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N
euroendocrine 
Laboratory 

Targeted 
N

euroendocrine 
Supplem

ents

D
iagnostic 

Laboratory
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•U
tilizes the gold standard technology for 

neurotransm
itter analysis: U

H
PLC Triple 

Q
uadrupole

M
ass Spectrom

etry

•H
ighest level ofsensitivity

and specificity for 
neurotransm

itters for the m
ost accurate and 

reproducible results

•Every run is accom
panied by a control

•Participates in voluntary, third-party, quality 
assurance testing

4

Proven Testing M
ethodologies

N
euroLab.
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1.
U

nderstand the role neurotransm
itters and horm

ones play 
in N

euroW
ellness

and the presentation of clinical 
com

plaints by use of a case study

2.
U

tilize a neuroendocrine report to identify im
balances 

connected to clinical presentation

3.
Em

ploy a neuroendocrine report to develop personalized 
intervention strategies

4.
Explore conventional and integrative strategies to balance 
neuroendocrine health and prom

ote N
euroW

ellness

5.
Im

plem
ent a N

euroW
ellness

Program
 in your practice

6.
Q

uestion & Answ
er session

5

Agenda
W

ebinar
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•N
euroendocrine health is key to 

quality of life.

•Clinical com
plaints begin to m

anifest 
w

hen im
balances are present.

6

Path to O
ptim

al W
ellness

H
ealth in Balance
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•O
ptim

al function requirem
ents

•Balanced neurotransm
itter release and reuptake

in the synapse
•Balanced H

PAT horm
onal state

•N
eurotransm

itter release m
ust be adequate and appropriate or intercellular com

m
unication cannot continue

•Im
balance of the N

euro-im
m

uno-endocrine com
m

unication system
 can lead to m

any pro-
inflam

m
atory degenerative diseases

N
euronal Pathw

ays
H

ealth in Balance

Copyright Sanesco
International, Inc. 2022
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●O
ptim

al neuroendocrine health requires balance betw
een inhibitory and excitatory 

neurotransm
itters.

oInhibitory neurotransm
ission controls excitability and allow

s for calm
, relaxation and sleep

oExcitatory neurotransm
ission is essential for energy, focus and m

otivation

oInhibitory and excitatory neurotransm
itters interact w

ith adrenal and sex horm
ones

8

N
eurotransm

itter Balance
H

ealth in Balance
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Inhibitory N
eurotransm

itters
Calm

ing Effect

●
G

ABA

●
Serotonin
●

Can function as a m
odulatorof other 

neurotransm
itters

●
Depletion sym

ptom
s are com

m
on in at 

least 70%
 of patients seen in the clinical 

setting

●
Dopam

ine (both)

●
Sedation

●
Poor im

pulse control
●

O
ver inhibition 

leading to poor 
m

em
ory & cognition

●
Anxiousness

●
Sleep difficulties

●
Poor focus

●
Low

 m
ood

Copyright Sanesco
International, Inc. 2022
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Excitatory N
eurotransm

itters
N

eurotransm
itter Classification

●
Dopam

ine (both)

●
N

orepinephrine

●
Epinephrine

●
G

lutam
ate

●
PEA

●
Anxiousness

●
Sleep difficulties

●
Poor focus

●
Low

 m
ood

●
Im

m
une activity

●
Fatigue

●
Burn out

●
Uncontrolled urges

Copyright Sanesco
International, Inc. 2022

Excesses

Deficiencies



#94D244

Copyright Sanesco International, Inc. 2022

N
euroendocrine Testing

M
easuring and Applying N

euroendocrine Results to 
Clinical Situations

Copyright Sanesco
International, Inc. 2022
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N
euroW

ellness
Program

™
A

pproach
Path to O

ptim
al W

ellness

N
euroendocrine 

Testing
Personalized Analysis

Targeted N
utritional 

Therapy™

●
Lays out the m

ost 
direct path to optim

al 
health

●
The CARE package provides 
inform

ation connecting 
patient results to clinical 
concerns

●
Form

ulas provide only 
w

hat is needed to 
address patient-
specific im

balances

Copyright Sanesco
International, Inc. 2022
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W
hite Paper -Validity of U

rinary N
eurotransm

itter 
Testing w

ith Clinical Applications for the 
N

euroW
ellness

Program
™

22-page docum
ent w

ith
117 references from

 the 
m

edical literature

N
eurotransm

itter Testing as a 
Clinical Tool

N
eurotransm

itters

Copyright Sanesco
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U
rinary 

N
eurotransm

itters

●
Serotonin

●
G

ABA
●

Epinephrine
●

N
orepinephrine

●
Dopam

ine
●

G
lutam

ate
●

PEA

14

Salivary Adrenal 
H

orm
ones

●
Cortisol

●
DH

EA-S

Salivary Sex 
H

orm
ones

●
Testosterone

●
Progesterone

●
Estrone (E1)

