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“ORIGIN OF THE MILKY WAY”

“Successful breastfeeding involves milk production,
secretion and ejection controlled by a series of humoral
and neural processes. Among them, neuro-chemical events
leading to milk letdown or milk ejection are the most fragile
processes... studying [the] milk letdown reflex is critical to
solving breastfeeding problems” — Yu-Feng Wang

Oxytocin: the key to treating lactation-failure and associated diseas... (slideshare.net]

WHAT IS THE DIFFERENCE BETWEEN
Miik PRODUCTION AND MILK YIELD!?

-

Creation vs Delivery
— Parent’s perception often based on yield —

The goal: iuccessﬁ;l lactatlon

OxyToCIN: THE HORMONE OF LOVE,
BONDING, & MILK EJECTION

Peptide hormone ~_-OH
o (T

N 'l"r"o

Cys L

Pro Cys S lle

HN" 0

|
% % \” N \‘ ‘Um
= o H 0 o

© 2022 Lisa Marasco




Mysterious Milk Ejection Reflex

Oxytocin Receptor

Miladinovaa et al. (2020). Computer aided study
of the oxytocin-receptor complex binding sites.

Oxytocin: essential to Milk Production as well as Delivery

Oxytocin and Prolactin interact symbiotically

— Oxytocin receptors on pituitary lactotrophs provide
additional stimulation for prolactin release- upregulation

— Effective milk removal stimulates strong production

(é @ Oxytocin Wﬂ?
ém Prolactin g)

Neuroendoctine regulation of oxytocin and milk ejection
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Mypothatamus.
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Oxytocin Suckling Burst
Synchronized burst firing in OT neurons during suckling Baby P[aYS a role, too
Firing rate
(Left SON) .
I Sucking pressure “Milk ejection bursts vary in
(Right SON) | | . I ) Vs ) amplitude from cell to cell and
} ki v Tactile sensation according to the strength of the

suckling...” - Leng

Luther tal. (1974
Leng. 6., & Feng, 1. (2016). Modeling the Milk Ejction Reflex.
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Mysterious Milk Ejection Reflex

Milk Ejection Reflex at
the mammary level

Ducts shorten

& widen
Sphincters
ilax

Alveoli don’t all contract
at the same time.
, Fuller ones tend to be

more sensitive to oxytocin

Potrck 1. tynch, medical usrator
CCBY 2.5 Wikimedia Commons

Gordner 2015;  Truchet 2017;  Geddes 2009; ~Soloff 1982

COMMON SYMPTOMS & SIGNS

Most often felt with first MER,
less or none thereafter

Physical sensations diminish
or cease over time

* uterine cramping * “painful” « milk spraying at baby or
* “tingling” * sudden thirst pump
* “pins and needles” * change in suck rate * nausea

e “warmth”
* “pressure”

spontaneous dripping
contralateral dripping

sleepiness
bowel movements

Isbister C (1954 Malford,c. (1990)
James etal. (1995) oxytocinand

Up close: Alveolar compression during MER

\ /Subculsnecus fat

Coopers Ligament

[ Number of
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: Modifying
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{ 3 diameter
contracting
U myoepithelial cells
- milk-making
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Milk duet,

Alveoli Y o)

Length of Ducts
Diameter of ducts
Viscosity of milk
Elasticity of alveolar tissue
Infant suck

Mortazavi, Geddes, & Hassanipour. 2017). Lacationin the Human
Breast Froma Flid Dynamics Pointof View. J Bomech £ng, 139(1).

Milk ejection and Oxytocin trivia

OT release variable & pulsatile,
last 45 sec to 3.5 min; peaks
tend to coalesce by 4mo.

