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Steroidogenesis

1. Adrenal cortex

StAR-mediated uptake

1. LDL (mostly)
2. HDL

of cholesterol

Cholesterol

—

StAR expression is
stimulated by LH binding
its receptor in Leydig
cells (testis) and theca
cells (ovaries)

Eric Wong Occurs in:
Sex hormone version
Sources: Williams Textbook of Endocrinology, 12E
Goldman's Cecil Medicine, 24E
DHEA-S -— SULT2A1 — DHEA

2. Leydig cells of testis
3. Theca cells of ovary

3. de novo synthesis via acetyl CoA

(normal adrenal synthesis w/o LDL receptor,
e.g. in familial hypercholesterolemia)

Stimulates androgen secretion; serum levels reflect DHEA
levels if SULT2AL is active; occurs in Zona reticularis

-— 17,20 lyase —

170H-Pregnenoclone

Stimulated by LH

P450scc *———
in theca cells

v

-— 17,20 lyase —

Pregnenolone

T
3B-HSD Major pathway
* (mostly in zona fasiculata)

3B-HSD

theca cells

Slimulatez bylHin 33#30

Stimulated by
FSHin Estrone

<—— aromatase —

Androstenedione

Minor pathway
-— 17,20 lyase —

170H-Progesterone

-— 17,20 lyase —

Also secreted by

Progesterone
corpus luteumn

granulosa cells\ T
17B-HSD

Estradiol

blood vessels

Early steps in steroidogenesis is common to the adrenal cortex, Leydig cells of the

Peripheral conversion
in brain, breast, skin,

. T
Occurs in granulosa 17B-HSD
cells of ovary and in B-
peripheral tissue
<@—— aromatase — Testosterone
T
5o-reductase
Stimulated by

FSHin
granulosa cells

Dihydrotestosterone

In peripheral tissue: skin,
prostate, epididymis

T
21-Hydroxylase

11-Deoxycortisol

I
11B-Hydroxylase

Cortisol

* Aldosterone synthase
11B-Hydroxylase

Cortisone

testes, and theca cells of the ovaries (gray). Subsequent steps are organ specific.
The unshaded steps happen in the adrenal cortex. The yellow steps convert
androgens from the theca cells into estrogens in the granulosa cells of the ovary; the
reactions are carried out by aromatase. This is called the two-cell hypothesis for
ovarian steroidogenesis. Aromatase and 17B-HSD are also found in peripheral
tissues. Finally, the blue step happens in peripheral tissues such as skin, prostate,
and epididymis, where testosterone is converted into the more potent DHT.

Enzyme and gene names

P450scc = Cholesterol side-chain cleavage enzyme = CYP11A1

3B-HSD = HSD3B2

17,20 lyase = 17ux-Hydroxylase = CYP17A1

21-Hydroxylase = CYP21A2
11B-Hydroxylase = CYP11B1

Aldosterone synthase = CYP11B2

17B-HSD = HSB17B

DHEA sulfotransferase = SULT2A1

Aromatase = P450aro

DHEA: dehydroepiandrosterone

StAR: stercidogenic acute regulatory protein

IIS exII
Androgen

Zona reticularis

"Sugar"
Glucocorticoid
Zaona fasciculata
Regulation: HPA-axis

T
21-Hydroxylase

1 1-Deoxycorticosterone

T
Aldosterone synthase + 11B-Hydroxylase

Corticosterone

1
Aldosterone synthase

180H-Corticosterone

T
Aldosterone synthase

Aldosterone

"Salt"
Mineralocorticoid
Zona glomerulosa
Regulation: RAAS
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Hormonal regulation at various parts of the menstrual cycle

