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The hormonal journey

“menopause
transition”

I
At a young age women react
strongly to oestrogen - receptors A4 (\
are super sensitive :' ﬁ g HIEE
Not ovulating to counterbalance ﬂ
oestrogen = heavy periods in ! i
teens
Can take up to 12 years to mature
menstrual cycle e \} U U U \J b \J
Perimenopause — the isomer of progesterone ==izmiiess ' . | : -
menarche childhood teens reproductive years perimenopause menopause
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Nomenclature

peri me nO pa use / the menopause transition

noun [C]

Perimenopause is the two to twelve years before
menopause. It can be the time of greatest symptoms.

menOpa USE Also called post-menopause

noun [C]

Menopause is the life phase that begins one year after the
lpst period. It is usually the time of almost no symptoms.
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Nomenclature

The Stages of Reproductive Aging Workshop (STRAW +10)
system is a defined set of nomenclature which describes the
stages of ovarian ageing.
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Nomenclature:- Stages of Reproductive Aging Workshop(STRAW+10)

First Period Final Menstrual Period
stage -5 -4 -3b -3a -2 -1 0/41a | +1b +e +2
| REPRODUCTIVE eyl POSTMENOPAUSE
Terminology
i — Early | Peak I Late Early I Late Early Late
Perimenopause
DU : i 2 years Remaining
j able Vari - -
Duration Vari riable 1-3 years 1+1) 3-6 years iifespan
PRINCIPAL CRITERIA
Variable
Length
Subtle Persistent Interval of
Menstrual Variable changes in 27- day amenorrhea
Cycle to regular REGUIE ] Reguiae Flow/ difference in of =60
Length length of days
consecutive
cycles
SUPPORTIVE CRITERIA
Endocrine T T A
FSH Low Variable Variable >25 1U/L | variable Stabilizers
AMH Low Low Low Low Low Very Low
Inhibin B Low Low Low Low Very Low
Antral Follicle Low Low Low Low Very Low Very Low
Count
DESCRIPTIVE CHARACTERISTICS
Vasomotor | Vasomotor Increasing
Symptoms Symptoms | Symptoms symptoms of
Likely Most Likely urogenital atrophy

Source: ol M L Maki, f ar, R. W 1M f
Ret i A X ore | | st 1q re ( ictive aqir



Naming Women's Midlife

JERILYNN C. PRIOR, UBC PROF. ENDOCRINOLOGY, UBC-CEMCOR

< PERIMENOPAUSE D>

As early as late 30’s

Very Early Perimenopause Menopause Transition Late Perimenopause
 Early Late
| | | —
_ ~ Aslate 54
Regular periods with  Irregular Skipped Final Menopause
symptoms starting periods period menstruation
cycles vary starts with
in length by 60 days
7 or more days without flow
~2 - 5 years ~3 years | year

Cycles start to change
Unopposed E2 symptoms ; neurological changes
( mood, hot flushes ), sleep issues , heavy flooding,
metabolic changes, bone loss.

“| feel weird”| anxious| breast

pain | periods no change




Whye .............
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menopause transition
-Perimenopause-

UU\}LJJL

AAAN

[
childhood teens reproductive years perimenopause  menopause

‘ Building of metabolic reserve - amrita

oestradiol
progesterone




A Pre- Perimenopause ovaries —
Follicular phase

 GnRH :
- FsH GnRH = brain

l ~
- control of
ovaries

FSH = Pituitary
Follicle
Stimulating
Hormone

@ Dominant follicles

© Growing follicles

O Primordial follicles
& Atretic corpus luteum
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-Perimenopause —

B Perimenopausal Ovarles:
follicular phase

_ GoRH __ Lower
JFSH" LH op_ e
SN Inhibin
poion _Estrogen allows the

ovaries to

get rid of un-
| needed
Dominant follicles follicles

@ Growing follicles
O Primordial follicles
Q Atretic corpus luteum

Note
>The lower follicle number
>Much lower inhibin levels

Dominant folliices (plural) making more oestrogen — but not reliably suppressing FSH .

Women in
40’s can
have up to 3
x MORE E2
than in 30’s

\

Prior JC Endocrine Reviews 1998:19:397-428 JcPrior 2024
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Perimenopause — Unpredictable — No Definitive Test

Perimenopause is “diagnosed” by symptoms

3 of the following ¢ changes

1. New -onset heavy and /or longer flow
2. Shorter menstrual cycles ( <26 days)- due to high FSH >> ovulating more rapidly)
3. New sore, swollen or lumpy breasts