●
Estradiol (E2)

●
Estrone (E3)

Biom
arkers Assessed

N
euroW

ellness Program

Copyright Sanesco
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N
euroLab

Sam
ple 

Report

N
euroW

ellness Program
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N
euroLab

Sam
ple 

Report
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•CC: 36 yo
BF c/o fatigue, low

 m
ood, anxiousness, panic attacks, 

insom
nia, “brain fog”, “cold intolerance”, hair loss, IBS, PM

S, heavy, 
long

m
enses. W

tgain 30 lbs
in past 10 yrs

•PM
H

: G
² P

² H
osp: none

Surg: FBD w
/ 1 breast bx of a sm

nodule –
B9

•Illness: H
x

of pp low
 m

ood w
orse w

ith second child

•FH
: m

om
 58 low

 m
ood, dad 62 CAD, H

TN
, 1 sis 38 bipolar low

 m
ood, 

hypothyroid. H
x

breast Ca, uterine Ca. Thyroid com
m

on on m
aternal 

side. CAD on paternal

•SH
: Divorced, N

onsm
oker, EtO

H
 1-2 w

eek. Caffeine + 3 cups per day. 
N

o regular exercise. Diet hi carb, hi fat, low
 protein

•M
ed: Sertraline 75 m

g/day x10 years

Clinical Presentation
Case Study

Copyright Sanesco
International, Inc. 2022
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•O
TC: M

VI, Cal/M
ag, Valerian for sleep

•Allergies: PCN
 –

rash

•RO
S: Long hx

of low
 m

ood and PM
S for at least 15 years, panic 

attacks began after birth of first child. H
ypoglycem

ia. SAD. PM
S. 

M
astodynia. Low

 libido. Exhaustion

•PE: BP 98/60, p82, h5’4”, w
157, Body Fat: 36%

, BM
I: 26.9

Cold hands and feet, pale coloring, thin hair and splitting nails.
Cystic breasts. Anxious dem

eanor

Clinical Presentation
Case Study
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International, Inc. 2022



#94D244

Copyright Sanesco International, Inc. 2022

Serum
 H

orm
one 

Results

Case Study
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Baseline 
N

eurotransm
itters

Case Study
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M
easure salivary cortisol

•8 am
, 12 pm

, 4 pm
, 8 pm

M
easure salivary D

H
EA-S

•8 am
 and 4 pm

Baseline Salivary 
H

orm
ones

Case Study
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Serotonin

•AKA
5-H

T or 5-hydroxytryptam
ine

•1-2%
 in CN

S
•95%

 in gut enteric nervous system
•2-3%

 in platelets

•Inhibitory neurotransm
itter

•N
eurom

odulator
•Affects glutam

ate excitability over diverse regions of CN
S

•Acts by stim
ulating its ow

n receptors on G
ABA neurons, 

prom
pting G

ABA to perform
 its inhibitory function

•Acts to inhibit the release of the catecholam
ines 

(“CATS”):
dopam

ine, norepinephrine, epinephrine

Low
 Serotonin

N
eurotransm

itter

Copyright Sanesco
International, Inc. 2022
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•Com
m

on clinical presentation of a 36-year-old w
om

an w
/ a hx

of long-standing anxious low
 m

ood, H
ashim

oto’s thyroid 
disorder w

ith a low
 thyroid/adrenal state and relative estrogen 

dom
inance.

•Low
 T3, poor T4 to T3 conversion, blunted TSH

 
response

possibly 2º to low
 serotonin and an im

balanced H
PAT 

axis.

Thyroid Discussion
Case Study

Copyright Sanesco
International, Inc. 2022
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Proliferative Estrogen Dom
inance m

ade 
w

orse by:

•Low
 T3/T4 Thyroid

•Low
 Luteal Phase Progesterone

•Low
 2:16 ratio of Estrogen 

M
etabolism

•Low
 Adrenal DH

EA-S/Cortisol

CC are exhaustion, PM
S, w

eight gain & 
disruptive cyclothym

ic m
ood disorder; 

deep low
 m

ood alternating w
/ panic 

attacks, w
orse the w

eek before m
enses 

and in the dark days of w
inter

Estrogen Dom
inance Discussion

Case Study

Copyright Sanesco
International, Inc. 2022
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•“Adrenal Fatigue”, w
ith cortisol and DH

EA depletion, can lead to:
−Low

 epinephrine level
−Elevated N

orepi/Epi ratio

•Adequate cortisolis needed for the precursor N
E to be converted to epinephrine (1)

