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Was unterscheidet Frau von Mann?

Biological sex

Sex chromosomes

Epigenetic
effects

<

Sex hormones
Behaviour of
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pdtients and doctors

Disease
Pathophysiology
Manifestation
Response to treatment

Sex and gender differences

. . in health, disease, and medicine
Mauvais-Jarvis F et al, Lancet 2020

Society

v

Gender constructs

Lifestyle
Nutritional habits
Exercise
Perceived stress

Smoking

Disease perception
Help-seeking behaviour
Use of health care
Decision making
Therapeutic response




Geschlechtshormone
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Sex hormone

Androstenedione

Reproductive
phase

Blood
production rate

2.8 mg/day

Gonadal

secretion rate

1.6 mg/day

Metabolic
clearance rate

2200 L/day

Reference range (serum levels)

S| units Non-S| units

2.8-7.3 nmol/L 80-210 ng/dL

Testosterone

6.5 mg/day

6.2 mg/day

950 L/day

200-1000 ng/dL

“6.9—34.7 nmol/L

Estrone

150 ug/day

110 pg/day

2050 L/day

37-250 pmol/L 10-70 pg/mL

Estradiol

60 pg/day

50 uyg/day

1600 L/day

|I<37—210 pmol/L 10-57 pg/mL

Estrone sulfate

Androstenedione

80 pg/day

3.2 mg/day

Insignificant

2.8 mg/day

167 L/day
2000 L/day

6002500 pmol/L | 200-900 pg/mL

3.1-12.2 nmol/L 89-350 ng/dL

Testosterone

190 ug/day

60 ug/day

500 L/day

“ 0.7-2.8 nmol/L 20-81 ng/dL

Estrone

Follicular phase

110 pg/day

80 ug/day

2200 L/day

110400 pmol/L | 30-110 pg/mL

Luteal phase

260 ug/day

150 ug/day

2200 L/day

310-660 pmol/L | 80-180 pg/mL

Postmenopause

40 pg/day

Insignificant

1610 L/day

22-230 pmol/L 6—60 pg/mL

Estradiol

Follicular phase

90 pg/day

80 ug/day

1200 L/day

<37-360 pmol/L 10-98 pg/mL

Luteal phase

250 ug/day

240 upg/day

1200 L/day

6991250 pmol/L | 190-341 pg/mL

Postmenopause

6 pg/day

Insignificant

910 L/day

<37-140 pmol/L 10-38 pg/mL

Estrone sulfate

Follicular phase

100 upg/day

Insignificant

146 L/day

700-3600 pmol/L | 250-1300 pg/mL

Luteal phase

180 ug/day

Insignificant

146 L/day

1100-7300 pmol/L | 400-2600 pg/mL

Progesterone

Follicular phase

2 mg/day

1.7 mg/day

2100 L/day

0.3-3 nmol/L 0.1-0.9 ng/mL

Luteal phase

25 mg/day

24 mg/day

2100 L/day

19—45 nmol/L 6—14 ng/mL




Geschlechtshormon-Exposition in der Entwicklung

Early life programming : Juvenile hiatus ; Adult activation

Cfmcal =5
window

Gonadal hormone levels

T '
Conception Birth Puberty

Developmental age

McCarthy MM et al, Nat Rev Neurosc 2017



Menstruationszyklus-bedingte Schwankungen

E2: 5-fache Konz.anderung
P4: 50-fache Konz.anderung
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Ostrogene Gestagene

100 | Pre-Puberty > X 20

2l
000 . Menstrual cycle

200 I Oral Contraceptive Pill x 35

Pregnancy
100 | Post Meno;mA

2>
[ =
2 | Pre-Puberty X 35
Menstrual cycle
6 I Oral Contraceptive Pill X 7
Pregnancy

4 l Post Menopause

Elliott-Sale KJ et al, Sports Medicine 2021 | .



Hormonelle Kontrazeption

Ovulation
0 15 30 60 90
'
"
'
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Follicular ! Luteal endogenous
Phase - Phase
exogenous
endogenous
exogenous
endogenous

« Unterschiedliche Kinetik

« Unterschiedliche Gesamtexposition

« Tiefere Androgenexposition

Lewis CA et al, Curr Psych Reports 2019; Lovett JL et al, Evolution, Medicine, and Publ Health 2017; Zimmermann Y
et al, Contraception 20015

Time (Days)
- Estradiol
= Progesterone

Natural menstrual
cycles

Combined hormonal
contraception

(oral, patches,
vaginal ring)

Progestin-only
hormonal contraception
(oral, injections, implant;
hormone concentration
differs for IUD*)

Total E2 and EE exposures
over 28 days
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Strategien fur die Kontrazeption beim Mann

Yan W, Amory JK, Andrology 2024

Hypothalamus
Pituitary

Suppression of HPT
Axis (Hormones)

Epididymis

Vas deferens; i
\
Inhibition of Sperm Production \ f
(Synthetic steroids, retinoid (
acid inhibitor, thermal, | )
triptonide, etc.) A |

Strategies for Developing
Male Contraceptives

Fallopian tube
N

Uterus

-
.+ Cervix
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Inhibition of Sperm Function

, (CatSper blockers, SLO3
\ ' blockers, sAC inhibitors,
\ [ EPPIN, triptonide, etc.)
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Biologische Funktion?

