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Objectives for This Presentation

* Gain a basic understanding on the
pathophysiology of mild cognitive decline and
Alzheimer’s and how it relates to insulin
resistance and the menopausal transition in
women

* Review the potential mechanisms of diabetes

type 2 and how it contributes to Alzheimer’s O BJ ECT o V
disease in women | -
-

* |dentify the hallmarks of hormone replacement 5 \J
with respect to Alzheimer’s disease in women | Y ‘ |
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PREMENOPAUSAL POSTMENOPAUSAL
CONTROL WOMAN

“The color scale reflects brain activity, with brighter colors indicating more activity, and darker
colors indicating lower activity. The scan to the right (menopause) looks 'greener' and overall
darker, which means that the woman's brain has substantially lower brain activity (more than

. 30 percent less) than the one to the left (no signs of menopause).”
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Weill Cornell Medicine. https://news.weill.cornell.edu/news/2017/10/menopause-triggers-metabolic-changes-in-brain-that-may-promote-alzheimers. Accessed April 23, 2018.



Sex differences in Alzheimer risk

Brain imaging of endocrine vs chronologic aging

Lza Mosconi, PhD ABSTRACT

Valentina Bera, MD, Objective: This observational multimodality brain imaging study investigates emergence of endo-
N PhD ) phenotypes of late-onset Alzheimer disease (AD) risk during endocrine transition states in a cohort
Crystal Quinn, PhD of clinically and cognitive

Pauline McHugh, MD
Gabriella Petrongolo. BA
Labella Varsavsky, MS
Ricardo §. Osono, MD

Methods: Forty-two 40- tg

by age [CNT], 13 perimenoy
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* This study demonstrated that, in early midlife, women
S i s outperformed age-matched men across all memory measures,
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Menopause, obesity and
inflammation: interactive risk factors
for Alzheimer’s disease

Amy Christensen and Christian J. Pike*

Davs Schoo! of Garontology, Univarsty of Southarn Cakonia, Los Angeles, CA USA

Azheimer's diseasa (AD) is a multifactorial neurodegenarative disorder, the development
of which is regulated by several environmental and genetic risk factors. Two factors
thaorized to contribute to the initiation and/cr progression of AD pathogenesis are
age-related increases In nacamatiae aod ahodcd [hoce fartare may ba nard b
problematic in women. The
women to AD, an increased
Menopause is atso linked
central adiposity and inflam)|
interactions between obesif]

“The onset of menopause in mid-life elevates the vulnerability
of women to AD, an increased risk that is likely associated with
the depletion of estrogens. Menopause is also linked with an

Keywords: adiposity, aging, Al

Introduction

Alzheimer's disease (AD) is
cause of dementia. The ca
disease is still debated, tho

by:
Ana L Duarte.

Unbversity of Combra, Portugal
Luck Carborx

Alma Mator Studianum Unfvensiy
of Bologna, italy
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Los Angeles, CA S0089-0191, USA
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Menopause, coesty and
infammation: interactve risk factons
for Azhaimer's dsaxse.

Front. Aging Newroscl. 7:73G

doc 10.3389Magl. 201500130

the mi bule associated pf
soluble peptide normally fou
and/or decreased clearance of
oligomeric forms that becos
cerebrovasculature as cereb
genetic mutations that under
to aggregate (Tanzi, 2012).
links to the disease, AR acq|
pathogenesis (Hardy and Hi,
an essential role of tau, whi [CTRues TV el PHOSPIIOT y1atio] tIng (Mte TOTAtion o
neurofibrillary tangles, a hallmark of AD pathology found in many dead and dying
neurons (Igbal et al., 2010). Emerging evidence indicates that tau, like AP, can be a potent
pathogenic protein and that it is capable of spreading pathology in a prion-like manner
(Bloom, 2014; Zempel and Mandelkow, 2014).

AD is more than just the accumulation of oligomeric and fibrillar AR and abnormally
phosphorylated tanw The disease is characterized by many pathologic changes, including
hypometabolism (Mosconi et al, 2008 Yao et al, 2011), blood-brain-barrier (BBB) disruption
(Ziokovic, 2011), and glial activation (Mrak and Griffin, 2005; Prokop et al, 2013). Sporadic
AD, which is not driven by the genetic mutations in familial AD and represents the
vast majority of cases, is likely to reflect the interactive effects of normal aging with
numerous environmental risk factors and subtle genetic polymorphisms. In tum, these

abundance of additional changes, including increased central
adiposity and inflammation.”

an.og 1 hay 2014 | Volume 7 | Aricle 13X

Christensen A, et al. Front Aging Neurosci. 2015;7:130.



Aging Cognitive deficits

/l\
Neural dysfunction

Menopause sl |nflammation

B-Amyloid deposition
L
Adiposity Alzheimer’s Disease
N2

Insulin Resistance

N2
Type 2 Diabetes

“Alzheimer’s disease (AD) is a multifactorial disorder in which multiple risk factors are
theorized to interact in regulating pathogenesis. As depicted in the diagram an essential
factor in AD is increasing age, which is also associated with elevated inflammation and, in

women, menopause. The loss of estrogens at menopause increases central adiposity,
which in turn increases inflammation and predisposes women to metabolic syndrome,
insulin resistance, and AD. Individually and cooperatively, aging, menopause, adiposity,

ENOVA and inflammation lead to cognitive deficits and AD.”

DIAGNOSTICS . . .
seee Christensen A, et al. Front Aging Neurosci. 2015;7:130.
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Demonstrated brain insulin resistance
in Alzheimer’s disease patients is associated
with IGF-1 resistance, IRS-1 dysregulation,
and cognitive decline

Konrad Talbot,' Hoau-Yan Wang,? Hala Kazl,' Li-Ying Han,' Kalindi P. Bakshi,z Andres Stucky,?
Robert L. Fuino,’ Krista R. Kawaguchi,' Andrew J. Samoyedny,' Robert S. Wilson,»
Zoe Arvanitakis,® Julle A. Schneider,® Bryan A. Wolf,4= David A. Bennett,»
John Q. Trojanowski,” and Steven E. Arnold’
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Sophie Davis School of Biomedical Eecation, City Usiversity of New York Medical School, New York, New York, USA. *Rush Alzhesmar's Diseass Canter and
Degartment of Nearclogical Sciences, Rush University Medical Canter, Chicago, lllmoB USA. ‘cnums Mpnﬂ of anwmn Philadelphia,
Pennsytvaniz, USA. *Deparsmest of Pathology and L Medicine, University of P P Pe i, USA.
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lGI-‘-lm(helGF—lR—OIRS 2-»PI3K signali Reduced insuli i auhelevelof

IRS-1and were i jated with basal el

and IRS-1 pS&/es, In the HF, these candidate biomarkers of brain i
and progressively from normal cases to mild cognitively impaired
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in IRS-1 pbospborylabed azurineﬂG(lRS-l pse)

those of oligomeric A pl and were

Alzheimer’s discase (AD) shares many age-related pachophysi-
ological features of type 2 diabetes (T2D). These include the
defining features of T2D, insulin resistance and disrupted glu-
cose metabolism in non-neural tissues (1, 2), as well as peripheral
oxsdative and inflammarory stress, amyloid aggregation, neural
arrophy and for degenerarion, and cognitive decline (3, 4). Sucha
large set of shared fe gaests shared logies, a view sup-
ported by epidemiologic studies showing thar AD risk is increased
50%-100% by diabetes (5-8), including T2D (9), which accounts
for 90% of all diaberic cases (10).