Half-life of OT ~ 3-4

MER slower by 12 -
min in female body

mos, likely due to
lower milk volume

Avg MER interval
(end to start) 90
sec (40-203)

MER frequently occurs
before suckling, then
again with it [30-90 sec]

Myoepithelials
respond faster to OT
when alveoli are full

# of MERS correlates
w/volume consumed:
more pulses, more milk

MERs avg 3, up to 5 recorded
in first 10 min; first two last
longer, yield the most milk

prime 2011 U oerg2014 Ramsay, 2004,05. Garaner, 2015,17 Devey, 2001
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Mysterious Milk Ejection Reflex

Patterns vary between mothers/parents

Patterns consistent within mothers/parents

et
eriphera (Brain & Spinal cord)
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Prime etal. (2011). Comparison ‘milk ejection sessions in women.
Prime et al. (2011). Comparison of the patterns of milk efection during repeated breast expression sessions in women.
k- Nervous System
otV Detailed Physiology of Milk Ejection- Lots of moving parts!
eo™m BN
)(\,\e\‘ { \

SUCKLING EFFECT

Induces release of local Relaxes opening of milk ducts and

peptides blood vessels in skin overlying
mammary glands

Induces release of OT into :> Contracts myoepithelial cells

the circulation

Induces activity in the NTS ::> Decreases activity in the sympathetic

(nucleus tractus solitarius) nervous system
Releases OT from the PVN :> Decreases activity in the sympathetic
into the brain nervous system

Decreases fear and anxiety :> Decreases activity in the sympathetic
nervous system

All of the above ::> :> Act in conjunction to increase skin
temperature and cause MER

From Uvnas-Moberg, Oxytocin: The Biological Guide to Motherhood.

The unarprecia’ced role of the
Vagus/Vadal nerve (Cranial Nerve X)

“The Wandering Nerve”- longest in body
Operates outside of the spinal nerves
80-90% of fibers are afferent

Provides sensory information from the nipple along
with somatosensory nerves; many fibers also in chest

The unarprecia’ced role of the
Vagus/Vadal nerve (Cranial Nerve X)
Large role in parasympathetic activity

Electrical stimulation, stroking of ventral side in
rats caused immediate elevation of oxytocin

High vagal “tone” reflects increased resilience to
stress, less anxiety, greater mental well-being

The Vaqus Nerve: Why It's So Important + 8 Ways to Improve Vagal Tone - Nicola Monson

prolactn, in g
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Mysterious Milk Ejection Reflex

MER Conditioning
**Happens over time

Positive vs Negative
experience reinforcers

May be selective of setting:
ie, baby vs pump

<

V‘\ \\1\
P

Convery & Spatz
(2009). Sexuality &
breastfeeding: what do
you know?

Campbell & Petersen.
(1953). Milk let-down
and the orgasm in the
human female.

André Masson 1939)- La chiute (Le violou lamour de a vitesse)

THE MILK ETECTION EQUATION
Tudividual ductal system & vipple anatomy
+ Tutact mammary nerves
+ Sufficient complement of myoepithelial cells
+ Quality of suckling or other stimulatory cues
— Adeduate oxytocin release o ‘X\)(\OV(\V\O)
+ Fullwess of alveoli |
+ Balawce of sympathetic/parasympatietic activity
— ability of blood vessels and ducts relax and dilate
= Quality of milk gjection

“Overactive Letdown Reflex”
What fs it exactly?

What we know:
Full alveoli respond faster to oxytocin

Higher ductal pressure results in
stronger flow

Larger duct diameter can deliver milk
faster

WHEN THE MILK WON'T
FLOW, WHAT ELSE
SHOULD WE KNOW?

Two basic INHIBITORY problems

COMPONENTS OF THE REFLEX

v
“,‘.‘.H‘ \n\ v

‘Alveoli Cell
contracture —

ook
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Mysterious Milk Ejection Reflex

Reasons for

Poor MER
Physiologic

Psychologic

PAIN/ P
NoXIOUS SYCHOSOCIAL

Pharmacologic
" Poor quality
merow ] (P |
Fypertension, Unusual nipple Alcohol
Pre- & ductal
eclampsia? anatomy

Morphine

bluxati
dysfunction subluxations Tocolytics
Breast nerv
betes/ damage- surg
CX43? a nt
Spinal cord OT in Labor?

injun

Magnesium?

e

tochpoin ) [ Aniew ]

Adverse Early

2 poen
Partner

() (roce s rovery

Gt 8 Lo

Negative/Chaotic
environment

How can psychological factors impair MER?