Mannlicher Hypogonadismus

v

Sa-Reductase

(5-8%)
v

Dihydrotestosterone
(0-3 mg per day)

v

» External genitalia

« Sebum production

« Prostate development
and growth

« Skin

« Hair follicles

Testo ne Inactive
3-108hg R day metabolites
A
Aromatase
(0-3-0-5%)
Oestradiol
(0-02 mg per day)

Basaria S, Lancet 2024

v

» Epiphyseal fusion

+ Accrual of bone mass

+ Some sexual behaviour
» Verbal memory

» Plasma lipids

Panel 1: Clinical manifestations of male hypogonadism

Prepubertal onset

+ Testes volume <5 cm’

» Micropenis

+ Cryptorchidism

« Anosmia (Kallmann’s syndrome)
+ Hypopigmented scrotum

+ Lack of scrotal rugae

» Gynaecomastia

+ Eunuchoidal proportions

+ Decreased body hair

+ High-pitched voice

« Low hairline

+ Decreased libido

+ Decreased bone mass

+ Decreased muscle mass

+ Visual-field defects (pituitary lesion)
+ Small prostate

Postpubertal onset*

Decreased libido
Decreased spontaneous erections
Decrease in testicular volume
Gynaecomastia

Hot flashes

Decreased bone mass

Height loss or minimum-trauma fracture
Decreased pubic and axillary hair
Decreased frequency of shaving
Galactorrhoea (prolactinoma; rare)
Visual-field defects (pituitary lesion)
Decreased muscle mass

Decreased energy and motivation

10



Serum testosterone (nmol/L)
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gluteus medius:
ventral gluteal sito

Gluteus maximus

T undecanoate (1st injection)

—#— T undecanoate (13th injection)
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L. Von Eckardstein S et al. J Androl 2002; 23(3):419-425.
2. Behre HM et al. Eur J Endocrinol 1999;140:414-419.

Basaria S, Lancet 2024

General health

Testosterone concentration

Digital rectal examination

PSA concentration

Lower-urinary-tract symptoms

Haemataocrit

Sleep apnoea
Bone density

Assess for efficacy and adverse effects at 3 and & months after the start of
treatment and annually thereafter if stable; check for formulation-specific
adverse effects

Adjust dose to maintain testosterone concentrations in serum in the
mid-normal range (according to local laboratory reference)

Mo data available about benefits in healthy menyounger than 40 years
Perform at baseline in men aged 40-49years who are African American,
hawve first-degree relatives of menwith prostate cancer, orwho have
baseline PSA concentrations =0-6 pg/L

Perform at baseline in all men older than 50 years

Repeat 3-6 months after the start of therapy and annually thereafter;
discontinue therapy if nodules or induration are detected

Check at baseline in all men older than 40 years

Check at 3-& months after the start of therapy and annually thereafter;
discontinue therapy and assess further if PSA concentration increases by
=14 pg/L ina 1-year period or PSA velocity is =0-4 pg/L peryear (applicable
if > 2 years of data are available, with the 6-month value taken as reference)
Discontinue therapy and assess if the patient complains of severe
symptoms or if the international prostate symptom score is =19

Check at baseline to exclude sleep apnoea, hypoxaemia, and
haematological disorders

Check at 3-6 months after the start of therapy and annually thereafter;
discontinue therapy if haematocrit »54%; if the value reverts to normal,
treatment can be restarted at a lower dose

Assess symptoms of sleep apnoea (snoring, daytime somnolence, etc)

Measure baseline bone-mineral density if indicated {minimum-trauma
fracture, osteoporosis, height loss, etc) and repeat every 1-2 years

11



Androgen-Exzess

Adverse effects and complications of androgenic steroids

Cardiovascular

= Coronary heart disease

= Cardiomyopathy

= Erythrocytosis

= Hemostasis/coagulation abnormalities
= Dyslipidemia

= Hypertension

Infection

= HIV, hepatitis B and C, MRSA
* Unsafe needle practices

* Contaminated products Males (reproductive)
AJTECE T2 T = Hypogonadism (following withdrawal)
= Tendon rupture = Gynecomastia
= Acne

Neuropsychiatric . .
= Premature epiphyseal closure (when taken before completion of puberty)

= Major mood disorders = Prostate (potential increased risk for cancer)
= Aggression, violence
= Dependence Females (reproductive)