4. New mid-sleep waking

5. Increased menstrual cramps

6. Onset of night sweats

/. New orincreased migraine headaches
8. New orincreased PMS mood swings

9. Weight gain without changes in diet

P

PLUS other conditions being ruled out
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high

esfrogen

oestradiol
progesterone

VU VV

Midlife Aging
40 - 65 Years Old

- Heterogeneous patterns of E2 decline and FSH rise

The Menopause Transition - Menstal cycle imegularty
« Between-woman

Changes in Symptoms and Mental Health

Changes in Physiological Systems
and Functions

T
childhood teens

reproductive years

perimenopause
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menopause

Window of Opportunity

5The Study of Women'’s Health Across the Nation

heterogeneity s related to factors such as race/ethnicity

1 Depression and Anx Transient

7 Urinary Incontinence
J Cognitive Performance (After Menopause)

1 Vasomotor Symptoms (Hot Flashes and Night Sweats) ~ Transient
1 Sleep Complaints

1 Cognitive Difficulties Transient
/N Vaginal Dryness

1 Sexual Pain |, Sexual Desire

{ Physical Function Performance Transient
A Lipids 1 Vascular Remodeling 1 Metabolic Syndrome

J, Bone Mineral Density

{ Lean Mass 1 Fat Mass

+ Awareness
Adopt health behaviors
Design early preventive practices




Mosconi, L et al. Sci Rep. 2021 Jun 9;11(1):10867. PMID: 34108509

High | | High scientific reports

W) Cowck for updates

OPEN Menopause impacts human brain
structure, connectivity, energy
metabolism, and ar =

..oestrogen loss... triggers a

depOSition decline in [glucose

Lisa Mosconi**, Valentina Berti*, Jonathan Dyk metabolism] prompting an

Lacey Loughlin’, Grace Jang', Aneela Rahman’, Hc adaptive reaction to

Randolph Andrews®, Dawn Matthews®, Orli Etingi i ket bodi

Lo Richard Isaacson’ & Roberta Diaz Brinton® nc':rease S =
utilization...

Variability
tendocring and neurolagical symptoms)
LB S LY U WS |00 1EW S5000|E)

Lo

Premenopause Perimenopause Postmenopause All women undergo the menopause transition (MT), a
aging trajectories of multiple organ systems including b ’ ’ —_
characterized by clinically defined stages with specific n :

of how this process impacts the human brain, This multi-modality neurcimaging study indicates

The only organ dependent
on ketones as an alternate




Variability
{endocring and neurological symptoms)

Loy

g

Premenopause Parimenopause Postmenopause

LRI S U e |0 E ) aS50an|s

Perimenopause —

Asymptomatic
20%

Symptomatic _ |
80%

Hot flushes 70%

+
I

Only hot flushes 30%
Cognitive dysfunction
Cognitive dysfunction + insomnia
Cognitive dysfunction + mood changes

Cognitive dysfunction + insomnia
+ mood changes

Insomnia

Insomnia + mood changes

Insomnia + suicidal ideation

Insomnia + depression + mood changes
Depression

Depression + mood changes

Depression + mood changes
+ suicidal ideation

Mood changes

[ ]
amrita
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Menopause Is Associated With Postprandial Metabolism,
Metabolic Health and Lifestyle: The ZOE PREDICT Study

18 Pages . Posted: 11 Mar 2022

Kate Berminghamn “Menopause is a time of
major metabolic upheaval.”

King's College London - Department of Twin Rese

Inbar Linenberg
Zoe Global Limited

More...

Abstract

Background: The menopause transition is associated with unfavourable alterations in health. However,
postprandial metabolic changes and their mediating factors are poorly understood.

Methods: The PREDICT 1 UK cohort (n=1002; pre- n=366, peri- n=55, and post-menopausal females n=206

; o A M Bermingham et al., 2022. "Menopause is associated with
s [ cs tric, diet ' :
assessed phenOtyp ¢ characteristics, anthropometric, diet and BYETH postprandial metabolism, metabolic health." EBioMedicine.

postprandial (0-6h) cardiometabolic blood measurements, including continuous glucose monitoring
amrita
nutrition | UK




‘EARLY’ PERIMENOPAUSE

‘LATE’ PERIMENOPAUSE

Hormones*
<+ E, (relatively unchanged)
4 FsH*

CVD Risk Factors

C-IMT and vascular
remodeling

l Endothelial function (FMD)

NOTE: Few studies of women in early
perimenopause have been conducted due to
the inherent difficulty in categorizing women
in this earlier stage. As a result, the
cardiometabolic changes that occur during
early perimenopause have yet to be fully

elucidated.