Adrenal Fatigue & N
T Balance

N
euroadrenal

Copyright Sanesco
International, Inc. 2022

1. Zuckerm
an-Levin, et al. (2001). J Clin Endocrinol M

etab. D
ec;86(12):5920-4.
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Epinephrine
•Functions both as a neurotransm

itter and a horm
one, but 

clinically prim
arily acts as a horm

one

•M
ajor peripheral Adrenal H

orm
one m

ediating Acute Stress 
Response

•CN
S Epi (as N

T) functions not w
ell studied

•W
orks m

ore on periphery
−Blood pressure control, H

R
−Increased energy
−M

etham
phetam

ine blockage of Epi re-uptake –
burn out

N
euroadrenal

Copyright Sanesco
International, Inc. 2022
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Epinephrine, the H
orm

one

•Profound effect on m
etabolism

: catabolic horm
one breaking dow

n body stores of fuel for 
perceived stress

•U
pregulates every system

 that can contribute to “fight or flight” responses:
−Increases heart rate, m

etabolic rate, glucagon, sodium
 retention and elevates BP

−Dilates bronchii, pupils, sm
all arteries in m

uscles
−Raises blood glucose via gluconeogenesis and glycogenolysis (1)

•Chronic stress-m
ediated over-activation of Epi can lead to insulin resistance

(2)

N
euroadrenal

Copyright Sanesco
International, Inc. 2022

1.
Tank AW

, Lee W
ong D. (2015). Com

prPhysiol.Jan;5(1):1-15.
2.

Ziegler M
G

,et al. (2012). CurrH
ypertens

Rep.Feb;14(1):1-7.
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●Phase I: Alarm
reaction

oH
i Epi

oH
i Cortisol

●Phase II: Resistance
oH

i Cortisol
oLow

 DH
EA

oEpi variable

●Phase III: Exhaustion
oDepletion of Cortisol
oDepletion of Epi
oDepletion of DH

EA
M

any patients are in the 
resistance/exhaustion

phase

Phases of Stress Response
N

euroAdrenal

Copyright Sanesco
International, Inc. 2022
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•N
orepi/ Epi ratio elevated:

−Biochem
ically, the synthesis of epinephrine from

 norepinephrine is 
dependent on adequate cortisol and SAM

e
−“Adrenal Fatigue”w

ith low
 DH

EA/cortisol
−Insulin resistance w

ith blood sugar instability, RH
G

 (reactive hypoglycem
ia), 

inflam
m

atory disorders
−Clinically, this can be caused by and further perpetuate Sym

pathetic 
Autonom

ic N
ervous System

 over-activation leading to “Fight or Flight” 
reactions

N
orepi/Epi Ratio Discussion

Case Study

Copyright Sanesco
International, Inc. 2022
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International, Inc. 2022

H



#94D244

Copyright Sanesco International, Inc. 2022

•Low
 Serotonin

–
even though patient is on sertraline an SSRI

•Serotonin depletion/N
orepinephrine excess

•Results in patient’s presentation of anxiousness, fear, and poor sleep
•Serotonin

is responsible for m
aintaining hom

eostasis am
ong the excitatory catecholam

ines (i.e. 
N

orepinephrine)
•Serotonin’s depletion leads to a strong tendency tow

ards Sym
pathetic Autonom

ic N
ervous 

System
 over activation

under N
orepinephrine stim

ulation

N
eurotransm

itter Discussion
Case Study

Copyright Sanesco
International, Inc. 2022
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Catecholam
ine Pathw

ays -
“The CATS”

N
eurotransm

itters

Copyright Sanesco
International, Inc. 2022

Copyright Sanesco
International, Inc. 2022

Abbreviations: TH
 = tyrosine hydroxylase, DH

PR = dihydropteridine
reductase, H

2B = 
dihydrobiopterin, H

4B = tetrahyrobiopterin, M
AO

 = m
onoam

ine oxidase, CO
M

T = 
catecholam

ine-O
-m

ethyltransferase, M
H

PG
 = 3-m

ethoxy-4-hydroxyphenylglycol, D
O

PAC = 
dihydroxyphenylacetic

acid.
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•Peripheral Sym
pathetic N

ervous System
 norepinephrine 

m
ediates:

•Perception of“fight or flight” stress response
•N

orepinephrine
firing is kept under control by G

ABA 
(Serotonin) inhibition

•CN
S norepinephrine m

ediates:
−M

ood regulation, sleep dysregulation, drive, am
bition, 

learning/m
em

ory, alertness, arousal and focus

N
orepinephrine

N
eurotransm

itter

Copyright Sanesco
International, Inc. 2022

Copyright Sanesco
International, Inc. 2022



#94D244

Copyright Sanesco International, Inc. 2022

•There is often an inverse relationship betw
een excitatory 

neurotransm
itters & inhibitory neurotransm

itters

•W
hen inhibitory neurotransm

itters are low
, norepinephrine or glutam

ate 
m

ay be over-expressed
→

−“Fight or flight” responses
−Elevated blood pressure
−Anxiousness and fear

Serotonin/N
orepinephrine

N
eurotransm

itter

Copyright Sanesco
International, Inc. 2022

Copyright Sanesco
International, Inc. 2022
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•Prim
ary excitatory neurotransm

itter

•Synthesized from
 glutam

ine or glucose

•G
lutam

ate receptors (e.g., N
M

DA) subject to excitotoxicity 
from

 excess stim
ulation

−M
SG

, Aspartam
e

−Subject to dietary intake

Glutam
ate

N
eurotransm

itter

Copyright Sanesco
International, Inc. 2022
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•Excitotoxicity = N
euron Dam

age/Death

•M
SG

, aspartam
e play a role in excess glutam

ate excitotoxicity
“Sodium

” on food labels

•G
lutam

ate also seem
s necessary for TSH

 to rise and causes a rise 
in thyroid horm

ones (1)

