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Definicion de menopausia

AEEM:

Condicion que se alcanza mas de 12 meses
desde la ultima regla.
Refleja la completa o casi completa deplecion

folicular y ausencia de secrecion de estrogenos
oor el ovario.

-ste cese de |la actividad ovarica no aparece
pruscamente, sino que hay un progresivo

envejecimiento ovarico.
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+ Migranas
+ Ansiedad
+ Depresion

+ Alzheimer




N Women's Brain
Y Health Initiative

* Elcerebro de la mujer y el hombre envejecen de modos distintos.

 |La menopausia parece gue juega un papel fundamental en esta diterencia.



Mas alla del ovario

Mammary
gland e
o

Fallopian
tube N\
p

Ovary —_

o,

Uterus

Bladder
B

o \\ |

Brain

o, p

Heart

o, B

Lungs

p

Adrenals

ettt

Colon

B

Bone
a,

i &=

Drummond AE, Fuller PJ. The importance of ERbeta signalling in the ovary. J Endocrinol. 2010;205(1):15-23.
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TRENDS in Endocrinology & Metabolism

Mauvais-Jarvis F. Estrogen and androgen receptors: regulators of fuel homeostasis and emerging targets for diabetes

and obesity. 7rends Endocrinol Metab. 2011;22(1):24-33.



. Por qué el cerebro de la mujer y el hombre envejecen de modos distintos”?
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Frederiksen H, Johannsen TH, Andersen SE, et al. Sex-specific Estrogen Levels and Reference Intervals from Infancy
to Late Adulthood Determined by LC-MS/MS. J Clin Endocrinol Metab. 2020;105(3):754-768.



Potencia 1:10 (4%)* Potencia 1:80*
' Afinidad RE B/a 7:8 Afinidad RE B/a 3:1
Afinidad SHBG** 12% || Afinidad SHBG** 0,35%

rPotencia 1:1~*
Afinidad RE B/a 1:1
' Afinidad SHBG** 49%

* Variable segun estudios y segun roedor/humano/...
**Afinidad relativa (respecto a testosterona que seria el 100%)

Zhu BT, Han GZ, Shim JY, Wen Y, Jiang XR. Quantitative structure-activity relationship of various endogenous estrogen
metabolites for human estrogen receptor alpha and beta subtypes: Insights into the structural determinants favoring a
differential subtype binding. Endocrinology. 2006;147(9):4132-4150.

Escande A, Pillon A, Servant N, Cravedi JP, Larrea F, Muhn P, Nicolas JC, Cavailles V, Balaguer P (May 2006).
"Evaluation of ligand selectivity using reporter cell lines stably expressing estrogen receptor alpha or beta".
Biochemical Pharmacology. 71 (10): 1459-69.
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10.1080/09540261.2017.1397607. Epub 2017 Dec 4. PMID: 29199875.



Sintomas neurolégicos

e Sudores nocturnos
 [nsomnio

* |Lapsus de memoria

* Depresion

« Ansiedad

 Disminucion del deseo sexual




. Qué aprendemos del sistema neuroendocrino?



Cronologia STRAW

Terminologia

Menarquia

4 -3b

REPRODUCTIVA

TRANSICION

Ultima regla (0)

MENOPAUSICA
Temprana | Pico Tardia Temprana Tardia Temprana Tardia
Perimenopausia
Duracion Variable Variable 1-3 afos 2 anos (1+1) | 3-6 afos Vida
restante
CRITERIO PRINCIPAL
Ciclo menstrual | Variable o | Regular | Regular | Ligeros Duracioén Baches
regular cambios en | variable con | amenorreicos
cantidad/ | diferencias > 60 dias
periodicidad > 7 dias
en ciclos
consecutivos
CRITERIOS ADICIONALES
Endocrinoldgicos
FSH Baja Variable Elevaciones | > 25 mUl/ml Aumento Elevada
variables variable estable
AMH Baja Baja Baja Baja Baja Muy baja
Inhibina B Baja Baja Baja Baja Muy baja
RFA* Bajo Bajo Bajo Baj ajo Muy bajo
CARACTERISTICAS DESCRIPTIVAS /
Sintomas Probables | Muy probables Sintomas
sintomas sintomas crecientes
vasomotores | vasomotores de atrofia
urogenital

Harlow SD, Gass M, Hall JE, et al. Executive summary of the Stages of Reproductive Aging Workshop + 10:
addressing the unfinished agenda of staging reproductive aging. J Clin Endocrinol Metab. 2012;97(4):1159-1168.
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Manual basico de menopausia. AEEM. 2020. Adaptado de Fritz MA, Speroff L. Endocrinologia ginecoldgica clinica y
esterilidad. Lippincott Williams & Wilkins. 2011.