Hormones*
{ E,*and AMH

FSH * Lower estrogen ’
* Postmenopa.usal \I./Iu‘s,s;:r;%:i
Body Composition Hytaieclhnies Adipocyte death
Inflammation
T Metabolically
bt Fat mass (abdominal fat) unhealthy
Type 2 Diabetes
' Cardiovascular
a@ l, Fat-free (lean) mass icoace
Energy Intake & Expenditure
m 24-h, Sleep, & Physical Activity EE Hyperplasia:
: Subcutaneous depots
; Resting EE (? z -
’ g . (?) Premenopausal Adipocyte function
‘g Fat oxidation estrogen levels Insulin sensitivity
' ' Energy Intake M:f::':;':’a“y

Cardiovascular Risk Factors
Dyslipldemla © Adipocyte * Macrophage % Fibrosis r~ Blood Vessel

(mostly within 1-year of FMP) _

C-IMT, Aortic PWV, and

vascular remodeling

Endothelial function (FMD)

and cardiac health

A Insulin resistance

t

v_/_’ * Sleep disturbances
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https://doi.org/10.3389/fendo.2022.889923
https://doi.org/10.3389/fendo.2022.889923

Subcutaneous fat Hypertrophied visceral fat

e Produces beneficial adipokines,

leptin & adiponectin. e Produces resistin and is
e Generally anti-inflammatory, associated with leptin
especially gynoid fat. resistance.

e Highly inflammatory.

amrita
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high

esfrogen

low

progesterone

|

-
-

Seu.

3

»

\ '
L}
L}
L}
L]
L]
L]
\
oestradiol s U U H U U U \ VN T
progesterone Zio==m=====s -
]
childhood teens reproductive years perimenopause  menopause

INTERNATIONAL REVIEW OF PSYCHIATRY, 2017
VOL. 29, NO. 6, 580-596

https://doi.org/10.1080/09540261.2017.1397607

Taylor & Francis
Taylor & Francis Group

REVIEW ARTICLE

3 OPEN ACCESS |, Checkforupdaies)

Using positron emission tomography to investigate hormone-mediated
neurochemical changes across the female lifespan: implications for

depression

Rachel G. Zsido™®, Arno Villringer® and Julia Sacher®"<

(A)

Glutamatergic Pathways

A Estrogen receptor
@ Progesterone receptor
— Glutamate pathways

Striatum

Thalamus
Frontal cortex
7 |
NEP&S
Nucleus accumbens. P
Hypothalamus i
Pituitary gland
Amygdala
Hippocampus
VTA - ventral tegmental area Cerebellum
Substantia nigra Dorsal raphe
Brain stem Medial raphe

(©) Dopaminergic Pathways

A Estrogen receptor
® Progesterone receptor
— Dopamine pathways

Striatum Thalamus
Frontal cortex
\
Nucleus accumbens
Hypothalamus
Pituitary gland
Amygdala
Hippocampus
VTA - ventral tegmental area Cerebellum
Substantia nigra Dorsal raphe
Brain stem Medial raphe

(8) GABA-ergic Pathways

A Estrogen receptor
@ Progesterone receptor
—GABA pathways

Striatum Thalamus
Frontal cortex
1
I ¥
e v
Nucleus accumbens y
Hypothalamus . r
Pituitary gland
Amygdala \
Hippocampus
VTA - ventral tegmental area Cerebellum
Substantia nigra Dorsal raphe
Brain stem s Medial raphe

(D) Serotonergic Pathways

A Estrogen receptor

® Progesterone receptor

—Serotonin pathway
5HT

Striatum

Thalamus
Frontal cortex

A i \
Nu(Ieusa((umbens/ Ok
Hypothalamus I
Pituitary gland

Amygdala

Hippocampus

VTA - ventral tegmental area
Substantia nigra
Brain stem

Cerebellum
Dorsal raphe
Medial raphe

A
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Hormonal Transition Periods and Mood Disorder Findings in PET in the Reproductive Years

Hormones

Depression

PET Findings

Puberty

-------
- - =

Premenstrual syndrome (PMS)

Premenstrual dysphoric
disorder (PMDD)

Jovanovic et al., 2006: 5-HT1A
BP changed in the raphe nuclei
from the follicular to the luteal
phase of the menstrual cycle in
HCs, but observed change was
significantly smaller in PMDD

Eriksson et al., 2006: Inverse
relationship of negative mood
symptoms and positive relatior-
ship of positive mood symptoms

serotonin precursor trapping in
PMDD

Pregnancy Post-Partum

..........

-
'''''

-
&
-
-------

Post-partum depression (PPD)

Moses-Kolko et al., 2008: reduced SHT1A receptor
postsynaptic BP in the ACC, mesiotemporal, and
lateral orbitofrontal cortices in PPD women compa
red to HCs

Moses-Kolko et al.,, 2006, 2012: reduced D2 and
D3 receptor BP in ventral striatum in postpartum
compared to non post-partum

Sacher et al., 2010: elevated MAO-A levels
throughout the brain® in post-partum blues compa-
red to HCs

Sacher et al., 2015: post-partum crying associated
with greater MAO-A levels in the PFC and ACC

Perimenopause

--------- Estrogen
Progesterone

-
.....