Frequent or chronic
activation of the
sympathetic nervous syst

Less frequent
oxytocin pulses

Depression

High depressions scores associated with
lower oxytocin levels before, during and
after nu rSing (Uvnas-Moberg 2020; Stuebe 2013)

Depression and Disruptions in
Oxytocin homeostasis may
have same root cause (stwebe 2012)

- Exposure to early life adversity associated
with elevated depression levels @ 6 mos pp
> Depression levels associated with reduced
bfg duration

- - Genetic make-up + early life experiences
affects oxytocin function

Uvnés Moberg et a. (2020). Maternal plasma levels of oxytocin during breastfeeding-A systematic review. PLoS One
Uedaetal. (1994). Obstet Gynecol

Stress &
Anxiety

Exposure to
different types of
stress during
nursing was
associated with
significantly
fewer oxytocin
peaks

Seng, J. 5. (2010). ta link disord
and pelvic visceral dysregulation conditions in women?J Trauma Dissociation

Potential for Maternal Distress and Impaired Lactation

May reduce insuin sensiity 5nd
secretion thereby impoiing ik
sythesis i the aciocyte

e itl
St But wait!
=

e

from the postenor pitstary. lesing to ’
Gecreased mik eection f; Doesn’t

oxytocin
actually belp
to counteract
stress?

Figure 1. Matemal paychological distress may impair lactation by (1) interfering with exytocin release, (2
reducing insulin sensitivity and secretion, orf

RGRBRERBATRER e creed with ioRender.com:

Nagel etal. (2021) logical Di

Review. Clinical Therapeutics.
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Mysterious Milk Ejection Reflex

But ait; dOCSl),t OXY toci aCtUa“\/l?E/P to COUI)tCl’aCt stress!
walt;

Nageletal. (2021),

I Therapeatics.
y

Stuebe, A, (2020) Med. doi:
N tal. (2017), 5 Wedicine.
Nagahashi, M. (2017) Breastfeeding Medicine.

Impact of stress on Day 1

Table 2. Statistic Analysis

No 17 2 1]
Anxiety | Anxiety [G730%)| 4.70% | 20.20%
y @D 5000
Level 5 a 46
Anxiety

@2,70%)| 9530% | 70,80%

“Successful release of breast milk in the first 24 hrs”

*Anxiety/stress assessed with Hamilton Anxiety Rating tool

Wahyuni & Aji. (2021). Relationship Between Maternal Anxiety Level and
Ejection of Breast Milk in the First 24 Hours of Postpartum Period.

Alcohol & Nicotine

Haaastrup 2014;
Cobo 1973

="
Central and/or
peripheral via
adrenaline

Lok 2018; Napierala 2018; Amir 2001

Doses >1g/kg inhibits
MER, >2g/kg possibly
completely- Cobo 1973

Pt by ks Wil v T Py

Pregnancy & Labor-related

Tocolytics: relax uterine smooth muscle

i
|

T IR,
i
® 9 H

|

Bjelakovic, et al. (2016). The Association of Prenatal ]

Tocolysis and Breastfeeding Duration. Breastfeeding H

Medicine. um| 1
Lopez Gomez et al. (2018). Oxytocin Receptor Antagonist - Y el
(Atosiban) in the Threat of Preterm Birth: Does It Have

Any Effect on Breastfeeding in the Term Newborn? |
Breastfeed Med. L 1 . .
[ Tocanes
i i A -
s ek o o ot e A S

Oxytocin problems/MER

The more oxytocin infusion received during labor, the lower the
natural oxytocin levels were during breastfeeding on day 2. Jonas 2009

—>Temporarily interferes with the Oxytocin System, possibly via PH
balance changes, feedback mechanisms uvnas-voberg

© 2022 Lisa Marasco




Mysterious Milk Ejection Reflex

Epidurals: Double the risk for oxytocin administration

Anything that disrupts homeostasis the first hours after birth-
when imprinting is fragile and sensitive-
risks disturbing the oxytocin system and the establishment of bfg

Kiund, et al. (2009) ) e31

Pitocin injection for stage 3

Shortened duration of
breastfeeding, more
pain...

“Disrupts the finely
balanced physiology of
lactation”

~Infusion preferable to
injection, which gives 8
hrs worth in one bolus~

Brown, A., & Jordan, 5. (2014). Active the Third stage
Due to Pain and Physical Complications.