Of the shared fearures of AD and T2D, the one mosz likely to be
an etiological factor in AD is insulin resistance, defined broadly
here as reduced cellular responsiveness to insulin, in keeping with
Goldszein's description (1). This factor is not only associared with,
but can cause, many shared features of the 2 disorders (3, 4, 11-13).
Moreover, peripheral insulin resiszance without T2D is arisk factor
for AD (8, 14) within 3 years of diagnosis (14); is 2 comman fearure
of AD cases {15); and is associated with reduced basal (16) and insu
lin-induced (17, 18) activation of cerebral IRs, higher cerebeal neu-

Authorship mote: Kanrad Talbot and Heao-Yan Wang contributed equally to
thas work.

Conflict of interest: The auchoos huwe declared that no conflict of intevee exies
Citation foe this article: [ Chw feat. 201 2,1 22(4):1316- 1338 do 10.1172/)C159908

‘Brain insulin resistance thus appears to be an early and

common feature of AD, a phenomenon accompanied by

correlated with
reviews (11,21

An increasing

acular, they pro
the brain itself i
or even triggers 1 - -
12, 26-35). This is consistent nxrh ubsenrd alzcnnons in lrw:ls
of many insulin signaling molecules in the forebramn of AD cases
(27-29,33, 35-37) and with memory improvements in such cases
and those ac high risk for AD after selective elevation of forebrain
msulin via 1 admini on of the b (38,39).
While insulin activates several signaling pathways (40), the logi-
cal starting poine for studies on brain insulin resistance has been
the signaling pathway commonly disrupred under conditions
causing peripheral insulin resistance, inciuding T2D and obesiry.
As diagrammed in Suppl al Figure 1 PPl al mate-
rial available online with this article; doi:10.1172/JCI59903D51),
the upstream portion of thar pathway uses the following activa-
won sequence [R—IRS-1/2—PBK—+Akt (the last of which is also

1316 The Joumal of Clinical lnveutigacion  hup//wwwciorg  Volume 122 Nomber 4 Apnd 2002

gt |GF-1 resistance and closely associated with IRS-1
e dysfu nction.”

Talbot K, et al. J Clin Invest. 2012;122(4):1316-38.
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3 ORIGINAL RESEARCH
Type 2 diabetes mellitus might be a risk factor

for mild cognitive impairment progressing to
Alzheimer’s disease

This article was published o the Sallowing Dove Press journat
Neuropsychistric Diseate and Treatmunt

29 Septamber 2016
Wei Li'? Background: Mild cognitive impairment (MCI) is the prodromal stage of Alzbeimer’s dsease
Tao Wang'? (AD), sosdentification of the related nisk factors can be helpful. Although the association between
Shifu Xiao'? type 2 diabetes mellitus (T2DM) and these modest changes m cogs 15 well established
3 whether T2DM will promote the transformation of MCI into AD is not a unified conclusson.
'Alzheimer’s Disease and Related
Disorders Cener, ‘Department of Objective: This study atms to exploce the relationship between T2DM and MCI m the elderly
g’m"‘é P‘Y"‘;"Y:‘h‘ﬂl'“' Mental ! living in the m Shanghai, People’s Republic of China
eaith Center, Shanghal Jiactang Method ¢ Teadedd y " ’

University School of Medicine. Atotalof 197 par were inthe study. They were screened for T2DM,
Shanghai, Peopie’s Republic of China h)pcrlqmlemn traumatic beain injury, and family history of dementza. The Mini-Mental State

and the M, I Cy A were used (o assess cognitive function.

The diagnosas of AD was made av.cnrdmg to Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition, whereas the diagnosss of MCI was made according to Petersen’s
critenia. Then, we In\ﬁ(lbﬂm’ the relation between T2DM and MCL

Resules: A gac o L

participants
swon model

Introduction
Alzheimer's disease (AD) is a progressive d ive disorder and the most
common form of dementia among the population aged =65 years." It is characterized
by lular amyloid plaques and neurofibrillary tangles® Mild cognitive impair-
ment (MCI) is often idered to be a itional phase b healthy cogniti

aging and AD.” Up to 60% of MCI patients will develop AD within a 10-year period,
but many people can remain cognitively stable or regain normal cognitive function.*
There are many factors that affect the progress of MCI, for example, sex difference.”
Type2 diabtlcs mellitus (T2DM) might also be a potential risk for MCI progressing into

AD, bv ing lar dysfunction and oxidative and inflammatory stress. Many
Correspondence: Shifus Xiao cogr functions, such as leaming and memory, mental flexibility, and mental speed.
Alzheimer’s Disease and Related have also been proved to be impaired in patients with T2ZDM.” Some epidemiological
3',:::; g::‘r'd m'] No'_"m studies demonstrated that T2DM was a nisk factor for dmclopmg cognitive impair-
South Wanping Road. Xuhui Distinct. ment and dementia, including AD*" Also, a prospecti gitudinal study conducted
Tel ,a“ml “nmnn,%a in the southeastern region of Singapore showcd that T2DM was associated with an
Email iaoshfuf@man.com increased incidence of MCI and progr to d ia.” H . Leibson et al'!
SN P tmam: Nmmpsydux.ﬂc Disease and Treatment 201612 24892495 2489
Dove; - . — - - e darpra som
LER Al & o B e S LTl ]

Tendy syt e Tew Noncmmucal e o S wuh an pemond ety ke penaes ben Dow edcl Pes Lamd posded te st & gty st
o ol o S v, e w0 guraphs 42 308 § of aut s o

”Type 2 DM might be a risk factor for MCI progressing into AD.”

Li W, et al. Neuropsychiatr Dis Treat. 2016;12:2489-95.
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Alzheimer’s Disease Is Type 3 Diabetes—Evidence Reviewed

Suzanne M. de la Monte, M.D, M.PH.*** and Jack R. Wands, M.D.?

Abstract

Alzheimer's disease (AD) has characteristic histopathological, molecular, and biochemical abnormalities,
including cell loss; abundant neurofibrillary tangles; dystrophic ites; amyloid precursor protein, amyloid-f§
(APP-Ap) deposits; increased activation of prodeath genes and signaling patk impaired energy metabolism;

mitochondrial dysfunction; chronic oxidative stress; and DNA damage. GauungabeﬂmunderstandmgofAD
pathogenesis will require a framework that mechanistically interlinks all these phenomena. Currently, there
is a rapid growth in the lit pointing i insulin deficiency and insulin resistance as mediators of
AD-type neurodegeneration, but this surge of new information is riddled with conflicting and unresolved
concepts regarding the potential contributions of type 2 diabetes mellitus (T2DM), metabolic syndrome, and
obesity to AD pathogme-iis Herein, we review

idative stress, and ¢ impai t, but its
disturbances in brain insulin and insulin-ike g
progressive abnormalities and could account for

many features with AD, including cognitive imp
) experi tal brain diabetes is t ble with
T2DM. We conclude that the term “type 3 dia
of diabetes that selectively involves the brain and
type 1 diabetes mellitus and T2DM.

asteeetaiednodd < \We conclude that the term type 3 diabetes accurately reflects
the fact that AD represents a form of diabetes that selectively
s e s involves the brain and has molecular and biochemical features

that overlap with both typelDM and T2DM.”