Eric Wong
Adapted from: Silverthorn Human Physiology 4E, figure 26-14
Early to mid-follicular phase Late follicular phase and ovulation Early to mid-luteal phase Late luteal phase
=
2
GnRH GnRH S GnRH I GnRH §
T L > : : 2
I I 1
! Positive feedback of : |
| estrogen causes LH surge [ S : :' """ -]
| I A I
! ! — I Tonic -
F----1 FSH LH |F=» ———y| TFSH T11T LH I 1 FSH | LH : T FSH | secretions | T LH &
! : ! ' | resume <
| ; | : i
I I . .
I | ! LH surge is required ! LH maintains corpus luteum, but 4 LH I Maintained by hCG in
: : | for ovulation ) causes rapid atrophy of corpus luteum : pregnancy
| | I 1
I
: ' : : : New follicles Corpus o
I Granulosa Theca I I Granulosa Theca | | begin to luteum S
: cells cells : | cells cells ! ! de%elo dies =
! V\ : : \ \ ' é
I I | .
I * : / * : Secretes I Stops hormone production
| [ Androgens ] ! [ Androgens ] X * | Release v
I ! tinhibition
I _[ ! I T Estrogen R | Estrogen
- T Estrogens ]— -------- ! g I
High estrogen : ---4 T Progesterone : 1 Progesterone
output I—P Ovulation = % Inhibin Progesterone withdrawal L Inhibin

causes menstrual bleed

Il
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Premenopausal HPG axis

Anna Dul and Eric Wong

Follicular
phse

L

Hypothalamus

Luteal
phase

|

Pathophysiology of menopausal transition

Eric Wong

Early menopause transition

Source: Principles of Gender-Specific Medicine, 2E

Menopause is caused by depletion of primordial follicles in the

Follicle depletion |  oyaries. Females have maximum number of cocytes at 20 weeks

*

accelerated

/ A

\J

gestation. The follicular pool decreases gradually throughout life
until about age 52, when the pool runs out.

Postmenopause

1 recruited follicles P | ovulation

7

| granulosa cells

| \ v

Y Y
1 corpus Lengthening of
luteum cycles

1 inhibin B

1 estradiol

1 anti-Mullerian

hormone 1 progesterone

'

1 negative feedback on
pituitary and hypothalamus

T FSH

'

Earlier follicle recruitment

1 SHBG T LH

Overall { in androgen, but
maintain relatively high
concentrations, esp free

testosterone

'

Shorter follicular phase of
menstrual cycle

[
Best indicator of
follicular reserve

Lighter bleeds

Early in the menopause transition, menstrual cycles become relatively
shorter and more irregular, leading to accelerated follicular loss in the 10
years prior to menopause. Eventually, the follicular pool depletes
significantly, leading to anovulatory cycles with only occasional ovulation.
Perimenopausal women have oligomenorrhea (> 35 days between cycles)
and hypomenorrhea (lighter bleeds).

Pre- and post-menopause hormone concentrations

'

Shorter cycles

GnRH
Anterior pituitary
FSH LH
Ovaries
Estradiol Inhibin B
Progesterone Activin

Source: Lentz: Comprehensive Gynecology, 6E

Relative less
decrease due to
faster hepatic
clearance and Androgen
inhibin concentration
preferentially much higher
inhibiting FSH than estrogen
A

FSH

LH

- Premenopause

Postmenopause
Mainly by I:I pau

peripheral
aromatization
from adrenal
and ovarian
androstenedione

Estradiol

Estrane Androstenedione  Testosterone
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Pathophysiology of menopause organ changes