•G
lutam

ate regulates neurogenesis
•Synaptogenesis and neuron survival in the developing and adult 
m

am
m

alian nervous system
(2)

Glutam
ate

N
eurotransm

itter

Copyright Sanesco
International, Inc. 2022

Copyright Sanesco
International, Inc. 2022

1.
Aizaw

a S,et al. (2012). J Endocrinol.M
ar;212(3):383-94.

2.
M

attson M
P. (2008). Ann N

 Y Acad
Sci.N

ovem
ber;1144: 97–

112.
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•G
ABA elevated:

−Elevation reflects excess G
ABA production and turnover to com

pensate
for absence of 

adequate inhibitory serotonin

−G
ABA itself then tries to balance the unopposed release of norepinephrine

−Clinically, high urinary G
ABA m

ay be a sign of depleted CN
S G

ABA over tim
e, representing 

the need for G
ABA support

GABA Discussion
Case Study

Copyright Sanesco
International, Inc. 2022
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Im
portance of glutam

ate apart from
 excitation: it is converted to the physiologically active gam

m
a-

am
inobutyric acid

(G
ABA), the m

ajor CN
S inhibitory N

T

GABA Pathw
ay

N
eurotransm

itters

Copyright Sanesco
International, Inc. 2022
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International, Inc. 2022



#94D244

Copyright Sanesco International, Inc. 2022

•Too m
uch excitation w

ithout adequate G
ABA inhibition 

can lead to:
−

Poor sleep
−

Restlessness
−

Irritability
−

Anxiousness
−

Fear
−

Seizures

•G
ABA induces relaxation, calm

ness & aids sleep

•Theanine, Lactium
(m

ilk peptides), taurine, inositol, and 
oral bio-identical progesterone can act
as nutraceutical G

ABA agonists

G
ABA

N
eurotransm

itters

Copyright Sanesco
International, Inc. 2022
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•Allopregnanolone, an active m
etabolite of 1º oral Progesterone

•Allopregnanolone is one of the m
ost potent know

n m
odulators of 

G
ABA

A receptors
(1)

Progesterone & G
ABA

N
eurotransm

itter & H
orm

one Interactions

Copyright Sanesco
International, Inc. 2022

Copyright Sanesco
International, Inc. 2022

1.
Vashchinkina,et al. (2014). N

europsychopharm
acology.Feb;39(3):727-37.
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•D
epleted dopam

ine:
−Dopam

ine depletion w
ith elevated norepinephrine is often found w

ithin the 
context of low

 thyroid function
−Can lead to m

otor problem
s

✓
Restless Legs Syndrom

e
✓

Trem
or

✓
Parkinson's Disease

−Can lead to a lack of
“salience” –

the inability to receive positive rew
ards 

from
 one’s endeavors or anhedonia

Dopam
ine Discussion

Case Study

Copyright Sanesco
International, Inc. 2022
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D
opam

ine

•D
opam

ine is a catecholam
ine precursor for 

norepinephrine and is found both in the CN
S 

and adrenal m
edulla w

herever norepiis found

•D
iverse functions include:

−M
otor function and posture

−Cognitive function:
attention, focus, w

orking 
m

em
ory and problem

 solving
−M

otivation for rew
ard

•N
eurom

odulator: can act either as an inhibitory
or excitatory N

T in response to incom
ing 

afferent signals

Copyright Sanesco
International, Inc. 2022
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Q
uizzo!!

N
orepinephrine or dopam

ine m
ay be over-expressed resulting in “fight or flight”, anxiousness, 

panic, or delusional thinking w
hen:

a)
Serotonin is low

b)
G

ABA is low
c)

G
lutam

ate is low
d)

There is a full m
oon

e)
a & b

Copyright Sanesco
International, Inc. 2022
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•Serotonin through its action on the serotonin 2C receptor inhibits
dopam

ine release, 
contributing to lack of responsiveness to SSRIs in som

e patients (1)

•SSRIs show
n to increase the dopam

ine transporter in vivo, thereby reducing 
dopam

ine function
(2)

Dopam
ine Inhibition

N
eurotransm

itters

Copyright Sanesco
International, Inc. 2022

Copyright Sanesco
International, Inc. 2022

1.
Visser AK, et al. (2015). N

eurochem
Int.Feb;81:10-5.