Author Affiliations: ‘Department of Pathology, Rhode Island Hospital and the Warren Alpert Medical School at Brown University, Providence,
Rhode Island, “Department of Clinial Neuroscience, Rhode Idand Hospital and the Warren Alpert Medical School at Brown University,
Providence, Rhode Island, and *Department of Medicine, Rhode Isdand Hospital and the Warren Alpert Medical School at Brown University,
Providence, Rhode Island

Abbreviations: (AChE)} acetylcholinesterase, (AD) Alzheimer’s disease, (ANOVA) analysis of variance, (AAP) amyloid precursor protein,
(APP-Afl amyloid precursor protein, amyloid-f (AUC) area under the curve, (BMI) body mass index, (ChAT) choline acctyltransferase,
[C\XS] u'mr.\l nervous system, (GFAP) glial fbrillary acidic protein, (GSK-3f) glycogen synthase kinase 33 (HFD) highfat drl (ic-STZ)

of stref (IGF) lin-lik grmlh factor, (IRS) insulin n'r:; (MAG-1) 1 iated g
(MCT) mild mgmn\r P (NASH) ool patitis, (P13) phosphatidyl-inositol-3, (PPAR) peroxisome pmhkn!m activated
receptor, (QRT-PCR) reverse pol chain reaction, (STZ) streptozotocin, (TIDM) type 1 diabetes mellitus,

(T2DM) type 2 disbetes mellitus, (T3SDM) type 3 disbetes mrlhtus

Keywords: Alzheimer's discase, central nervous system, diabetes, insulin gene expression, insulin signaling
C ponding Author: M de la Vlomlc MD, MPH, Rhode Island Hospital, 55 Claverick Strect, Room 419, Providence, RI 02903;

¢Sy

e-mail address: ug

de la Monte SM, et al. J Diabetes Sci Technol. 2008;2(6):1101-13.
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Type 3 Diabetes: Cross Talk
between Differentially Regulated
Proteins of Type 2 Diabetes Mellitus
and Alzheimer’s Disease

| Khyati Mittal®, Ruchi Jakhmala Mani” & Deepshikha Pande Katare

© Type 3Diabetes (T3D)is 8 neurcendocrine disorder that represents the progression of Type 2 Diabetes
© Mellitus (T2ZOM) ta Alzheimer's disease (AD). T3D contributes in the increase of the total load of

- Alzheimer's patients werldwide. The protein netwerk based strategies were used for the analysis of

. protein interactions and hypothesis was derived describing the pessible routes of communications

- among proteins. The hypothesis provides the insight on the prabable mechanism of the disease

. progression for T3D. The current study alse suggests that insulin degrading enzyme [IDE) could be

. the major player which holds the capacity to shift T2DM to T3D by altering metabalic pathways like

: regulation of beta-cell development, negative requlation of PI3K/AKT pathways and amyloid beta
: degradation.

homerstasis and reproduction in li

dhmn It stimula
ase uptake in the b

:gzntluu the gl

similar in both peripheral tissue and b

© ings suggest that both beta cells and n
: E}iﬁyp‘lmmdﬂmzhinsmﬁh
. nerve endings in rat brain and was released under larization conditions”. The study also suggests that insulin
¢ secretion in synaplosomes is increased by ghicose and sddition of glycolytic inhibitor reculted in 50% decrease in
¢ glocose-induced release of immunoreactive insulin®. Hmlthuxns:;ﬁhcuu metabalism is smilar in brain
- and pancreas anad the brain itsell might symhesize some portion ol the i
: The binding of insulin to its n:ﬁ;vhn |ﬂdsmamﬂ::uﬁmn::ﬂulm—ngna]muwlu:b activates the [nsulin
R:c:pmrhh:lrabe L(IR51), extracellubar dynal-related kinase/mitogen -activated protein kinase (ERK/MAPK),
¢ and Pl3kinase/ AKT pathways (PI3K/AKT) followed by inhibition or suppression of glycogen synthase kinase-3
¢+ (GSK-3)% Disturbances to these pathways can bead to complication like cardiovascular diseases, pancreatic can-
H :n,nzumpathj; nephropathy etc. It abso adds to several other issues like mitochondrial dysfunction, axidative
- stress and dysregulated metabalic profles®.
i There is an exponential increase in the prevalence of T2DM cases worldwide and it is likely to reach 592 mil-
¢ lion by 2035'. Ako the incidences of T2DM induced AD is rapidly increasing in human population in last few
¢ years’. T2DM patients have almost double the chances of developing AD in comparisen 1o lb!&:ﬁ!ﬂlidﬂ'{'ﬂ“
- only insulin resistance®, Therefore, T30 ic also adding to the already existing burden of AD in the society.
T2DM and AD patients have similar amyloid beta deposits both in pancreas as in the brain®. Several research-
. ers have suggested this new pathology to be addressed as Type 3 Disbetes (T3D)7. Same of the targel receplors
¢ af T2DM such 2s IGF-1R, PPARG and IDE are also involved in the regulation of the expression and phosphoryl-
: ation of tau protein’. I is intriguing o observe that both byperinsulinasmia and 1DE are related to the risk of ADY

© Pratesrmic & Tranalational Ressarch Lab, Centre for Medical Biatechnolagy, Armity Institute of Bistechnology, Amity
¢ University Uttar Pradech, Moida 201313, India. “These authars contributed squally to this work. Correspondence
- and reguests for materials shauld be sddressed to DUPK. (email. dpkatare @ amity.edu or dpkatareZEE grnail.cam)

CREPORTS |6:25589 | 0Ol 10.1038/srep2 5520

Ermesteet progression of type 2 DM to AD.”

?m,;,h;,,h,;mm,, “Type 3 DM is a neuroendocrine disorder that represents the

Mittal K, et al. Sci Rep. 2016;6:25589.



Figure 2. Schematic Representation of different protein interactions involved in T2DM induced AD. The
figure shows the different hypothesis of progression of T3D. These short interactions depict the mechanism
through which insulin and amyloéd beta are linked.

Mechanism through which insulin and

amyloid beta are linked.