3 The problem of c-sections

| = Emergency c-section

Emergency c-section-
v’ Stress reaction activation
Elective/no prior labor- c-sections

v'No OT bolus=> no fortification of
the basal level> no priming

{

Vaginal delivery v'NO rise in OT with skin-to-skin
immediately after birth

_ stans
sucking|
@0

Timing matters-
v’ Better regulation after normal
onset of labor (wang)

N 1. (1996),

Wang, Y. (2019)
breastfeeding. Clncol Surgery, 4.

Pre-eclampsia & hypertension?

Mammary lobule
prbimonlitics A 22 Het pups

from 4 WT dams

=3
=3

47 Het pups
from 7 KO dams

Survival % of Het pups
o
o

0 1 2 3 4 §
Postnatal days

Comparable oxytocin levels and receptor expression to controls, but contraction
responses significantly lower, possibly related to elevated homocysteine levels

Magnesium treatment: another layer

CLUE:

MgSO04 leads to increased
OT requirements in order
to maintain satisfactory
uterine toning during c-
section (Hasanein 2015)

Hasanein, R., & El-Shal, S. (2015). Does magnesium sulfate affect the oxytocin bolus requirement in
pre-eclamptic patients undergoing cesarean section? Ain-Shams Journal of Anaesthesiology, 8(1), 50.

Any interruptions of the mammary nerve reflex arc
by impingement, subluxation, surgical cuts or trauma
have the potential to disrupt the milk ejection reflex

Lee 2015 Holmren 2018

© 2022 Lisa Marasco



Mysterious Milk Ejection Reflex

High BMI / diet-induced
excessive weight

Fewer ducts, less branching,
fewer myoepithelial cells
- Reversible w/ weight loss

Ahmed, R. (2018). Maternal hypothyroidism-milk ejections: Whatis the link.
ARC Journal of Nutrition and Growth

Hypothyroid rats showed had poorer lactation due to reduced circulating
oxytocin postpartum and an impaired milk ejection reflex. (Hapon 2003)

N

production but partial or complete lactation failure due to poor oxytocin
release & milk ejection (varas 2002)

Physiologic

Connexin43 in the breast

Kidder & Winterhager. (201: 150(4), R129-1

What happened with CX43 mutant?

& N

WTN5a— — Cell contracture — MER \\.

¢)
Alveoli / O

o OO

Normal:
Oxytocin production -> oxytocin release > bind to oxytocin receptor
- WTNS5A regulation of CX43 - cell contracture - milk ejection

Plante tal. 2010).

B

CX43 animal research findings

CX43 necessary for milk ejection: “...we propose that WNT5A
inhibits the response to oxytocin and prevents milk ejection
through regulation of Cx43 function.” Baxiey, Jiang& Serra (2011)

Diabetes and thyroid hormones affect CX-43 in rat heart atria.
Mitasikova, et al (2009)

High glucose induces down-requlation of CX43...may contribute to

breakdown of barrier tight junctions assoc w/diabetic retinopathy
Tien, Barrette, Chronopoulos & Roy. (2013)

Distribution of CX43 altered by risk factors such as high-fat diet

Bazzoun 2019

© 2022 Lisa Marasco
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CX43 animal research findings

“CX43 deficiency would be expected to
blunt the effect of oxytocin in inducing
postnatal milk extrusion; such scenarios
are not merely hypothetical, given that
numerous human diseases and disabilities
have been linked with mutations in

connexin genes”- idder 2015

STRATEGIES TO IMPROVE MER
What +isk factors have you identified?

Physical/Tactile

' !
Pharmaceutical
Dual eff_ect TREAT ANY % el
therapies UNDERLYING

CONDITIONS

Culture of success vs Culture of struggle
Keep the inhibition source in mind: Central, Peripheral or both?