2.
PodurgielSJ, et al. (2015). N

europsychopharm
acology.M

ar 11.
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•
SSRIs are associated w

ith a risk of clinically significant loss of 
sexual desire in at least 30-50%

 of those that take them
.  

•
Reduced m

esolim
bic dopam

inergic activity as a result of inhibitory 
serotonergic m

idbrain raphe nuclei projections is one possible 
cause. 

•
Anim

al studies show
 that increased serotonergic tone predicts 

ejaculatory latency by acting as an inhibitor at the hypothalam
us 

level. In contrast, noradrenergic tone enhances ejaculation.

•
Prabhakar D, Balon

R. H
ow

 do SSRIs cause sexual dysfunction? Current Psychiatry (2010): Vol. 
9, N

o. 12. p. 30-34.  

Copyright Sanesco
International, Inc. 2022
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N
euroendocrine Interactions

The Im
pact on Clinical Presentation

Copyright Sanesco
International, Inc. 2022
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The Seven Dw
arves of M

enopause

Copyright Sanesco
International, Inc. 2022
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Transitional Years
•Age 35 years+ –

anovulation -↓
progesterone

•Anxious, loosing sleep -
↓

G
ABA

•Age 45 years+ -
↓

estrogen -↓
serotonin

−Fatigue
−Insom

nia
−M

igraines
−H

ot flashes/vasom
otor instability

−Decreased brain function/m
em

ory issues
−Low

 m
ood/anxiousness/Em

otional volatility

N
euroendocrine Interactions

Copyright Sanesco
International, Inc. 2022

Copyright Sanesco
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W
om

en’s Average H
orm

one Levels
N

euroendocrine Interactions

Copyright Sanesco
International, Inc. 2022
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W
om

en’s Average H
orm

one Levels
N

euroendocrine Interactions
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W
om

en’s Average H
orm

one Levels
N
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W
om

en’s Average H
orm

one Levels
N

euroendocrine Interactions
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H
orm

one Effects on N
eurotransm

itters
N

euroendocrine Interactions
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Copyright Sanesco
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•Estrogen: serotonin agonist, dopam
ine m

odulator

•Progesterone:
G

ABA agonist

•Testosterone:
serotonin agonist, dopam

ine agonist

•DH
EA: dopam

ine, N
E, serotonin agonist, G

ABA antagonist

N
euro-protective,

nn
N

euronal plasticity

•Thyroid: serotonin agonist

•Cortisol excess: blocks serotonin and tryptophan m
etabolism

 into serotonin; use 5-H
TP to bypass

•Cortisol deficiency: pp
serotonin, epinephrin, nn

norepinephrine, glutam
ate

•Insulin excess (Insulin Resistance): ppserotonin,nn
N

E, dopam
ine
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•Serotonin: nn
thyroid function

N
ecessary to nn

TSH
 appropriately for feedback loop stim

ulation of 
fT3 and fT4

•Adrenal support: nncortisol appropriately

•G
ABA: Inhibits thyroid function

•Dopam
ine:

pProlactin,nG
row

th H
orm

one

•N
E excess:

Acute: nCortisol

Chronic: pCortisol

•Epinephrine excess: Insulin Resistance -n
Insulin

N
eurotransm

itter Effects on H
orm

ones
N

euroendocrine Interactions
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International, Inc. 2022
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Estrogen/Thyroid/Serotonin Discussion
Estrogen D

om
inance/Thyroid Function:

Estrogen can dom
inate over thyroid by 2 m

echanism
s

•
Elaborating TBG

 (Thyroid Binding G
lobulin) w

hich binds 
(inactivates) free thyroid horm

one (1)
•

Com
petitive inhibition of the thyroid receptor: By binding the 

thyroid receptor, estrogen blocks the binding of thyroid horm
one 

to its ow
n receptor

Both actions →
low

er thyroid function

Since thyroid acts as a serotonin agonist, estrogen dom
inance 

can result in low
er serotonin function

Case Study

1. M
azer N

A. (2004). Thyroid. 14 Suppl 1:S27-34.
Copyright Sanesco

International, Inc. 2022
Copyright Sanesco

International, Inc. 2022
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Estrogen/Progesterone/G
ABA Discussion