Mittal K, et al. Sci Rep. 2016;6:25589.
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Figure 3. Interaction of selected proteins from the network supposedly followed in T3D (mutated
proteins are highlighted in red). Final protein- interaction network was framed which includes mutated and
differentially expressed proteins which link Type 2 Diabetes and Alzheimer’s disease.
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GSK3B,INS,
IRS1,INSR,
IGF1R,AKT2

BAD,BCL2,
IL1K,CTSD

"> Disturbed | APOE,JAK-
Lipid STAT
pathway

CASPS,
CASP3,CDKS5,
p53 pathway

Figure 4. Hallmarks of Type 3 Diabetes. Attributes of Type 3 Diabetes represents the disturbed metabolic
processes and pathways in Type 3 diabetes.

Mittal K, et al. Sci Rep. 2016;6:25589.
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Age at menopause and duration of reproductive period in association @,w
with dementia and cognitive function: A systematic review and

meta-analysis

Marios K. Georgakis*, Eleni I. Kalogirou®, Andreas-Antonios Diamantaras*",

Stella 5. Daskalopoulou®, Cynthia A. Munro®, Constantine G. Lyketsos®,
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Kyvards:

i #a Cxisting evidence does not support an association between
e @ indices of prolonged exposure to female hormones and
lower dementia risk. There are indications, however, for better
cognitive performance and delayed cognitive decline, supporting
a link between female hormone deficiency and cognitive aging.”

. Iy
* Comesponding auther ar: af Hygiene, and Medical
Staictics, Schioad of Medicine, Katianal and Kapodistrian Universiny of Athens, 75 sgquenﬂy the newnus symm, "'“'!l!-' regulared by s:ede
Mikras Asias ST, Athens 11527, Grese. hormones, undergoes a sequence of biochemical, structural and
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Alzheimer’s disease: review of hormone therapy trials and
implications for treatment and prevention after menopause
Victor W. Henderson, MD, MS

Depariments of Health Research & Policy (Epidemiology) and of Neurclogy & Neurological
Sclences, Stanford University, Stanford, CA
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Abstract

Hormonal changes associated with the menopausal transition and postmenopause have the
potential to influence processes linked to Alzheimer's disease sympioms and pathogenesis, but
effects of menopause on Alzheimer risk can be addressed only indirectly. Nine randomized
clinical trials of estrogen-containing hormone therapy in Alzheimer’s discase patients were
identified by a systematic literature search. Findings suggest that hormane therapy does not
improve cognitive symptoms of women with Alzheimer’s disease. No clinical trials of hormone
therapy address Alzheimer prevention, but one clinical trial provides moderate evidence that
continuous, combined estrogen plus progestogen initiated at age 65 years or older increases the
nisk of dementia. The iming, or critical window, hyy
initiated at a younger age in closer temporal proximil
Alzheimer’s disease. This hypothesis is supparted b

pmreremrersmeen 1N CiNgs of 9 randomized clinical trials of estrogen containing

e hormone therapy in Alzheimer’s disease suggested that
B hormone therapy does not improve cognitive symptoms of
Keywords
s mmie Women with Alzheimer’s disease.”

ydugsnuep JoUNY vd-HIN

dugsnuely JoUnY Wd-HIN

© 2013 Elsevier Lid. All righis reserved.
Comespondence: Yictor W. Henderson, 25% Campus Dirive, me 5405, Stanford University, Stanford, CA 94305-5405, USA,
vhendersonimstanfoed edu, Tel 1L650.725.5436

Publisher's Disclainser: This is a PDF file of an unedited manuscript that has been scoepiad for publication. As a service o our
‘custnmiers we are providing this early version of the manuseript. The manuscript will undergo copyediting, typesetting, and review of
the resulting proof before it is published in its final citable form. Please note that dunng the production process emars may be
discovered which could affect the content, and all kegal disclaimess thai apply io the journal perain.

Henderson VW. J Steroid Biochem Mol Biol. 2014;142:99-106.



5;.19. HO. s.m-tl::l 412 Taylor & Francis
WMW&TWM ITIMEI203F Tobor &Franch Group
SHORT REVIEW

Alzheimer’s disease, menopause and the impact of the estrogenic environment

A. Pines
Sackler Faculty of Medicine, Tel-Aviv University, Tel-Aviv, lirael

ABSTRACT ARTICLE HISTORY
Decades aga, | homrnone repl: wis considered the panacea for midlife women. Received 28 May X016
Prevention of the age-related cognitive dedine was among the twp alleged benefits of this therapy.  Awepted 3 June 2016
However, the data from the Women's Health Initiative Memory Study (WHEWHIMS) study showed the — Published anline: 20 June
oppaosite, indicating worsening of several cognitive domains in hormone users. Since WHIMS recruited 2018

wormen who were 65 years or older, it becarme crucial to investigate the effects of hormone therapy in KEY £

the early mencpause as well Recent studies, such & WHIMS-Young the Kronos Early ESUFOOER  jpreimers diseme:
Prevention Study and the Eary wersus Late Intervention Trial with Estradiol targeted the younger  cogrtion; menopause;
wornen, and indeed showed that hormone therapy may have positive cognitive outcormes in this age postmenopeusl hormane
group. Whether or not homone therapy has an effect on already demented women remains to be thezagy

further explored, as data are scarce.

Alzheimer's disease (AD), a chronic neurccognitive iliness of The Eardy wersus Late Intervention Trial with Estradiol
old age, is one of the most challenging targets for medicine  (ELITE) investigated risk parameters for cognitive decline in
in the 215t century’. s personal, familial, social and economic  healthy postmenopausal women’. ELTE was a double-
burden has become very significant in view of the constant B larabo i = iz =
prolongation of life expectancy and the increasing perce;
of elderly people in the general population. Many resed
resources are investad in identifying paople at higher risk]
AD and ways to reduce such risk, on the one hand, o ]

et hearerx) “‘Recent studies, such as WHIMS-Young, the Kronos Early
other hand. It is now understood that the pathophysi ) V4

mechanisms are complex and include various age-rela
protective, and disease-promoting factors which may inte

paepestpmiste EStrogen Prevention Study and the Early versus Late

Mew data keep piling up constantly, including data on ge
differences.

ik-gnptdayielepe |Ntervention Trial with Estradiol targeted the younger women,

This sex difference in incidence raises guestions on
potential contribution  of menopauwse-related  hormg

ety aNd indeed showed that hormone therapy may have positive

lished genetic risk factor for AD; 40-65% of AD patig
have at least one copy of the &4 allele and those with

it iniletdwed COgNitive outcomes in this age group.”

the neurons wia apoE receptors and is imvolved in a3
deposition. apoE ed affects the probability of deve

AD more in women than in men. Furthermore, this com- lower executive, global and memory cognitive performance.
mon polymorphism increases the rsk of dlinical conversion A general improvement in cognitive  performance  was
more in women than in men, both in the conversion from  observed in women randomized to HT. Women in all three
healthy cognitive aging to minimal cognitive impairment meatabolic phenotypes showed significant increases in global
and in the conversion from minimal cognitive impairment cognition (all p< 0.05), and women in the healthy and high
to AD. blood pressure phenotypes had a significant increase in

COMTACT Professor A Pme;@ apines@ne taision net i @ Sackler Farulty of Medicine, TelAviv University, Tel-&v, Israel
© Hil6 Intorratonal Menopause Sockey