Perimenopausal depression

Rekkas et al., 2014: elevated MAQO-A levels in the
brain® of perimenopausal age compared to both
reproductive age and menopause, tendency to cry
correlated with MAO-A levels in the PFC

amrita
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Contents lists available at ScienceDirect

Maturitas

.

FLSEVIER

journal homepage: www.elsevier.com/locate/maturitas

Review article
Neuroendocrine mechanisms of mood disorders during menopause
transition: A narrative review and future perspectives

Tiziana Fidecicchi®, Andrea Giannini ™, Peter Chedraui ", Stefano Luisi®,
Christian Battipaglia “, Andrea R. Genazzani“, Alessandro D. Genazzani “, Tommaso Simoncini *

B vt cent o Bl oo d T cin e bd A diie e TVmiiaiam ol ot e d ALbatian T leiasomaiis of Toam Ve Mamme £7 C£706 Tiae DT Taal.

A

high /

esfrogen W
low | bl
progesterorie

Ml

reproductive years

;
N ,’
oestradiol ;e U U

progesterone

T
childhood teens perimenopause  menopause

Effects on the GnRH
pulse generator

Fluctuating sex steroid levels until Menopause transition

progressive withdrawal

Socioeconomic,
Itural facto d
Central nervous system .. “™0 oo™
’ % A * predisposition
3 Kisspeptin,
Allopregnanolone - Noradrenaline and i
and GABA system Serotonin pathway dopamine pathways neurokinin B and

KNDy neurons

§ ALLO in postmenopause Estrogen withdrawal Estradiol KNDy nM
Low levels of ALLO: 2 — =
Low levels of ALLO: commonly Serotonin activation MAO-A/B COMT
associated to mood disorders £ MAO A and B activity \‘ ! / —
B B GnRH pulse  Thermoregulation
Noradrenaline - -
Improved: Estrogen Lo lgn L ‘/
ey « working withdrawal opamine
Estrogen _,  memory activity NKtSR/Nll(‘ItR_’Treatmem
GABA-A structural administration oamdely. IGsIESsEeAsEEstseens antagonists = for VMS
changes e e et
’ ' :Egg;?ng -ESUOQGN hypothesis Kisspeptin neurons and receptors
(inhibiting B in many non-hypothalamic regions
rather than potentiating) “':f::s’;gg:e ' 11 MAOA Estg)’?se;sorfnsa}mp;zmn:’the Role in the control of mood and
Possible role in perimenopause? = : schizophrenia behavior? Estrogen mediated?

Neuroendocrine changes during menopausal transition may potentially
contribute to increase the risk of mood symptoms in at-risk women

amrita
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, frontiers
in Endocrinology

REVIEW
published: 29 April 2019
doi: 10.3389/fendo.2019.00265

Desai MK et al. Front Endocrinol.
2019; 10: 265. PMID: 31110493

=
Autoimmune Disease in Women:

Endocrine Transition and Risk Across
the Lifespan

Maunil K. Desai' and Roberta Diaz Brinton

"...hormonal flux in susceptible
' School of Pharmacy, University of Southem California, Los .
Science, University of Arizona, Tucson, AZ, United States, * IAASASILE MR F==Ely downstream
Medicine, University of Anizona, Tucson, AZ, United States changes that disturb the fragile

balance between inflammation
Women have a higher incidence and prevaierete KT a1 =R e=r={0| = ile s
85% or more patients of multiple autoim
sweeping endocrinological changes at lé
menopause, with many women undergoing an additional transition: pregnancy,

B T T T S L B B R R e LT B B A e Tt SR

L Autoimmune
“tipping point”

Menopause

—

o" a a a q oae
hormonal fluctuation, immune polarization and transition

states together drive susceptible women over the autoimmune
“tipping point” leading to manifestation of overt clinical

X ”
k disease.
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Level of estroger Q

REPRODUCTIVE SENESCENCE

Premenopause Menopause

1 Perimenopause |

Postmenopause

CRITICAL PERIOD

>|
>

Estrogen

High energy capacity

Balanced brain redox

homeostasis

High level of estrogen

. Glucose metabolism
. ATP production
. COX activity

. Estrogenlevel

. Myeline
| Lipid peroxidation

T Brain ketone bodies
T Gene expression:
- Fatty acidoxidation
- Ketoge nic pathway