Estrogen D
om

inance & Progesterone:
•Anovulatory m

enstrual cycles are com
m

on for w
om

en after age 35 in 
industrialized countries
•W

ithout ovulation, no progesterone is produced in the luteal phase of the 
m

enstrual cycle
•Thus, estrogen is produced unopposed

all m
onth-long

•Since progesterone is a G
ABA agonist, anovulatory m

enstrual cycles m
ay 

result in low
ered G

ABA function

Case Study

Copyright Sanesco
International, Inc. 2022

Copyright Sanesco
International, Inc. 2022
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Estrogen D
om

inance & Testosterone
•M

echanism
: elaboration of SH

BG
 (Sex H

orm
one Binding G

lobulin)
•SH

BG
 binds free testosterone, rendering it unable to bind its ow

n 
receptor and therefore inactive
•Lab: Total testosterone -low

 / Free testosterone -low
•Testosterone can act as a serotonin and dopam

ine agonist. Therefore, 
this m

ay result in low
ered serotonin and disordered dopam

ine function

Estrogen/Testosterone/Serotonin/Dopam
ine 

Discussion

Case Study

Copyright Sanesco
International, Inc. 2022

Copyright Sanesco
International, Inc. 2022
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Thyroid im
balance:

•H
ashim

oto’s Thyroid disorder is the m
ost com

m
on cause of hypothyroidism

, found in a 50:1 ratio of 
w

om
en to m

en

•T3 and T4 circulate >/= 95%
 bound to plasm

a proteins (TBG
, Album

in, Pre-album
in)

•All thyroid horm
ones are optim

ally m
easured in their free unbound state

(Free T3, Free T4)

•Therefore, reliance on TSH
 alone, w

ithout free T3 and free T4
m

easurem
ents, is

inadequate to assess 
true thyroid function –

particularly
in the context of low

 serotonin states

Case Study
Thyroid/Serotonin Discussion

Copyright Sanesco
International, Inc. 2022

Copyright Sanesco
International, Inc. 2022
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Adrenal im
balance:

•Cortisol and DH
EA have an inverse relationship in acute stress

w
ith 

DH
EA-S levels dropping as cortisol levels rise

•The tw
o-point salivary, Adrenal Index (AI), m

easurem
ent of am

 and pm
 

DH
EA-S allow

s the assessm
ent of bio-chem

ically individual diurnal 
patterns and levels:

•W
hat tim

e of day
•H

ow
 m

uch
•H

ow
 often to best replace DH

EA for any patient

Case Study
Adrenal Discussion

Copyright Sanesco
International, Inc. 2022

Copyright Sanesco
International, Inc. 2022
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Excess Cortisol & Serotonin

●Excess cortisol has an inhibitory effect on serotonin function via at least 4 know
n m

echanism
s:

1.
Corticosterone treatm

ent w
as found to induce a …. functional desensitization of som

atodendritic
5-

H
T(1A) autoreceptors(1)

2.
Corticosterone treatm

ent significantly decreased the num
ber of 5-H

T1A receptor sites(2)
3.

“Cortisol at the nM
-m

icroM
concentration range induces a substantial increase in serotonin uptake

both 
in vitro …and in vivo, …ow

ing to prom
otion of synthesis of the serotonin transporter” (3)

4.
Tryptophan m

etabolism
 is shunted to kynurenine pathw

ay by elevated cortisol(4)

N
O

TE: 5-H
TP bypasses the TO

 enzym
e and thus can raise serotonin even in the face of excess cortisol

N
euroendocrine Interactions

Copyright Sanesco
International, Inc. 2022

Copyright Sanesco
International, Inc. 2022

1.
M

cAllister-W
illiam

s RH
, et al. (2007).J

Psychopharm
acol. N

ov;21(8):826-32.
2.

Crayton JW
, et al. (1996). Brain Res. Jul 29;728(2):260-2. 

3.
TafetG

E, et al. (2001). Cogn
Affect Behav

N
eurosci. 1(1):96-104.

4.
El Bakly

W
M

,H
asanin

AH
. (2014). Korean J PhysiolPharm

acol.
Jun;18(3):233-9.
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Low
 Cortisol & Serotonin

“[In the am
ygdala], if endogenous cortisol is rem

oved, 5-H
T no longer has an inhibitory effect on 

glutam
atergic activity, suggesting that this horm

one (cortisol)plays a key role in m
aintaining 

serotonergic-m
ediated m

odulation.”

Stutzm
ann

G
E, M

cEw
en BS, LeD

oux JE. J N
eurosci. 1998.N

ov.15;18(22):9529-38.

N
euroendocrine Interactions

Copyright Sanesco
International, Inc. 2022
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International, Inc. 2022
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36-year-old w
om

an
w

/:Anxious, low
 m

ood, Panic Attacks, PM
S, RH

G
, SAD,

M
astodynia, Exhaustion, 30 lb. w

eight gain & p
Libido

H
orm

onal Concerns:
•

H
ashim

oto’s Thyroid disorderw
ith low

 T3
•

Adrenal Fatigue
w

ith low
 DH

EA/Cortisol
•

Estrogen D
om

inance
w

/ pp
P4, Testosterone, T3

N
eurotransm

itter Concerns:
•

nn
N

orepinephrine
m

ediated Sym
pathetic AN

S dom
inance over pp

inhibitory serotonin
w

/ nn
com

pensatory G
ABA

response
•

pp
D

opam
ine

(m
odulator) = Low

 “salience”
•

nn
N

orepi/Epi ratio; needs SAM
e & Cortisol

Case Study
N

eurotransm
itter-H

orm
one Sum

m
ary

Copyright Sanesco
International, Inc. 2022

Copyright Sanesco
International, Inc. 2022
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•This case exem
plifies the im