Pines A. Climacteric. 2016;19(5):430-432.
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Role of Estrogen and Other Sex
Hormones in Brain Aging.
Neuroprotection and DNA Repair

Sandra Zarate 2, Tinna S

instéudo de nvestigaciones Somad
Buonas Aves, Argentne, “Dopartas

ekenetn “‘Sex hormones, particularly estrogens possess potent antioxidant

Prysiology, Facuty of Mackana, Co

e Droperties and play important roles in maintaining normal reproductive

physiclogical function a
of aging are observed in|

mlisies 2N NON-reproductive functions. They exert neuroprotective actions and

rise significantly. Accum

e their loss during aging and natural or surgical menopause is associated

antioxidant propertias a
and non-reproductive f

e \vith mitochondrial dysfunction, neuroinflammation, synaptic decline,

OPEN ACCESS dysfunction, neuronflam|

Edited by: risk of age-related diso

Roviewedby:  AlZheimer's disease (AD

Crotan ) Phe. DA repair mechanisms
Untvarsty of Southern Callornia, :
Unttas States hormene levels with diffe

e COgNitive impairment and increased risk of age-related disorders.
Moreover, loss of sex hormones has been suggested to promote an
m“ﬁ:“*% mﬁ"}? accelerated aging phenotype eventually leading to the development of
el Drain hypometabolism, a feature often observed in menopausal women
S = and prodromal Alzheimer’s disease (AD).”

INTRODUCTION

Zacate &, Stovrsner Tand Groa R diseases, in particular neur
e ko mad DGR diseases, the main causes of

Zarate S, et al. Front Aging Neurosci. 2017;9:430.
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Evaluating the Role of Hormone Therapy in Postmenopausal
Women with Alzheimer’s Discase
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“This review points to possible reasons for these mixed data by
NN considering the issues of both preclinical and clinical trials, in

s particular, the representativeness of animal models, timing of HT
e therapy), mode of drug delivery (subcutaneous, transdermal, oral,
ieab heterogeneity of the postmenopausal population in clinical trials

SRttt iNitiation, type of HT (different types of estrogen compounds,
ppepkyem estrogen monotherapy vs. estrogen-progesterone combined
EEEEEEE or intramuscular), and hormone dosage used, as well as the
(particularly considering their sAD stage, anti-AD therapy, and
= hysterectomy status).”

les potent than 17 frestradiol {refermed 1o & “edadio™ m

1 " oy, & -
Deg =2 o - Scboad o - this article) and because of mauflicint sstrogen sctivily

Univemiey of Zagreb, Salaa 10, HR 10 000 Zigmb, Coania

B Adis

Osmanovic-Barilar J, et al. Drugs Aging. 2016;33(11):787-808.
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D “Recent advances in menopause hormone therapy including
transdermal estrogen therapy have favorably influenced the balance of
2 20) benefits and risks. A case can be made for menopause hormone
‘ ' therapy in healthy postmenopausal women for 5-10 years starting
/5\ during the menopausal transition (the ‘window of opportunity’),
W together with all other protective measures, to delay or prevent the
mm development of ARCID in later life.”
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Given all this, how do
you approach the
menopausal woman?
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Abstract

e “...the optimal window of opportunity for therapeutic

meeanieinm |NtErvVention in women is early in the endocrine aging

ergetics in a cohort of forty-three, 40-80 year-ald
differant endocrine transition stages including prd V24
menopause (PERI, n = 14) and postmenopause p rocess.
clinical, laboratory and neuropsychological axa
Positron Emission Tomagraphy (FET) FOG-
mitochondrial cytochrome oxidase (COX) activity measures. Stafistical parametric mapping
and multiple regression models were used to examine climical, CMRglc and COX data across
groups. As expected, the MEND group was older than PERI and conirols. Groups were ath-
erwise camparable for clinical measures and distribution of APOE4 genotyps. Bath MENG
and PERI groups exhibited reduced GMRgic in AD-vulnerable regions which was comelated
with decling in mitochondrial COX activity compared to CNT (p's<0.001). A gradient in bio-
marker abnormalities was most pronounced in MENO, intermadiate in PERI, and lowest in
CNT (p<0.001). Biomarkers corralated with immediate and delayed memary sconas (Paar-
son's 0.26<r<0.32, p<0.05). These findings validate earier preclinical findings and indicate
emergance of bioenargetic deficits in parimenopausal and postmenopawsal waman,

PLOS ONE | hilps: /i 0910, 1371 fsumal pone 01BS326 - Oelober 10, 2017

Mosconi L, et al. PLoS One. 2017;12(10):e0185926.



No Two Women Are The Same
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If no two women are the same, how do we as
clinicians personalize our approach?
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Disruptors of Hormonal Function

* Traumatic emotional events
* Physical trauma

* Chronic sleep deprivation

* Infections

* Aging

* Inflammatory diseases

* Single nucleotide polymorphisms
(SNPs)

Exogenous toxins
Acute physical stress
Nutritional insufficiencies

Food allergy, intolerance, or
sensitivity

Changes in gut microbiota
Altered biotransformation
Pharmaceuticals

Copyright, Filomena Trindade, MD, MPH 2012.



"Listen to your patient, (s)he is telling you the diagnosis."
-Sir William Osler

.....



That Story Is Typically Told As...

* Chief Complaint (CC)

* History of Present Illiness (HPI)
e Past Medical History (PMH)

e Surgical History

* Family History (FH)
* Dietary History

e Supplement and Medication History
* Lifestyle, Social, and Exercise History
* Physical Exam Findings

* Laboratory Evaluation



The Saudade Hormonal Symphony™
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Insulin’s Effects

e Effects CBO, lipid, metabolism
* Insulin effects thyroid function... and thyroid function effects insulin production
* |nsulin effects endothelial function
e QOther hormones...
Rezzonico J, et al. Thyroid. 2008;18(4):461-64.
Kapadia KB, et al. J Pharmacol Pharmacother. 2012;3(2):156-60.
T l&' Brenta G; et al. J Thyroid Res. 2011;2011:152850.

S
ceees Rezzbnico J, et al. Metab Syndr Relat Disord. 2011;9(1):69-75.