Folley, . . (1970). The milk-ejection reflex: a neuroendocri
theme in biology, myth and art. Perspect Biol Med

4

The parent must feel safe!
Identify & tackle sources
of stress

General Guidelines
for psychological-based inhibition

v Work towards creating an environment of
safety, relaxation, and confidence

v’ Anti-stress techniques and practices
v Reinforce successes, positive thoughts

e

POSITIVE CONDITIONING OF THE LETDOWN
REFLEX FOLLOWS THIS

Kendall-Tackts, K. (2019). Cresting an Oxytoci Environmentfor New Mothers.

Reducing anxiety
" 00:00 »
by , ‘fg -4 \.
Y ‘

Refocus on being present and away from “data”
and other obsessions that add to anxiety

PHYSICAL
TECHNIQUES

May directly trigger MER

May stimulate higher
secretion for baseline

© 2022 Lisa Marasco
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Mysterious Milk Ejection Reflex

Breast Compressions

Highest rates of MER coincide with greatest rises in mammary pressure-
(Alekseev 1994, 1998, 2000, 2016)

Warmth

Does not necessarily hasten MER but
v'Reduces sympathetic tone
v'Greater dilation of ducts

v'Facilitates more efficient MER:

More milk flows in less time

d (2011
Vigitet al. 2012}

Rosnani & Mediarti. (2019). Worm Steam Therapy to Increase Breast Milk Production of Post-Portum Mothers.

Photo by Rusty Clark-CCby 20

~owl  Skin to skin: Decreases sympathetic activity
1"\.‘,‘":‘—‘23““ Increases parasympathetic/calming

JreTe—

Photo by Cathy Genna

(2001).

ey

(::;g;g,l,‘,f}w-, Eat and drink while nursing

Eating CCK—> Oxytocin

[ cotering the stoenseh

"%

’ . [Gtepteinin Unnas Maberg. rime 2013
: “ -

Feeding [oral sensory, CCK from small intestine] (Uvnas-Moberg 2013, 2014; Stock 1988)

Chiropractic adjustment?

TALL
TN

Vallone, S. The Role of Subluxation and Chiropractic Care in Hypolactation. J of Clin Chiro Ped 2007

© 2022 Lisa Marasco
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Mysterious Milk Ejection Reflex

|

CENTRAL! Untapped potential:
RISITON, - Acupuncture, Acupressure, Reflexology

Reflexology

Philosophy
Variation of TCM
Promote relaxation, homeostasis

Fig. 3 Hand and oot chart from e

How it may work
Reduce anxiety
Stimulate OT

Indications
High stress, fear
Suspected retained placental tissue

Tipping & Mackereth. (2000). effect of reflexology d Comple Therapies Midwiery,
(2018). Volume

Protoby Antonka chanel/Urspiash

CENTRAL
nh
&‘{liﬁumm& \
2 o

BACK MASSAGE

Breast

4 \ | IJ,N s

Response of T to suckling and browst sassnge

Jogdeo & Bhore (2016). The Effect of Back Massage on Let Down Reflex among Mothers Who Had Undergone Cesarean Section.
International Journal of Science and Research (I/SR)

Patel & Gedam. (2013). Effect Of Back Massage On Lactation Among Postnatal Mother. Int'l Journal Of Medical And Research

Gow  mminnd P ot
OFimah e O (oped Maula, Widyawati & Suryono. (2019). Reducing Stress Level Cases of Hypogalactia Using Electric and Massage Stimulation Models.
Soi  iwaen Imaew  Inaew E35 Web Conf
B muage A0aam woe s 14
o e 2 3L (n ) Gustirini & Anggraini. (2020). Combination of breast care and oxytocin massage of breastfeeding mothers in infant weight gain.
Jurnal Kesehatan Prima
(1994). d Machmudah 2019; Bowles 2011;

Any relaxing
massage!

Diizgiin & Ozer. (2020). The effects of music on breast milk fon in ling mothers: A i and
meta-analysis of randomized controlled trials. “sound evidence supporting its positive effects...”