= Acne

= Virilization (hirsutism, deepening of voice, clitoromegaly)
= Irreqular menses

Hepatic (only with oral 17-alpha-alkylated androgens)

= Cholestasis
= Peliosis hepatis
= Hepatic neoplasms

12



Menopause: steiler Ostradiol-Abfall

A
Childhood Reproductive Postmenopause
and Puberty
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10
Chart of Sex hormone production in humans. Image Credit: Designua / Shutterstock
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Klimakterisches Syndrom
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TURNING
POINT

Menopause — ein metabolischer “Wendepunkt”

1 Destrogens
==
L A Conjugated equine oestrogens alone WHO Council for International Organisations of
A 307 Medical Sciences Classification of Frequency of
i Drug Reactions
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Nappi et al, Lancet DE 2022



Geschlechtshormone und das Gehirn

Core Body
Temperature
Sweating Threshold
Tharmoneutral
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EXCITABILITY & METABOLISM, VIABILITY,
PLASTICITY ANTIOXIDANT & NEUROPROTECTION
ANTIAPOPTOTIC EFFECTS & NEUROGENESIS
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Nguyen HB et al, Neuropsychopharmacol 2019; Vigli P et al, Front Endocrinol 2022

Male

In utero

* Testosterone and its
aromatization to estrogen
cause masculinization of
the fetal brain

Adolescence

* More between-network
connectivity

* Larger grey matter volume
* Lower grey matter density

Adulthood

* More total brain volume

* More grey matter volume

* More white matter volume

* More cerebrospinal fluid volume

* Higher proportion of white matter

e Larger volume of the central
subdivision of the bed nucleus
stria terminalis

* Better visuospatial and
mathematical ability

* Weaker right-hand preference

@ N

wnon
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Female

In utero

* Absence of androgen production
and estrogen-binding activity of
alpha-fetoprotein cause
feminization of the fetal brain

Adolescence

* More within-network
connectivity

* Less grey matter volume
* Higher grey matter density

Adulthood

* Less total brain volume
* Less grey matter volume
* Less white matter volume
* Less cerebrospinal fluid volume
* Higher proportion of grey matter
* Thicker cortex
* Higher global cerebral
blood flow

*» Better perceptual speed and
fine manual dexterity

* Stronger right-hand preference
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Andropause ?
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Wu et al., JCEM 2008; Mahmoud AM et al, J Clin Endocrinol Metab 2003; Hellstrom WJ et al, J Androl 2006; Nieschlag et al., JCEM 1982
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Knochen und Muskel

Insulin
\ Genetic 0
Endocrine H‘?F’aﬁc variability Obesity
lipids l l
/ Inflammation 5

Corticosteroids, GH, IGF-1,
Anticonvulsants i

Tyroid , Insulin

Sarcopenia
Age-related \

Sex hormones

Hyperthyroid —

Neuro-degenerative diseases

Motor neuron loss Aging

Inadequate nutrition/
Estrogen

Apotosis, Mitochondrial dysfunction, etc.
Malabsorption
TArom
Disuse Cachexia G
Immobility, Physical inactivity,
Plaster cast
Healthy bone Osteoporosis
. Female Male .
¢ Testosterone ¢ Testosterone
: , * Estrogen ¢ Estrogen
P ok T bk AN & * Progesterone ® Progesterone
B A
[ ok s S AP
.‘,'.,\ 5 ’v;’ug\ Sexual steroid Testes
LV Y

o2 1?,,%, Wy

¥ MY S —

Tekdar o
1 A f‘\q_,' y Glucocorticoid
a3 T2DM Osteoporotic
Aain bone structure
ong (spongy bone)

Normal bone ﬁ&“;‘;'« !
\ J -)
structure \ ?&'b?}
18

(compact bone) V3"

Kidney Int 2018; Zhang YY et al, Bone Research 2024



Geschlechtshormone in der medizinischen Behandlung

« Hormonelle Kontrazeption
 Hormonersatztherapie (organischer Hypogonadismus)

* Menopausale Hormontherapie (MHT)

* Pubertatsinduktion

« Antihormonelle Therapie bei Brustkrebs

« Antihormonelle Therapie bei Prostatakrebs
* Osteoporosebehandlung
 Libido-unterdriickende Behandlung

* Appetitstimulation

« Kinderwunschbehandlung

« Geschlechtsangleichende Hormontherapie

19



Geschlechtshormone...

HORMONES

pragen viele Geschlechtsunterschiede

Beteiligt an Geschlechtsdifferenzierung, Reproduktion, viele
weitere zentrale Korperfunktionen

NICHT Geschlechts-spezifisch 6. C AS

Frauen: durchleben starke Hormonschwankungen Sex- and Gender-
Menopause: wichtiger biopsychosozialer Wendepunkt Specific Medicine
Andropause?

Besseres Verstandnis als wichtige Voraussetzung fur
Geschlechts- und Gender-spezifische Medizin

20
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