Menopausal Complaints Are Associated With
Cardiovascular Risk Factors

Gerrie-Cor M. Gast, Diederick E. Grobbee, Victor J.M. Pop, Jules J. Keyzer,
Colette I.M. Wijnands-van Gent, Giran N. Samsioe, Peter M. Nilsson, Yvonne T. van der Schouww

Abstract—It has been hypothesized that women with vasomotor symptoms differ from those without with respect o
cardiovascular risk factors or responses to exogenous hormone therapy. We studied whether the presence and extent of
menopausal complaints are associated with cardiovascular risk profile. Data were used from a population-based sample
of 5523 women, aged 46 to 57 years, enrolled between 1994 and 1995, Data on menopausal complaints and potential
confounders were collected by questionnaires. Total cholesterol, systolic and diasiolic blood pressures, and body mass
index were measured. Linear and logistic regression analyses were used to analyze the data. Night sweats were reporied
by 38% and flushing by 39%% of women After multivariate adjustment, women with complaints of flushing had a
0.237-mmolL (95% CI: 0.15 1w 0.39) higher cholesteral level, a 060-kg/m® (95% CI: 0.35 o 0.84) higher BML, a
1.59-mm Hg (95% CIL: 0.52 to 2.67) higher systolic blood pressure, and a 1.09-mm Hg (95% CL: 048 to 1.69) higher
diastolic bloeod pressure compared with asympéomatic women. Flushing was also associated with hypercholesterolemia
{odds ratio: 1.52; 95% CI: 1.25 to 1.84) and hyperiension (OR: 1.20; 95% CI: 107 to 1.34). Results were similar for
complaints of night sweating. The findings support the view that menopausal complaints are associated with a less
favorable cardiovascular risk profile. These findings substantiate the view that differences in the presence of menopausal
sympioms as a reason for using hormone therapy could explain discrepant findings between observational research and
trials. (Hypertension. 2008;51:1492-1498.)

Key Words: menopausal complaints ® cholesterol m blood pressure m body mass index
m cardiovascular risk profile m women

A number of observational studies demonstrated a protec- Initiative, end-of-trial coronary caleium scofes were lower in
tive association berween hormone therapy (HT) and wiiten assigned to estrogens than in those assigned to placebo.”
cardiovascular disease (CVD)'- Placebo-controlled. ran- A vounger age is likely - =
domized trials, however, could not confirm a cardioprotective of menopausal complang

B N =11 “The findings support the view that menopausal

apparent discrepancy between the observational studies and Indeed. women with
the wrials. An important difference is that, in the observational level of plasma antioxid
studies, the most common reason to initiate HT was to relieve vascular reactivity to

menopausal complaints. In contrast, in the trials, women with sindies demonstrated thy
severe complaints were either excluded or composed only a increased blood pressu
minority of the 1al randomized population. Resuls of a analysis of the combin
recent subgroup analysis of the combined Women's Health showed that the higher

complaints are associated with a less favorable
e s s Cardiovascular risk profile.”

compared with the increase in CHD risk among women inftiar- oms.® We examined whether the presence of nwmp;msal
ing HT more distant from menopause® Moreover, among complaints is associated with CVD risk profile in a large,
women 50 o 39 years old at enrollment in the Women's Health community-hased sample of perimenopausal women.
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ORIGINAL ARTICLE

asomotor symptoms {VMS) are classic symptoms of  porting VMS consistently show poorer sleep quality (2),
V the menopausal transition, experienced by upwards  more negative mood (3), and impaired quality of life (4).
of 70% of women living in the United States (1). VMShave  However, many questions remain about the basic physi-
important quality of life implications because women re-  ology of VMS and their association with health outcomes.

Endocrine Care

Vasomotor Symptoms and Insulin Resistance in the
Study of Women's Health Across the Nation

Rebecca C. Thurston, Samar R. El Khoudary, Kim Sutton-Tyrrell,
Carolyn J. Crandall, Barbara Sternfeld, Hadine Joffe, Ellen B. Gold,
Faith Selzer, and Karen A. Matthews

Department of Psychaatry (R.C.T., K AM.), University of Pittsburgh School of Meduine, Fittsburgh,
Pennsylvania 15213; Department of Epdemaology (RC.T, SRE, KS-T, FS, KAM.), University of
Pittsburgh Graduate School of Public Heaith, Pittsburgh, Pennsylvania 15213; Department of Medicne
(C.J.C.), David Geffen School of Mediane, University of California Los Angeles, Los Angeles, Californa
90095, Kaiser Permanente Division of Research (B.S.), Oakland, California 94612; Department of
Psychiatry (H.).), Massachusetts General Hospital/Harvard Medical School, Boston, Massachusetts 02114,
and Department of Public Health Sciences (£.8.G.), University of California Davis School of Medicine,
Daws, California 95616

Context: Emerging research suggests links between menopausal hot flashes and cardiovascular
disease risk. The mechanisms underlying these associations are unclear, due to the incomplete
d ding of the physiology of hot flashes.

Objective and Main O
sweats and glucose and ins:
reproductive hormones.

Design, Setting, and Particig

e “Hot flashes were associated with a higher HOMA index, an
e cstimate of insulin resistance, and to a lesser extent higher
ERepsie o|lucose. Metabolic factors may be relevant to understanding

o the |ink between hot flashes and cardiovascular disease risk.”

We ined the assoclations between hot flashes/night

I1SSN Prnt DO21-972X 55N Oning 1945.7197 Abteeviations EML Body mass indax; O, confidence intenval, VD, cardovasoular dkaace;

Protod n US A

Copyright © 2012 by The Endocring Sacoty ACT0ES the Nation, VMS, vasomonar symptoms.
doc 10.12104c. 2012-1410 Raceived Fobnaary 14, 2012 Accopted July 3, 2012

First Publiched Oniine July 31, 2012

E2, estadiol HOMA, homeostaus model Jssecament; SWAN, Study of Women's Haalth

1 Clin Endocnnal Metab, Octeber 2012, 97(10):3487-3494 Kem.endojournals.org 3487
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Vasomotor Symptoms and Insulin Resistance in the
Study of Women's Health Across the Nation

Rebecca C. Thurston, Samar R. El Khoudary, Kim Sutton-Tyrrell,
Carolyn J. Crandall, Barbara Sternfeld, Hadine Joffe, Ellen B. Gold,
Faith Seizer, and Karen A. Matthews

Department of Psychaatry (R.C.T., K.AM.), University of Pittsburgh School of Meduine, Pittsburgh,
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Pittsburgh Graduate School of Public Heaith, Pittsburgh, Pennsylvania 15213; Department of Medicine
(C.).C.), David Geffen School of Medane, University of California Los Angeles, Los Angeles, Californa
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Psychiatry (H.1.), Massachusetts General Hospital/Harvard Medical School, Boston, Massachusetts 02114;
and Department of Public Health Sciences (E.8.G.), University of California Davis School of Medicine,
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Context: Emerging research suggests links between menopausal hot flashes and cardiovascular
disease risk. The mechanisms underlying these associations are unclear, due to the incomplete

under ding of the physiology of hot flashes.

Objective and Main O M
sweats and glucose and insulin resistance over 8 yr, col

reproductive hormones.

Design, Setting, and Participants: Participants in the St}
(SWAN) (n ~ 3075), a longitudinal cohort study, were |
questionnaires (hot flashes, night sweats: none, 1-5d,
pressure, height, weight), and a fasting blood draw [
annually for 8 yr. Hot flashes/night sweats were exami
stasis model assessment (HOMA) in mixed models, adju
factors, medications, and E2/FSH.