Keith, Weaver & Vogel. (2012). The effect of music-based listening interventions on the volume, fat content, and caloric content of breast
milk-produced by mothers of premature and critically ll infants. Fat increased- likely due to stronger MER

Eidelman, A. 1. (2021). The Impact of Music on Breastfeeding Rates. Breastfeed Med. “increase in oxytocin...may well result in a more robust
letdown reflex”

Sowndarya, Sanchana, Reshma, Sagayraj, B. M., & Sharma, N. (2021). Effect of Flute Music on Human Milk Production and Depression
Among Lactating Mothers. Depression down, production up

© 2022 Lisa Marasco



Mysterious Milk Ejection Reflex

Guided imagery,
Hypnotherapy

Feher 1989 RCT
* Mothers of preterm infants 5d pp
* 20 min relaxation & imagery audio before pumping for 1 wk
* Avg use once a day; Tx group 63% higher than controls

* Dose-response increase: mean 57ml <5x vs 112ml for 210x

Mohd Shukri 2019 RCT- Malaysia

* First time mothers listened to audio-guided imagery while __.
nursing or expressing x 2-12 weeks eEy

* Relaxation therapy: audio guided imagery protocol for bfg -

« Listen while nursing or expressing for 2-12 weeks

For expressing/pumping: Harness the senses to
enhance conditioning

& HERBAL

PHARMACEUTICAL

XOgenous

te
What abou® =5 O il ?

in to jump sta

cin: th key to treating
he ke
jlur d associa ed
al 1 \
dis

Oxyto
lactation f

History of oxytocin therapy for lactation

STupY SUBJECTS FORM/DOSAGE ResuLts
Newton 1948, 1992 N=1 IM Pitocin 3cc vs saline, blinded Pumped 10 min, injection, pump. (1) Pitocin yielded 8x more
N=2 than saline.
Nickerson 1954 N=? 5 units IV or 2 units IM “milk ej
Newton 1958 19 bfg 0.5ml OT in cotton, in nose “produceda milk ejection reflex”
Stewart 1961 N=165 bfg Spray each nostril (2) prior “successful assist” 72%
228n0 As desired for engorge.

Huntingford1961 RCT N=50 bfg

Syntocinon spray, 1 nostril=4-5 U per
dose; avg use 70 hours

No significant reduction in engorgement
OT group infants less wt loss, better transfer day 7

Thornton 1961 N=7bfg
78nobg

OT nasal spray, 1 whiff each nostril (2)

“effect obtained excellent.. Increased milk flow that relieved
pain” (engorgement)

Gonzalez 1958 N=36, various
36 cases, Mexico situations

10 unitsIM x 3
10 units IM q6-8hrs, 6-8 doses

92% positive results, 8% doubtful

4x/day) x 5days=6 1U

Luhman 1963 N=226bfg,in | Scc/51U, 1 spray each nostril (2) prior = 10 | 1% bfd @ 20 hrs. Avg infant intake
Dbl blind RCT hosp 0?2 OT: 51g, Placebo 40g, significant;
Ruis 1981 RCT N=12 3 units nasal spray before pumping 1 8 primips-3.5 fold increase

155d side, then 3 units before 274 (pumped 4multips- 2-fold increase

Fewtrell 2006 RCT N=51 premie, 1

5 days pp

100ul (4 units) per dose before pumping

“did not significantly improve” milk volume

Xu 2006 N=150
RCT, China

“Nasal dropping” of OT “within 1-4 days
after delivery”

Improved secretion

Maybe there’s more to the story

Reasons for variable responses:
v/ Variations in anatomy > resultant airflow dynamic
.

v’ Vascularization ‘
v’ Status of blood vessels % »
v Mode of spray application 1'

v' Galenic formulation (including presence of uptake
enhancers, control release formulation)

v" Amount (dosage!) and method of administration

Guastella et al. (2013). i for the of oxytocin nasal administration and
guidelines for its reporting in human research. Psychoneuroendocrinology, 38(5), 612-625.

© 2022 Lisa Marasco
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Mysterious Milk Ejection Reflex

Nasal Spray Sources
COMPOUNDING OXYTOCIN NASAL SPRAY:
- . Nasal Spray Bottle = 2 mL or 5 mL
Each 1 mL contains:
Oxytocin: 40 USP units A
Preservatives: Xy
Siyioein c (0.05%), By
Buffers: [Goww)]
[Gosmar)] Citric acid, sodium phosphate, sodium chloride ‘-
i Vehicles:
Glycerin, sorbitol, purified water
Dosage: 1 spray in one or both nostrils 2-3 minutes prior to
nursing. No more than 2 days of usually willresult in a positive
outcome. ~Frank Nice, BS, MS, MPA, DPA

Over the counter:
is it the same?