portance of the tim
ing

and sequence of horm
onal 

and TN
T (Targeted N

utritional Therapy) to restore the balance of the N
euro-

Endocrine Com
m

unication System

•As alw
ays, restoration of the N

euro-Inhibitory axis of the CN
S by balancing 

both Serotonin and G
ABA is the first im

portant clinical step

•W
ithout optim

al inhibitory function, the m
uch-needed replacem

ent of tyrosine, 
a precursor for catecholam

ine & thyroid support, DH
EA, and/or cortisol, T3 / 

T4 Thyroid horm
one m

ay further exacerbate the patient’s elevated 
norepinephrine m

ediated “fight or flight” responses, leading to w
orsening 

anxiousness and panic attacks

Case Study

Sum
m

ary

Copyright Sanesco
International, Inc. 2022

Copyright Sanesco
International, Inc. 2022
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1.Restore inhibitory neurotransm
itter levels (serotonin and G

ABA)
2.During or after inhibitory neurotransm

itter balance restoration
1.Support catecholam

ines
2.Support adrenal horm

ones
3.Support w

ith thyroid replacem
ent w

hen appropriate
4.Support sex horm

ones
3.M

aintain

65

Steps for Prom
oting Balance

O
verview

Copyright Sanesco
International, Inc. 2022

Copyright Sanesco
International, Inc. 2022
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66
Copyright Sanesco
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Retest

Copyright Sanesco
International, Inc. 2022

N
euroW

ellness Program
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Retest
N

euroW
ellness Program
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Page 1 of XX

CARE Package Add-O
n

Analysis and Intervention

Copyright Sanesco
International, Inc. 2022
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N
euroW

ellness Program
™

Approach
Path to O

ptim
al W

ellness

N
euroendocrine 

Testing
Personalized Analysis

Targeted N
utritional 

Therapy™

●
Lays out the m

ost 
direct path to optim

al 
health

●
The CARE package provides 
inform

ation connecting 
patient results to clinical 
concerns

●
Form

ulas provide only 
w

hat is needed to 
address patient-
specific im

balances

Copyright Sanesco
International, Inc. 2022

Copyright Sanesco
International, Inc. 2022
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•Correlates patient com
plaints listed on their Q

uality-of-Life 
Q

uestionnaire w
ith the test results

•Provides in-depth education regarding im
balances and 

patient sym
ptom

s

•Can be shared w
ith patient

U
npacking the CARE Package

Personalized Correlation Analysis & 
Education
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U
npacking the CARE Package

Q
uality-of-Life Score & Insights

•Based on self-reported patient Q
uality-of-Life Q

uestionnaire

•Show
s patient progress based on their ow

n sense of 
w

ellness

•H
elps to im

prove com
pliance

•Shares insights into the patient’s quality of life as w
ell as 

additional im
pacting factors for your consideration
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U
npacking the CARE Package

Targeted N
utritional Therapy™

•N
utritional form

ulas recom
m

ended based on patient test 
results and clinical concerns

•Additional nutritional considerations provided
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Targeted N
utritional Therapy™

N
euroendocrine Support Form

ulas*

Copyright Sanesco
International, Inc. 2022

Copyright Sanesco
International, Inc. 2022

*These statem
ents have not been evaluated by the Food and D

rug Adm
inistration. 

This product is not intended to diagnose, treat, cure or prevent any disease. 
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●All TN
T form

ulas are m
anufactured at a cG

M
P facility

●All TN
T form

ulas are:
oFree of gluten
oN

on-G
M

O
oFree of hydrogenated or partially hydrogenated fats/oils
oFree of allergens such as:

•Peanuts, tree nuts, soy, w
heat, yeast, shellfish, fish, eggs, 

artificial preservatives or sugars

●Form
ulated using high-quality branded ingredients

75

Targeted N
utritional Therapy™

(TN
T)

Q
uality

Copyright Sanesco
International, Inc. 2022
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International, Inc. 2022
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●At the base of m
ost TN

T™
form

ulas

●N
SB™

-proprietary blend of digestive enzym
es, including:

oProtease
oLipase
oAm

ylase

●Bioperine®
 -Enhances the G

I uptake of nutrients by:
oIncreasing blood supply to the G

I tract*
oEm

ulsifying contents of the gut*
oActively transporting nutrients across gut w

all into bloodstream
*

76

N
euroSupportBlend™

(N
SB)

Q
uality

Bioperine®
 is a registered 

tradem
ark of Sabinsa.

Copyright Sanesco
International, Inc. 2022

Copyright Sanesco
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*These statem
ents have not been evaluated by the Food and D

rug Adm
inistration. 