Results: Compared to no flashes, hot flashes were a
none; hot flashes, 1-5 d: % difference (95% confidenc
=6d:5.91(3.17-8.72), P < 0.0001] in multivariable mod
persisted adjusting for E2 or FSH, and were similar fol
significant, yet modest in magnitude, for the outcome

Conclusions: Hot flashes were associated with a highe
tance, and to a lesser extent higher glucose. Metabolic|
the link between hot flashes and cardiovascular di

3487-3494, 2012)

asomotor symptoms {VMS) are classic symptoms of
v the menopausal transition, experienced by upwards
of 70% of women living in the United States ( 1). VMS have
important quality of life implications because women re-

1SSN Pt DO21-972X 55N Oning 1945.7197

Printod in USA.
Copyeight © 2012 by The Endacrine Sacaty

doc 10.12100 20121410 Raceived Fobrusary 14, 2012 Accoptad July 3, 2012
First Publiched Onine July 31, 2012

We examined

porting VMS consistently show poorer sleep quality (2),
more negative mood (3), and impaired quality of life (4).
However, many questions remain abour the basic physi-
ology of VMS and their association with health outcomes.

Abteeviations: EMI, Body mass inda; C, contidence intsrval; CVD, cardovasautar dkaase;
E2, estrasiot HOMA, homedstas medel ssessment; SWAN, Study of Women's Haalth
A0S the Nation, VMS, vasamonar symptoms

1 Clin Endocnnol Metab, October 2012, 97(10):3487-3494 e .endojournals.org 3487

“In summary, VMS were associated with insulin
resistance, as measured by the HOMA index, over a
period of approximately 8 yr. These findings may
contribute to ongoing efforts to better understand any
mechanisms linking hot flashes to cardiovascular health.”

Thurston RC, et al. J Clin Endocrinol Metab. 2012;97(10):3487-94.
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Science

Vasomotor symptoms and the homeostatic
model assessment of insulin-resistance in Korean

postmenopausal women

Dae Hui Kwon', Ju Hak Lee', Ki-lin Ryw’, Hyun-Tae Park’, Tak Kim'

"Department of Otstetrics and Gynecology, Korea University Medical Center, Korea University College of Medicine, Seoul; “Ulleung-gun County
Hospital, Ulleung, Karea

The aim of this crosssectional study was to evaluate the association between vasomotor symptoms (VMS) and insulin
resistance, which can be postulated by the homeostatic model assessment (HOMA) index. This study involved 1,547
Korean pastmenopausal women (age, 45 to 85 years) attending a routine health check-up at a single institution
in Korea from January 2010 to December 2012. A menopause rating scale gquestionnaire was used to assess the
severity of VMS. The mean age of participants was 55.22=4.8 years and 885 (57.2%) reported VMS in some degree.
The mean HOMA index was 1.79+0.96, and the HOMA index increased with an increase in severity of VMS (none,
mild, moderate and severe) in logistic regression analysis (fi=0.068, t=2.665, P=0.008). Insulin resistance needs to be
cansidered to understand the linkage between VM3 and cardiometabolic disorders.

Keywords: Homeostatic model assessment index; Hot flush; Insulin resistance; Menopause; Vasomotor symptoms

inroducion o Our results suggest that VMS in postmenopausal women

pausal wamen.
Vasomotar symptoms (VMS), such as hot flashes and sweat-
ing, are thermoregulatary responses resulting from an inability
t maintain the body temperature within a specific range 1. Materials and
They are some of the mast commonly reported symptoms in
postmenopausal women, and disturb women at work, inter-  This cross-sectional STEOy Q020 2,457 RONEall LS

are associated with increased insulin resistance.”

rupt daily activities, and disrupt sleep [2]. We has recently
raparted that the presence of WS is associated with the rik
of metabolic syndrome in Korean postmenopausal women
[3]. Thase findings are in line with the several previous studies
reparting the association between WS and worse metabolic
conditions or cardiovascular disease risk factors [4-8]. In con-
trast, only & few studies have evaluated the relationship be-
twean WMS and insudin resistance. Thurston et al. [9] reported
the association between hot flashes and insulin resistance by
weing the homeostatic model asse<sment (HOMA) index in
a US national cohart study. To date, no study has evaluated
these associations in the Korean population because of a lack
of attention to the significance of such associations.

The aim of this study was to evaluate the assaciation be-
twean WMS and insulin resitance, which can be postulated by

wWww.ogscience.org

pausal women aged 45 to 65 years who were self-referred
for a routine health checkup at the Korea University Anam
Hospital (Seoul, Korea) between lanuary 2010 and Decernber

Received: 2015.6.4. Revised: 3015.7.29. Accepted: 2015813
Corresponding author: Tak Kim
Department af Obstetrics and Gynecology, Korea University College af
Medicine, 73 m-mw—mwﬂ!ﬂ'.ma
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Copyright © 2016 Korean Soclety of Ofstetrics and Gynecalogy

Kwon DH, et al. Obstet Gynecol Sci. 2016;59(1):45-49.
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Dietary Management for the Patient with Insulin Resistance

e Decrease insulin stimulation

— Dietary modifications which decrease insulin release:
* Fiber, 10-12 servings of vegetables and low glycemic load fruits
* ‘Good’ (vs. ‘bad’) fat
e ‘Good’ (vs. ‘bad’) carbohydrates

Protein at every meal

Elimination of most inflammatory food: Wheat, dairy, soy, corn, nightshades....

 Modify Gut Microbiota
— Food first, high fiber
— Fermented foods
— Probiotics/prebiotics



Dietary Management for the Patient with Insulin Resistance

* Increase cellular responsiveness to insulin
— Agents that modify insulin responsiveness at the cellular level:

* Spices

* Herbs
 Chromium
* Vitamin D
* Magnesium

* Omega-3

i
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Invited review

Brain insulin signalling, glucose metabolism and females' reproductive [ 4
aging: A dangerous triad in Alzheimer’s disease oy

AL Duarte ~ ", M.S. Santos *, CR. Oliveira *“, PI. Moreira * "

* ONC- Center for Neuroscience and Cell Biology, University of Colomdva, 3004-517 Codmbra, Pormagal

® mstieae for Irerdisciplinary Research (IUC). Uiversity of Cofmbra, Casa Costa Alemao - Polo i, Rea D. Francisco de Lemos, 3020-789 Colmbra, Formugaf
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9 Jesciture of Biochensistry, Faculty of Medicine, Usiversity of Cotmbra, 3004-504 Cotmbra, Portugaf

* Insnirare of Physiolegy. Faculty of Medichee, University of Colmbun, 3004-504 Colmbra, Pormugal

ARTICLE INFO ABSTRACT

Avticke Mstury: imer's disease (AD) canstifstes 3 major soci due to its disabling features and
Received 13 Octaber 2017

the rise in p ially among (peri | women and tyw!duheu-srmrms).
Recelved in revised form The pwmz euupaﬂwynm of AD remains poarly
zzpm;rymm amare “systemic” view. Amylcid- Q(M)mdhrwmhmw
Accepted 29 ancary 2018 Tau peotein (P-Tau) (the main AD neuropathological features) affect and are affected by peripheral and brain

Available online 20 Febouary 2018

= EEE st “\Ve finally discussed AD as the potential type 3
o “%E:m“%%; diabetes, and the potential of restoring brain insulin
e |ovels or glucose energy metabolism via administration
— of intranasal insulin and use of ketogenic diets.”