Eric Wong

Sources: Lentz: Comprehensive Gynecology, 6E

Williams Textbook of Endocrinology, 12E

4 Estradiol

[

r relative § in E2

CNS/
Vasomotor Urogenital mucosa Cardiovascular Bones
instability
T norepinephrine T serotonin 1 collagen l blood' flow in T 0ot chilastan ¥ peaccin ¢ °Ste°°l?5t : (t)iPGb
simihesia vaginal t LDL 1 endothelin apoptosis et
[ epithelium (e.g. via osteoblast
1 HDL 1 NO synthase TGF-B) *
: Weakening of 1 glycogen ligand
Narrow thermoregulatory setpoint vaginal walls production * v
in hypothalamus Vasoconstriction
* T osteoclast
Endothelial maturation
l 4 energy source dysfunction and survival
for lactobacillus Y
1 stress ) [ |
Hot flashes Incontinence + 1 secretions * *
1 inal oH risk o . .
Estrogen | Sjeep disturbance prolapse vapnaip atrophy itarolelarndls Bone resorption > formation
i i [ |
¢ .
Depression j i SERM .
D T dryness T nsl:_ :ft‘; Z{ic;a!dlal Estr || Osteonarasss
Daytime fatigue : 1 irritation Bisphosphonates
Estrogen — T

Vasomotor symptoms occur due to narrowing of the
hypothalamic thermoregulatory *neutral zones.” A
perimenopausal woman easily crosses the upper and lower
setpoints, leading to vasodilation/sweats (hot flashes) when
body is slightly warm and chills/shivers when slightly cool.
The symptoms are worst at night, leading to frequent wakings
and poor sleep quality, This effect is due to changes in
estrogen level rather than absolute deficiency. Unlike other
menopause changes, this will improve over time.

t infections

Dyspareunia

* only if before plague formation (ie. during ~ *

* once atherosclerotic plaques are formed, e
plaques and lead to thrombus formation

» Trabecular bone loss > cortical bone in early stages

Yertebrae: most easily fractured due to high trabecular

bone turnaver

4 collagen synthesis contributes to osteoporosis as well
Weight-bearing exercises, vitamin D, and calcium are
important lifestyle factors in reducing osteoporosis

https://www.grepmed.com

= =
m e
O =



Pathophysiology of pregnancy



Fetoplacental unit

Fetoplacental unit:

- consists of placenta, fetal adrenal gland and fetal liver. In this unit, the fetal adrenal gland is
the primary source of dehydroepiandrosterone. It is further metabolized by the fetal liver and
placenta to a wide range of estrogens.

There are several diseases that can affect the fetal and maternal adrenal glands during pregnancy.
Most often, it is steroid 21-hydroxylase deficiency, which leads to abnormalities in sexual
development and may even endanger the life of the newborn.

Pregnancy is marked by accretions in several endocrine systems, particularly the renin-
angiotensin-aldosterone system and the hypothalamus-pituitary-adrenal system.

Maternal abnormalities are associated with a significant risk of maternal morbidity and mortality.
Fortunately, they are rare.
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Corona | OOCYTEAT | iy botar FERTILIZATION AND | Second [PRONUCLEUS FORMATION

body OOCYTE ACTIVATION polar BEGINS

AN Ta
e )
[ ,

Q f. { ¢ L":.’—/’I’ )

22 Fertilizing
& spermatozoon
Zona =
pellucida The sperm is absorbed into
Ovulation releases a secondary Acrosomal enzymes from multiple sperm the cytoplasm, and the
oocyte and the first polar body; create gaps in the corona radiata. female pronucleus develops.
both are surrounded by the corona | | A single sperm then makes contact
radiata.The oocyte is suspended with the oocyte membrane, and membrane
in metaphase of meiosis Il. fusion occurs, triggering oocyte
activation and completion of meiosis.
CYTOKINESIS

BEGINS METAPHASE OF FIRST SPINDLE FORMATION AND
P CLEAVAGE DIVISION CLEAVAGE PREPARATION

Female
pronucleus

Male
— pronucleus
The ﬁg'cleavagﬁldigigirc‘m neaa;ts :
compietion roughly SU NOWrs arter Amphimixis occurs, and The male pronucleus develops, and
fertilization. Further events are cleavage begins. spindle fibperrs appear in Preparation
diagrammed in Figure 29.2. for the first cleavage division.