Randolph JF Jr, Zheng H, Sowers MR, et al. Change in follicle-stimulating hormone and estradiol across the
menopausal transition: effect of age at the final menstrual period. J Clin Endocrinol Metab. 2011;,96(3).746-754.
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Randolph JF Jr, Zheng H, Sowers MR, et al. Change in follicle-stimulating hormone and estradiol across the
menopausal transition: effect of age at the final menstrual period. J Clin Endocrinol Metab. 2011;,96(3).746-754.
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Transicion climatérica tardia. Etapa -1

Numero y calidad de
foliculos muy disminuidos. >
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Randolph JF Jr, Zheng H, Sowers MR, et al. Change in follicle-stimulating hormone and estradiol across the
menopausal transition: effect of age at the final menstrual period. J Clin Endocrinol Metab. 2011;,96(3).746-754.
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Posmenopausia. Etapa +1 y +2

Pool de +/- 1000 foliculos o
menos

FSH en rangos de menopausia
> 40 Ul/I

Caida permanente del
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Randolph JF Jr, Zheng H, Sowers MR, et al. Change in follicle-stimulating hormone and estradiol across the
menopausal transition: effect of age at the final menstrual period. J Clin Endocrinol Metab. 2011;,96(3).746-754.
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.Y si ampliamos nuestro campo de estudio?




Estradiol Somatic targets
Progesterone » (reproductive tract, breast,
bone, muscle, etc.)

Morrison JH, Brinton RD, Schmidt PJ, Gore AC. Estrogen, menopause, and the aging brain: how basic neuroscience can
inform hormone therapy in women. J Neurosci. 2006 Oct 11;26(41):10332-48.



Sintomas neurolégicos

FC CC

Sudores nocturnos
NSOMNIO
* |Lapsus de memoria — Amigdala

o Depresic’)n/'
* Ansiedad

e Disminucion del deseo sexual

Estradiol Somatic targets
Progesterone » (reproductive tract, breast,
bone, muscle, etc.)

Morrison JH, Brinton RD, Schmidt PJ, Gore AC. Estrogen, menopause, and the aging brain: how basic neuroscience can
inform hormone therapy in women. J Neurosci. 2006 Oct 11;26(41):10332-48.



Consumo de glucosa a nivel cerebral y menopausia

PRE- TO PERI-MENOPAUSE PERI- TO POST-MENOPAUSE

Baseline 3 years Baseline 3 years

POST-MENOPAUSE MALE

Baseline Baseline

Mosconi, L., Rahman, A., Diaz, |., Wu, X., Scheyer, O., Hristov, H. W., Vallabhajosula, S., Isaacson, R. S., de Leon, M. J., &
Brinton, R. D. (2018). Increased Alzheimer's risk during the menopause transition: A 3-year longitudinal brain imaging
study. PloS one, 13(12), e0207885. https://doi.org/10.1371/journal.pone.0207885



Consumo de glucosa a nivel cerebral y menopausia

PREMENOPAUSE PERIMENOPAUSE POSTMENOPAUSE

Mosconi, L., Rahman, A., Diaz, |., Wu, X., Scheyer, O., Hristov, H. W., Vallabhajosula, S., Isaacson, R. S., de Leon, M. J., &
Brinton, R. D. (2018). Increased Alzheimer's risk during the menopause transition: A 3-year longitudinal brain imaging
study. PloS one, 13(12), e0207885. https://doi.org/10.1371/journal.pone.0207885



La hipotesis estrogénica en el Alzheimer

Signaing pathways
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Rahman A, Jackson H, Hristov H, Isaacson RS, Saif N, Shetty T, Etingin O, Henchcliffe C, Brinton RD, Mosconi L. Sex and
Gender Driven Modifiers of Alzheimer's: The Role for Estrogenic Control Across Age, Race, Medical, and Lifestyle Risks.
Front Aging Neurosci. 2019 Nov 15;11:315. doi: 10.3389/fnagi.2019.00315. PMID: 31803046; PMCID: PMC6872493.
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Mosconi, L., Berti, V., Quinn, C., McHugh, P., Petrongolo, G., Varsavsky, |., Osorio, R. S., Pupi, A., Vallabhajosula, S.,
Isaacson, R. S., de Leon, M. J., & Brinton, R. D. (2017). Sex differences in Alzheimer risk: Brain imaging of endocrine vs
chronologic aging. Neurology, 89(13), 1382-1390. https://doi.org/10.1212/WNL.0000000000004425



; Por qué no damos THM a todas las mujeres”




Desconocemos dosis

Vias de administracion

Datos del estudio WHI no mostraron beneficios
Desconocemos la ventana de oportunidad
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REVIEWS

Tibolone as Hormonal Therapy and
Neuroprotective Agent

Juan Pablo Del Rio,"** Santiago Molina,* Oscar Hidalgo-Lanussa,” Luis Miguel Garcia-Segura,®’ and
George E. Barreto ©,89*

Sabemos:
« Activa los RE a nivel de centro

termorregulador del hipotalamo.
« | SHBG vy activa RA.

No sabemos exactamente cOmo actua
en el SNC.

Del Rio JP, Molina S, Hidalgo-Lanussa O, Garcia-Segura LM, Barreto GE. Tibolone as Hormonal Therapy and Neuroprotective Agent. Trends Endocrinol Metab.
2020 Oct;31(10):742-759.
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hipocampo, cerebelo,
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Verheul, H.A.M. et al. (2007) Selective tissue distribution of tibolone metabolites in mature ovariectomized
female cynomolgus monkeys after multiple doses of tibolone. Drug Metab. Dispos. 35, 1105-1111
Picture: Basile Morin.
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5-HT y DA via RE.
Sobre neuronas
GABAérgicas HT,

1 B -Endorfinas.

Genazzani, A.R. et al. (2006) Effect of tibolone administration on central and peripheral levels of
allopregnanolone and betaendorphin in female rats. Menopause 13, 57-64

Picture: Aleksey Pogrebnoj-Alexandroff
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