This product is not intended to diagnose, treat, cure or prevent any disease. 
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N
eurotransm

itter Balancing
“Filling the Tank”

•O
nly am

ino acid precursors replete neurotransm
itter reserves

•SSRIs/SN
RIs do not “fill the tank” but rather im

prove neurotransm
itter 

function by slow
ing neurotransm

itter reuptake

•Appropriately balancing horm
ones w

ill m
ake neurotransm

itters w
ork 

m
ore efficaciously

O
verview

Copyright Sanesco
International, Inc. 2022

Copyright Sanesco
International, Inc. 2022
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Inhibitory Form
ulas

TN
T

Prolent TM

●
Inhibitory form

ula*
o

Support for three inhibitory 
neurotransm

itters 
(serotonin, G

ABA, glycine)*
o

Vitam
ins supporting 

neurotransm
itter synthesis*

o
N

euroSupportblend

Tranquilent TM

●
Chew

able inhibitory 
support*
oSerotonin
oG

ABA
oReceptor health

Lentra
TM

●
G

ABA receptor form
ula*

o
Supports G

ABA in 
m

ultiple w
ays*

o
N

euroSupportblend

Copyright Sanesco
International, Inc. 2022

*These statem
ents have not been evaluated by the Food and D

rug Adm
inistration. 

This product is not intended to diagnose, treat, cure or prevent any disease. 
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Excitatory Form
ulas

TN
T

Contegra
TM

●
H

PA-T Balancing Form
ula*

●
Inhibitory/excitatory balance 
support*

●
Thyroid support*

●
Adrenal support*

●
M

ethylation support*
●

N
euroSupportblend

Procite-D
TM

●
Catecholam

ine Form
ula*

o
Catecholam

ine precursors
o

Vitam
ins and m

inerals 
supporting catecholam

ine 
synthesis*

o
N

europrotectant*
o

N
euroSupportblend

Copyright Sanesco
International, Inc. 2022

*These statem
ents have not been evaluated by the Food and D

rug Adm
inistration. 

This product is not intended to diagnose, treat, cure or prevent any disease. 
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Specialty Form
ulas

TN
T

Adaptacin
TM

●
Adrenal support form

ula*
o

Direct cortisol support*
o

Adrenal adaptogens*
o

Vitam
ins and m

inerals support 
adrenal health*

o
N

euroSupportblend

Som
niTR

TM

●
Delayed-release sleep form

ula*
o

Direct m
elatonin support*

o
Support for m

elatonin 
synthesis*

o
G

ABA support*

M
ethylM

ax
TM

●
Com

prehensive m
ethylation 

support form
ula*

o
Key com

ponents of the 
m

ethylation cycle
o

M
ethyl donors*

Copyright Sanesco
International, Inc. 2022

Copyright Sanesco
International, Inc. 2022

*These statem
ents have not been evaluated by the Food and D

rug Adm
inistration. 

This product is not intended to diagnose, treat, cure or prevent any disease. 
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●All supplem
ents containing am

ino acids are 
best taken on an em

pty stom
ach

●“Start low
 and go slow

” philosophy

●Response tim
e varies by patient

81

Good to Know
TN

T Tips
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Get Started
Im

plem
ent in Your Practice
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•An im
balance in any one

aspect of neurotransm
itter or horm

one system
 leads to a 

com
pensatory im

balance of both system
s

•Im
balance perpetuates im

balance

•Re-establishm
ent of optim

al balance IS possible

•Assessm
ent is accom

plished through serum
 and saliva horm

one levels and urinary 
levels of N

eurotransm
itters, along w

ith clinical im
provem

ents

N
euroendocrine Balance

G
et Started

Copyright Sanesco
International, Inc. 2022

Copyright Sanesco
International, Inc. 2022
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*S
elf-reported Q

oL scores on a 
4-point Likert S

cale, p<0.05

Choose Your Patients
G

et Started

Copyright Sanesco
International, Inc. 2022
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85

Recom
m

ended Profiles

H
PA-G

 Com
plete

H
PA

7 neurotransm
itters

7 neurotransm
itters

2 adrenal horm
ones

(4-pt cortisol, 2-pt DH
EA-S)

5 sex horm
ones

2 adrenal horm
ones

(4-pt cortisol, 2-pt DH
EA-S)

Recom
m

ended for 
individuals >40 years or 
experiencing horm

one-
related com

plaints

G
et Started

Copyright Sanesco
International, Inc. 2022
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True health is living w
ell,

as w
ell as living longer.

It is the art of balance and com
m

unication w
ithin the

neuro-endocrine system
.

In Sum
m

ary…

Copyright Sanesco
International, Inc. 2022
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N
euroW

ellness
P

rogram
 for Your P

ractice

Q
uestion and 

Answ
er Session

M
ay, update im

age
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