OXPHOS-
related

energy

Alternative
energy fuel

w Estrogen level
* * Brain energy metabolism

Disturbed brain redox

homeostasis

Menopause: a cardiometabolic transition

Prof Rossella E Nappi, MD 2

Prof Tommaso Simoncini, MD

Published: May 05,2022 « DOI: https://doi.org/10.1016/52213-8587(22)00076-6 e

« Prof Peter Chedraui, MD « Prof Irene Lambrinoudaki, MD «

1 Oestrogens

v

TEnergy intake

L Energy expenditure
=0besity and sarcopenia

Mitochondrial
dysfunction

l

P Oxidative stress

Inflammation <

T

Visceral fat

dysfunction

Dyslipidaemia —» Endothelial —» Hypertension

¢

Insulin resistance

Cardiometabolic risk

amrita



Impact Systemic Inflammation in Perimenopause

Promote
neurodegeneration
Activation of \

microglia Breakdown of
( blood-brain barrier

Perimenopause/Menopause
systemic inflammation

1T iINOS
J, eNOS
* Arthritis
* Cardiovascular disease .\
\ M Inflammatory
cytokines
J, Antioxidant
reserves
Essential
fatty acid
imbalances

/

Adapted stress response

No symptoms

™IL-6

\ \> Osteoporosis

Adrenal activation for compensation

Non-adapted stress response

l

* Dysglycemia

* Leaky gut

* Ulcer

* Suppressed LH and FSH output

amrita



Peak Bone Mineral Density

. AR

4
) Young Women

e Peak bone mass Decreasing / %J Peak Bone Mass Peak Perimenopause BMD

£ 1500 = bone mass ' |

© with age Perimenopause &

=] Menopause

£ 1250 =

=

3 lder Women
g2 1000 [y  Stronger Siderrome
g - 7N Bones
e S 750 = [t
c % / /| \\’\. \
@ X Bone loss due 0\ Women

@ 500 = W x W

'S to menopause L\ Bone ReSernve -----eeeeemee e eeeeen

@ \)/ I

[7/] \ /

© 250 = \(]/

E LS »

g2 o T T T T 1 45 55 T

= 0 10 20 30 40 50 60 70 80 90 100

. Ages of Women
Age (in years)
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ot M-CSF S
£ ad .
> .o RANKL/OPG

Monocyte/macrophage Osteoclasts

precursor cells
CXCL12 .

.) HSCs

MSCs & Osteoprogenitors

Mesenchymal stem cell

— (MSC

RARYy, IL-7, VCAM1
PPRsignaling B cells

DLL4 g
@ T cell progenitors

Osteoblasts IL-7, CXCL12 '
A
Crosstalk Hedgehog, mTORC1, GPCR-G.o-PKAsignaling B cells

M ~———————=p Development
Osteoclasts — > Regulation
D Crosstalk Signaling pathway _._I:“u}:i cells
3) N ITAM-RANKL :
Immune system - Skeletal system [ Outeeid
N
Vs * SA 3
; 3 Old bone

Immune system Other systemic disorders Skeletal system

\w/

Postoperatlve pain

NHO e

>

Neurogenesis Diabetes



https://doi.org/10.3389/fcell.2021.698068

Differentiation
and fusion

OPG is blocking
RANK L

Decoy receptor
for RANK L

P

OoP



Window Oppourtunity Summary

Losing progesterone

Lowered GABAergic tone
Destabilization of HPA axis
Anxiety, hot flushes , insomnia,
migraines

High & Fluctuating E2

Immune — dysregulation >> Autoimmune window
Nervous System - Oestrogen withdrawal; cognition
changes, memory loss, brain fog
hot flushes headaches , heavy periods & breast pain
» Metabolism- Insulin resistance > body shape change
» Nervous System- temporary 25% drop in brain energy
» Inflammatory — Bone density

amrita



Metabolic dysfunctio
& Insulin Resistance

n Sarcopenic Chronic Inflammation
Obesity

International Journal of Women’s Health Dovepress
o) REVIEW
Sarcopenia in Menopausal Women: Current
Perspectives

Fanny Buckinx'?, Myléne Aubertin-Leheudre'?

‘During the menopausal transition, lean body mass decreased by 0.5%
(annually) while fat mass increased by 1.7% per year... being
postmenopausal is associated with a higher risk of presenting with

sarcopenia.’