11 Eﬂ'zmo{AﬂadP‘hum | msulin ton and glucose
12, Effects of endocrine/reproductive aging in AD brain ...l
13. Effects of insulin levels and/or function in AD brain and vicr versa
131 How does pancreatic insulin reach the brain iti
N R R S S AT O ]
132 Does brain produce its own insulin?
133,  Brain insubn resistance and AD: a vicious cycle between peripheral and brain damage

* Comresponding author. ONC - Center for Newroscience and Cell Biology, Rua Larga, Faculty of Medicine (1st Floor), University of Coimbea, 3004-517 Coimbea, Poctugal.
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Cortisol and DHEA Derive from Same Precursors
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The Big Picture: Selye’s General Adaptation Syndrome

e Stage 1: Arousal

— Both cortisol and DHEA increase with episodic stress, but recovery occurs to baseline

— This may be asymptomatic

e Stage 2: Adaptation

— Cortisol chronically elevated, but DHEA declines

— “Stressed,” anxiety attacks, mood swings, depression

e State 3: Exhaustion

— Adrenal insufficiency / low cortisol and DHEA

— Depression and fatigued

Selye H. 1956. The stress of life. New York: McGraw-Hill Book Co.
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Thyroid Function
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The Steroidogenic Pathways
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Breast Cancer Risks and HRT

* Follow-up on the French E3N cohort study

— 80,377 postmenopausal women found “when combined with an estrogen, progesterone has a
safer risk profile in the breast compared with some other progestogens.”

Fournier A. Breast Cancer Res Treat. 2008;107(1):103-11.
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Differential effects of estrogen and micronized progesterone or
medroxyprogesterone acetate on cognition in postmenopausal
women

Barbara B. Sherwin, Ph.D. and Miglena Grigorova, Ph.D.
Department of Psychology, McGill University, Montreal, Quebec, Canada

Abstract
Objective—To investigate possible differential effects of the coadministration of conjugated
equine estrogen (CEE) and a placebo (CEE + PL), CEE and medroxyprogesterone acetate (CEE +
MPA), or CEE and micronized P (CEE + MP) on aspects of cognitive fi ing in Iy
postmenopausal women.

Design—Double-blind, randomized, controlled trial.

Setting—Gynecologic screening occurred at a umiversity hospital, and psychological testing
took place in a university laboratory.

Patient(s)—Twenty-four naturally menopausal w
hormone therapy were recruited by means of news|
Intervention(s)—A battery of mood and neurop:
were randomly assigned to receive CEE + PL (n =
The tests were readministered 12 weeks later.

Main Outcome Measure(s)—Standardized tcs
spatial abilities, and visual-spatial sequencing, 2
Result(s)—Mood improved after treatment in all groups. No changes in scores occurred over
time in any cognitive test in the group that recerved CEE + PL. Only the CEE + MP group had a
significant decrease in their delayed verbal memory scores from baseline to after treatment. The
CEE + MP-treated women performed significantly better on a test of working memory than
women in the other two groups.

Conclusion(s)—Coadmimistration of CEE with MPA or MP caused differential effects on
aspects of memory in postmenopausal women. These findings need to be repl, d with a larger
sample size before their p | cli I implications can be d d

Keywords
Postmenoy d prog: droxyprog acetate; 2 2
mood

Repemnt requests: Barbara B. Sherwin, Ph D, McGill University, Department of Psychology, 1205 Dr. Penfield Ave., Montreal, OC
H3A I1B1, Canada (barhara sherwini@megill ca)
BB.S. has nothing o disclose. MG has nothing to disclose

“Co-administration of CEE with MPA or MP caused
differential effects on memory in postmenopausal women."

Sherwin BB, et al. Fertil steril. 2011;96(2):399-403.
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A. Adjusted for menopause cohort
and randomized intervention

Global Cognition Composite Score

B. Adjusted for menopause cohort,
randomized intervention, and education
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Will Memory be Lost with Menopause

“It is possible that timing of the start of hormone replacement
therapy exactly to the menopause could provide the best benefit
of memory and inflammation processing.”

Remes A, et al. Duodecim. 2015;131(16):1499-1505.
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Alzheimer disease in post-menopausal women:
Intervene in the critical window period

Nayer Jamshed, Fouzia Firdaus Ocair, Praveen Aggarwal, Meera Ekka

Depariment of Emergency Medicing, All India instiuie of Medical Sgences, "'Department of Forensic Medicine, Hamdard Inssbhute of Medical
Eci=nces and Research, Mew Delhi, India

ABSTRACT

Alzhenmer isease (AD) i a crippling neursdegenaralive disorder. ILES mofe commen in Temales afar menopase.

Estrogen probabiy has 8 prolective role in cognitive decing. Large amount of reseanch has been carmed oul 1o

gee the benefits of hormene replacement therapy with reganda bo Alzheimer a1l it neureprobective effecd ia not

establishad, Recen shefies sugpeal a redured risk of AD and improved cognilive funclioning of posl-menopausal
1

| “Use of 17 B-estradiol in young and healthy post-menopausal
e Women yields the maximum benefit when the neurons are
%’"“?""'f”: intact or neuronal stress has just started. Hence intervention
S iN the critical period is key in the prevention or delay of AD in
e post-menopausal women.”

which cold be due i
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effect. Eady miroducixon and po

—
or <5 yemrs with 17 ﬁ tﬂ.l'lb!)]TJTL'l‘I. ks ADL data from the WHIMS demonstrated a higher incadence

of dementa and greater oo |gruln.|. dechne :m:m.gh T IO
ROLE OF ESTROGEN THERAPY IN AD wier®7 Hence combimnation thempees thar inchade propessin
may actually amelsorate the benefenl effects of estrogen®
Ohservational studies have examined both HRT and Predominant estrogen in premenopausal women s estradiol
estrogen replacement therpy (ERT), in rdation o AL and it dechne s maore than estrone in post-menopausal age.
ERT was associated with modemely reduced nsk for
development of ADF An mverse relatonshap was seen for

) - - - J - ® . -
the durmtwn of ERT and sk for Aldhemmer.™ Increased nsk [—
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Jamshed N, et al. J Midlife Health. 2014;5(1):38-40.
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Estrogen Metabolism
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Endocrine Disruptors

* Environmental xenobiotics act as “endocrine disruptors” that modify intercellular
communication and function

* Chemicals commonly detected in people include DDT, Polychlorinated biphenyls
(PCB's), Bisphenol A, Polybrominated diphenyl ethers (PBDE's)

* May play role in cancer and obesity

 Changes in DNA methylation (epigenetic modification) which can ultimately
change ER activity

* A higher ratio of the 4 and 16 hydroxylated-estrogen derivatives that are
potentially more genotoxic
— Modifying members of the CYP450 enzyme family

E jC\S Latini, et al. Mini-Reviews in Medicinal Chemistry. 2010;10;846-55.
eeee Soto AM, et al. Nat Rev Endocrinol. 2010;6:363—70.
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