LC-mass spectrometric method is, however, 
the method of choice as tandem LCMS method provides 
increased selectivity while reducing the need for 
dependence on chromatographic separation.

• The LC-MS/MS based method described herein delivers 
excellent sensitivity, selectivity and robustness for 
dopamine, serotonin and its key metabolite, 5-HIAA, in 
clinical samples.

• This study outlines a validated method for the multiplex 
assay of serotonin, dopamine and 5-HIAA in urine. The 
method presented is a robust, sensitive and selective 
method for the quantitation of these analytes

11. Kushnir MM, et al. Analysis of catecholamines in 
urine by positive-ion electrospray tandem mass 
spectrometry. Clin Chem. 2002; 48: 323-31. 
Catecholamines (CATs) are natural molecules that 
act as neurotransmitters and hormones. Each of the 
primary endogenous CATs has characteristic physiologic 
actions. Epinephrine (E) is quantitatively the most 
important substance produced by the adrenal medulla; 
dopamine (D) and norepinephrine (NE) are important 
neurotransmitters in the central nervous system. 
Determination of CATs in body fluids is used to help 
identify neuroendocrine disorders and other physiologic 
and pathologic conditions.

• A commonly accepted method of catecholamine 
analysis in biological fluids is liquid chromatography 
(LC) using a reversed-phase LC column in conjunction 
with ion-pairing reagents with electrochemical (ECD) or 
fluorescent detection.

• The method comparison was performed on 120 patient 
urine specimens submitted for analysis of free CATs.

• We present a method for the selective analysis of 
CATs that uses positive-ion mode ES ionization. The 
advantages of the method include its high specificity, 
which allows the selective quantification of E, NE, and D 
in the presence of drugs that commonly interfere with 
HPLC analysis.

12. Kaluzna-Czaplinkska J, et al. Determination 
of tryptophan in urine of autistic and healthy 
children by gas chromatography/mass 
spectrometry. Med Sci Monit. 2010; 16: 488-92. 
In this study we present a rapid, sensitive and precise 
gas chromatography/mass spectrometry method for 
quantification of tryptophan in the urine of autistic and 
healthy children. This method was used for monitoring 
the level of tryptophan in urine among autistic children 
(on a diet low in casein and gluten and without a 
restricted diet) and healthy children.

• In this study a simple, precise, sensitive, non-invasive, 
cost-effective gas chromatographic/mass spectrometry 
method for determination of tryptophan was developed 
and validated. An excellent linearity was obtained over 
the entire concentration range, and the correlation 
coefficient (r2) was greater than 0.998.

• The control group showed higher values of tryptophan 
in urine than in the autistic children from A1 (autistic 
children with restricted diet) and A2 (autistic children 
without diet) groups. There were significant differences 
between urinary tryptophan values in groups C and A1 
(p<0.05).