Nutritional Therapy has a Tool Kit for all the above

amrita



Metabolic Reserve

Optimal Health
a

Hormones +
MNeurotransmitters

Energy
(mitochondrial
+cardio) systems

Immunity +
inflammation

Digestive
system

Anfioxidant +
Detox systems

RESILIENTCE

Genes +
nutrition

SUB OPTIMAL RESILENTCE

“
9 Headache

Weight Gain Bloating Migranes Disease

RESILIENCE

Mood swings Constipation

SYMPTOMS START

> Cell membrane integrity & receptor sensitivity
> Antioxidant Capacity

» Micronutrient reserves

» Mitochondrial capacity & health

> Digestive system and barriers

> Immune system

> Neuro-Endocrine systems

> Liver Detoxification

> Nutrigenomics

amrita



Stressors & Metabolic Reserve

C) .
&
&) (@
& 2
> O
> \
e & &
R & &
& &
2 <& &
S Q@o) \06
nd O
& S
Optimal Health N O ®
N
t D =2
.. 05 T 2 £ o <8
0 [V (@) v
o (milsmngn)érial = Q’
all + cardio) systems
wo | = =
B Digestive % Ljf‘ (P-
- o c 9 L
w Antioxidant + - 2 60
Detox systems 6 - \9 é
w . o 2
o Genes + ® LS. 2
nufrition \.“/
0 09 ©
SUB OPTIMAL RESILENCE (o) % <
) S,
/\6 ® @O’
6o '% C\/)0/
) ) 7, Q¢
(o7 St
Insemnia Fatigue Headache Ky O@ @rol
RESILIENCE Weight Gain Bloating Migranes Disease (/ OC
Mood swings Constipation 9 9{)/- ()/‘b
SYMPTOMS START & (o7}
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® Mostly Plants( Complex carbs)
® Whole and natural vs CRAP
(colourless, refined & Processed)

Fermented

Dairy & alternatives
Including yoghurt, cheese, kefir

® Herb & Spice up your plate
® Protein

Wholegrains

Such as amaranth, barley,
buckwheat, freekeh, kamut, millet,

For perimenopause women 1.0 grams per kg of body weight p ol i

( bones and muscle)

® |If “fasting” BREAKfast @ 9-10am =14-15 hr fast Protein-rich

® 800-1200g(osteo Dx) dietary calcium day L e el kg o G

% Mineral Water- 1- % litres (ca,k bones) B

Mainly fresh '

% Move at least 30 mins every day!
® ENJOY- this is not a restrictive elimination DIET.....
Way of long, fulfilling healthy life




Promotes endothelial
function and
revascularization

Blood vessels

Bone \
formation \ '*

@D @D

‘——-—\ Meteorin-like Browning

Myostatin
IL-6

Movement :-Muscle Activation & Immuno-metabolic Modulation

Brain

Improves Mcampal

aging skin . neurogenesis
9 g 4 Appetite o8 Reduction of
/ 7 e visceral fat mass

Visceral Lipolysis
fat POy

@qlpose

tissue

) Macrophage
i\//;}

S
Muschn LIF

. L
steoprotegerin g :
mggag; g“.':“rf‘ IL-6 Adrenalgland o . tiL-1ra
roduction durin
; exercise s ; \
4 Lymphopenia
T Neutrocytosis
Lymphocyte
Pancreas
D
Gastrointestinal Neutrophil
tract
Muscle-Organ Crosstalk: Focus on mUnometabolism,

Immunometabolism

Front. Physiol. 11:567881.
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Muscle — Myokines —Brain Functionality

Sedentary life Obesity

- -
.......
__________
-----------------

l Sarcopenia

J A FNDCS5/IRISIN
oy = CATHEPSIN B ’ Neuronal proliferation
i e ° BDNF : , > Neuronal differentiation
o —'—\ T IGF1 : R ey | Plasticity
o e IL-6 ®° | Memory
Physical activity Health skeletal muscle X .
LACTATE =

“Physical activity enhances circulating levels of myokines in the
bloodstream, affects the brain regulating neuronal proliferation
and differentiation, plasticity, memory, and learning.”

amrita

Sarcopenia and Cognitive Function: Role of Myokines in
Muscfe Brain Cmssg.'[a]k ¥ Life 2021, 11, 173. https:/ /doi.org/10.3390/1ife11020173



___________________________________________________________________________________________________________________________________________________________________________

Progressive
Weight Bearing

BioMed Research International

- AB crunch 3x 12-15
Leg curl 1 x 8-10 1x 12-15

il . Strength
Leg press 1 x8-12 1x 12-20 ﬁ:’o Deadift 3 x 5-10
Lateral raise 2 x 10-12 1 x 12-15 Osteoblas Lat pulldown 3 x 10-12
Single arm high row 1 x8-12 Lat raise 1x10-12
1x 12-15 » } Bench press 3 x5
Barbell row 1x 10 1 x 10-15 | 3 leg curl 1 x 12-15

Squat 3 x5

Figure 1: Interaction of exercise and RANKL/RANK/OPG biomolecular pathway. OPG: osteoprotegerin; RANK: receptor activator of
nuclear factor xB; RANKL: receptor activator of NF-kB ligand.

amrita
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Myo-inositol

Inositols in Midlife

Kalra, Sanjay; Kalra, Bharti’

Author Information®

Journal of Mid-life Health 9(1):p 36-38, Jan-Mar 2018. | DOI: 10.4103/jmh.JMH_52_16

This review describes the mechanistic, animal, and clinical data related to the use of
inositols in midlife. It covers studies related to the mechanism of action of myo-inositol
and D-chiro-inositol and randomized controlled trials conducted in postmenopausal
women with metabolic syndrome and supports these data with the results of in vitro
and animal studies on inositol in nephropathy and other related conditions. Recent
advances related to biochemistry, pharmaceutical science, and genetics are discussed.