Prescription or OTC-
in some countries

Pro’sand Con’s

v'Provides instant oxytocin v'Does not address underlying
psychological or pain contributions to
to the system MER problem

v'Might be the only viable v'No recent clinical trials for safety and
option if there is a efficacy

v'Body may respond less over time
(tachyphylaxis)

physical/hormonal block

to oxytocin release .
v'Parent may become emotionally

dependent on it

NEW INSIGHTS: Another o inatal ;
paradigm: Treat Perinatal Mood and Anxiety
IN TRANAI\SIé [I-lI\OAiY[:rEﬁ\I( I\TI}I/\?\ RESTORE Disorders (PMADS) for stress-related lactation dysfunction

Strategy: activate mitral cells in the olfactory bulb to
activate oxytocin neurons

Only a small amount needed: ~11U (spray each nostril
5 min prior to first 2 nursing sessions, x 7 days).
Could dilute a compounded version with water 1:4 —
study in process to refine this

m . (2019
Mechanisms. Front Neuosc 13, 122.

T Ping. (201
the T hengd, Chi

Overcoming spinal cord injury
challenges

Psychogenic & pharmacologic
induction of the let-down reflex can
facilitate breastfeeding by tetraplegic
women- study of 3 cases -cowley 2005

Creative
compensations

Liu & Krassioukov (2014). Response to 'Breastfeeding by women
with tetraplegia: some evidence for optimism'. Spinal Cord

Herbals/teas
R OxyTocIcS
M. HOMEOPA'THICS REMEDIES 7Fenugreek
Chamomile Lactuca virosa (wild lettuce) Fennel
Lemop balm Shizandra Blessed thistle
Vervain Rescue Remedy -
Milky oat Lact humanum A|:1|se
Dill
pods

Red raspberry
leaf (short term)
Black cohosh

Good Resources: Kingsbury 2012; Marasco & West 2020; Patil 2017; Herbal Data Base by Luna Lactation

© 2022 Lisa Marasco
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Fenugreek mechanism study

Green arrows denote positive activation, bold
and thin arrows represent main and
secondary fenugreek action pathways,
respectively. Dotted lines represent
hypothetical pathway of action. Dark and light
green boxes represent significant or trend
increase respectively of gene expression or
plasma concentration overall for upper box
and at each lactation period for lower boxes.
White boxes depict the lack of modulation by
fenugreek.

“fenugreek may increase
milk ejection by activation
of oxytocin secretion”

Sevrin et a. (2020). Fenugreek stimulates the
Expression of Genes Invalved n Milk Synthesis and
Mik Flow through Modulation of Insulin/GH/IGF-1 Axis
and OxytocinSecretion. Genes (Basel)

) Mk syntnesis | ) \w itk o)

Electrical stimulation? Research needed

Reducing stress level cases of
Precedent 1: electrical stimulation of sciatic and vagal nerve increased plasma oxytocin T hypoga]adia USl'ng electrl'c and
levels in rats (stock & Uvnas-Moberg, 1988) Precedent 2: historical case studies (routh 1879) e massage Sﬂmulaﬁon models

s | ¥ Novel dual approach used massage and
- electrical stimulation on various
; = acupuncture points for lactation

v’ Goal: reduce stress and thereby improve
milk production

v Focused on prolactin but likely worked
strongly on oxytocin and milk ejection side

ot e —— o ) )
e o W co. Maula et al. (2019). Reducing Stress Level Cases of Hypogalactia Using Electric and Massage Stimulation Models.

“Mothers with longer breastfeeding
duration displayed... higher vagal
control...indicating a calmer &
regulated state.” Lan 2022

HOW TO USE THE VAGUS NERVE TO INITIATE YOUR LET
DOWN REFLEX o
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& Deep slow full breathing _|
2 and exhalations. ,_,—-f‘i_" “'\
L npriPREI

';_‘“i‘}\lmu“‘;

e

b |

R L it ;
A lesson from traditional cultures
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