It concludes that inositols have a potential role to play in maintaining metabolic health
in postmenopausal women.

~d

13

>
rd
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Myo-inositol

Inostiols are small molecules similar to sugar
» myo-inositol is the most abundant isomer makes up 95% in the
body
» myo-inositol is an intracellular 2" messenger for hormones,
especially insulin, FSH and TSH
> Being a 2" messenger for insulin facilitates a normal response to
insulin and thereby improving insulin sensitivity

HO,, WOH

inositol glucose

H O \\\\\“.

Myo-inositol for insulin resistance, metabolic syndrome, polycystic ovary syndrome and gestational

diabetes https://openheart.bmj.com/content/9/1...
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https://www.youtube.com/redirect?event=video_description&redir_token=QUFFLUhqbFlkZ2FBcG9Dd0luSHN0OXFXY1U1SGlGU1lGd3xBQ3Jtc0trekVHUC1NNkhoVUkwY2xxVHNGVDhTR1pqb2VMZ2plZWhpYkpEczFHN0FncUE0QkdQNmRpSUZQLXBzWkxyZTZ5aHpqNGpEdC1NZ0hUMThMd2xLd3k2a252a0Z4T2VGZktpeTJSRkZaaEtqYzlROHdBdw&q=https%3A%2F%2Fopenheart.bmj.com%2Fcontent%2F9%2F1%2Fe001989&v=Aibj5HD_Hnc

Original Research

a'- frontiers | Frontiers in Nutritior 07 February 2023
10.3389/fnut. 2023.1092544

Myo—inositol SuPplementation e Anthropometic measures decreased significantly
iImproves cardiometabolic factors, e Weight reduction (P=0.049)
anthropometric measures, and liver
function in obese patients with » Systolic blood pressure (P=0.006)
non-alcoholic fatty liver disease e Reductions in serum fasting insulin

| | (p=0.008)
Sara Arefhosseini*, Neda Roshanravan<, Helda Tutunchi-,
Somayyeh Rostami!, Manuchehr Khoshbaten*® and e Reductions in HOMA-IR (P=0.046)
Mehrangiz Ebrahimi-Marmeghant= e Significant improvements in lipid profile,

liver enzymes, AST, ALT and serum ferritin
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Myo-Inositol O

Thyroid & BMI ——

Inositol supplementation and body mass index: A systematic
review and meta-analysis of randomized clinical trials

Meysam Zarezadeh 24 Azadeh Dehghani, Amir Hossein Faghfouri, Nima Radkhah,
Mohammad Naemi Kermanshahi, Fatemeh Hamedi Kalajahi ... See all authors v

First published: 10 October 2021 | https://doi.org/10.1002/0sp4.569 | Citations: 3

Specifically, myo-inositol may help with weight loss in e B a0

severadl ways: & frontiers

*By supporting and balancing thyroid function e
By Improving sensitivity to thyroid hormone -
By reducing insulin resistance and lowering blood sugar

levels o _

-By reducing the increases in insulin after glucose intake The Role of Inositol in Thyroid

Physiology and in Subclinical
Hypothyroidism Management

Salvatore Benvenga %, Maurizio Nordio®, Antonio Simone Lagana?* and Vittorio Unfer®®*
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Magnesium

v Fuels mitochondria- ATP production

v Improves glucose homeostasis and insulin
sensitivity

v Supports oestrogen detoxification

v Supports thyroid health

v Stabilises the HPA axis

v Increases vitamin D uptake

v/ Calms the nervous system

300-600mg

glycinate daily
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Magnesium Research

Prolonged use ﬁ . f 7.‘
nadguale i b ELSEVIER
MND* DNI**
Magnesium Effect of magnesium supplementation on women’s health and well-being
deficiency
Increased Debora Porri™ , Hans K. Biesalski”, Antonio Limitone ©, Laura Bertuzzo ¢, Hellas Cena *“

requirements Malabsorption

? Laboratory of Dietetics and Clinical Nutrition. Department of Public Health. Experimental and Forensic Medicine. Universitv of Pavia. 27100 Pavia. Italy

, \
b e Hot flashes
+ Weight gain .
A PMSg ga + Bone health
* Insuline
. Mooq dlsorders resistance
* Dysbiosis
* Hypertension
. * Constipation
\ / :\\ ——PT
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Magnesium Research

_ ) Binding provides
HIgh COpPeiow ZING. sl 1 iorv/caiming effects

Inflammation Probiotics  Infection
Glutamine Glutamate . ,_;3 R L0
synthetase decarboxylase
Glutamine /\ Glutamate  ——— GABA GABA receptor
Glutamate B6 + magnesium
synthase / GABA supplement
magnesium Chronic stress and
Vitamin B6 deficiency deficiency glucocorticoid

elevations

o amrita

w» Promotes wp> Inhibits/depletes s Disrupts



Taurine

v/ Supports mitochondrial function; inhibits ROS
v/ Improves insulin sensitivity

v/ Anti-inflammatory, quenches oxidative stress
v/ Counteracts bone mineral density loss

2-4g daily
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Taurine Research

oS

Inhibitory
neuromodulator
Brain protective

lis
xaDOlSm

Reverses insulin
resistance

Prevents obesity
Bile production/
detoxifies pestrogen

¢ _‘,‘"‘,f"o,,

» Supports cardiac health
« Antioxidant, anti-
inflammatory

Prevents sarcopenia
Supports muscle
performance and
bone health

Amino Acids
https://doi.org/10.1007/500726-020-02859-8

ORIGINAL ARTICLE

The effects of taurine supplementation on glycemic control
and serum lipid profile in patients with type 2 diabetes: a randomized,
double-blind, placebo-controlled trial

Vahid Maleki' - Moh d Alizadeh® - F. h Esmaeili? - Reza Mahdavi®

Received: 6 October 2019 / Accepted: 18 May 2020
© Springer-Verlag GmbH Austria, part of Springer Nature 2020

After 8 weeks:

v" Fasting blood sugar (p=0.01)
v Insulin (p=0.01)

v HOMA-IR (p=0.003)

v" Total cholesterol (p=0.013)
v' LDL-C (p=0.041)

nnnnnnnn
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Taurine Research

Taurine is a “calming” neurotransmitter
similar in structure to GABA (gamma-
aminobutyric acid) & Glycine — the brain’s
other two calming neurotransmitters.

By interacting with GABA receptors,
taurine helps to support beneficial
“GABAergic” tone or overall GABA
activity, thereby improving sleep,
preventing migraines & relieving
perimenopausal mood symptoms.

M
0

glycine

[ v

GABA

0

O

0

taurine
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https://pubmed.ncbi.nlm.nih.gov/23170060/%5d
https://pubmed.ncbi.nlm.nih.gov/23170060/%5d

Glycine

v Induces deeper REM restorative sleep

v Deficiency is associated with obesity and NAFLD
v/ Lowers markers of oxidative stress

v Improves liver detoxification- glutathione
synthesis

v/ Calms the brain by inhibiting glutamate

v/ May control food intake
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Glycine Research

NMDAR

Caz-ﬁ

Glutamate * Glycine G%ng m;st . &
0, 00 o -nutrtents MDP1|

g Cell membrane Review
e A Glycine Metabolism and Its Alterations in Obesity

o e and Metabolic Diseases

Lanicemine: superficial site
inhibition, low trapping

e SRR Anais Alves !, Arthur Bassot !, Anne-Laure Bulteau 2, Luciano Pirola '® and Béatrice Morio '*®

Oxidative stress

e study also suggested that decreased plasma glycine concentration was associated with hepatic

>

e insulin resistance. This finding is supported by a recent meta-analysis, which showed that plasma
c
2 P glycine concentration is consistently lower in patients with obesity and T2DM compared to healthy
g Hepatic 2 o
= P o individuals (=11 and -15%, respectively) [72]. Another meta-analysis showed that plasma glycine
8 Glvci glucose g . ¥ :
i ycine production é concentration has a very significant inverse association with the risk of developing T2DM [5]. In addition
2 g
o
= Food |

intake

= amrita
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Nutraceuticals
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Nutraceuticals

n Ut r6 : SeekingHe’}’ )
3 Magnesium Glycinate Powder &

ADVANCED

/ 200mg
E Dietary Supplement |
= ' DIETARY SUPPLEMENT

e
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Nutraceuticals

Magnesium glycinate dihydrate

LIFE

EXTENSION equiv. Magnesium
- | “ equiv. Glycine
Glycine 4 orthoplex
Glycine 4 orthoplex
Total Glycine
MagCalm AlkaMin®
Taurine calm
Oral Powder 2109 Passiflora incarnata herb ext dry conc (Passionflower)
Oral Powder 2609
.. . equiv. from Passiflora incarnata herb dry o
[ B " g
l. | -.|l.l Iy .I.F-.Il.lb
l .- 3 1 Melissa officinalis leaf ext dry conc (Lemon Balm) .l. -. l. ' i ,-q
& m -
L ¥ ) r

equiv. from Melissa officinalis leaf dry
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EXGHUSINVE

Exclusive Masterclass

Mastering Functional Digestive Health

We're partnering with Dr. Joe Mather, MD, to bring you our second masterclass,
focused on the management of IBS and functional gut disorders.

Throughout three online sessions, Dr. Joe will share his expert perspective on the
strategies and tools that have proven effective in his practice.

This event is intended for healthcare professionals, if you are a client in need of

advice we recommend speaking with your practitioner or calling our team at 0114
700 5676

Register NOW https://www.amritanutrition.co.uk/account/register
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