(b)

https://embryology.med.unsw.edu.au/embryology/index.php/
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morula

Fim Eié;age Hatching
division
Inner cell Blastocoele
DAY 0:
Fertilization

Days 7-10:
Implantation in
uterine wall. See

Fig. 29-3

https://embryology.med.unsw.edu.au/embryology/index.php/



Implantation

5-12 days after conception
Trophoblast grows and spreads

Maternal blood freely circulating in lacunes

Gastrulation

Embryonic target consists of:
Endoderm
Mesoderm
Ektoderm

https://embryology.med.unsw.edu.au/embryology/index.php/
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Internal cellular mass and gastrulation

ENDOMETRIUM, Agmionc :

m?go > -Blésto‘doe,l'e-‘ R A

The inner cell mass begins as two layers: a superficial layer,
facing the amniotic cavity, and a deep layer, exposed to the
blastocoele. Migration of cells around the amniotic cavity is
the first step in the formation of the amnion. Migration of cells
around the edges of the blastocoele is the first step in yolk
sac formation.

https://embryology.med.unsw.edu.au/embryology/index.php/

Ectoderm R

\

Primitive |/

streak (
3
\

:‘:“’}\ 3:

Mesoderm Endoderm
DAY 12

Migration of superficial cells into the interior creates a
third layer. From the time this process (gastrulation)
begins, the superficial layer is called ectoderm, the deep
layer endoderm, and the migrating cells mesoderm.



Extraembryonic membranes

T Avien BSOS Annitic cavy

SAnas ; U%o>~ . | - (containing
_— | syncytial trophoblast | BT/ 28T amniotic fluid)
: Head fold | g c o -5) LS
o J - NS I —— Allantois
.| Cellular Shaminy A0 ' %
Y trophoblast Chorion —_| 0 Pfia
.‘ \Mesoderm : k - ; ~ (‘}‘:’.‘

My e ‘ ’ o a.
N 1.0 o SN Py
MUt et ai / A0 02/2\& 177~ —1——— Chorionic

ol N Yok A LS RO LA il of placenta

@5 | Blastocoele Qg e S
NN SRR WEEK 3 [R50 o s
(a) Migration of mesoderm around the inner surface of the (b) The embryonic disc bulges into the amniotic cavity at the
trophoblast creates the chorion. Mesodermal migration head fold. The allantois, an endodermal extension surrounded
around the outside of the amniotic cavity, between the by mesoderm, extends toward the trophoblast.
ectodermal cells and the trophoblast, forms the amnion.
Mesodermal migration around the endodermal pouch
creates the yolk sac.

https://embryology.med.unsw.edu.au/embryology/index.php/



Placental development

Umbilical
stalk

Placenta

Embryonic Decidua |
gut parietalis
Chorionic
villi of
placenta

Embryonic
head fold

WEEK 4| R, DAL IR0

(c) The embryo now has a head fold and a tall fold.
Constriction of the connection between the embryo
and the surrounding trophoblast narrows the yolk
stalk and body stalk.

(d) The developing embryo and extraembryonic
membranes bulge into the uterine cavity. The
trophoblast pushing out into the uterine lumen
remains covered by endometrium but no longer
participates in nutrient absorption and embryo
support. The embryo moves away from the
placenta, and the body stalk and yolk stalk fuse
to form an umbilical stalk.

https://embryology.med.unsw.edu.au/embryology/index.php/

:::::

Decidua
capsularis

Placenta

Umbilical
cord

WEEK 10| |

(e) The amnion has expanded greatly, filling
the uterine cavity. The fetus is connected to
the placenta by an elongated umbilical cord
that contains a portion of the allantois, blood
vessels, and the remnants of the yolk stalk.



Embryo anatomy

Yolk sac

Where blood cells are produced

Amnion

Encompasses the fluid around embryo

Allantois
Bladder

Chorion

https://embryology.med.unsw.edu.au/embryology/index.php/

Decidua Amnion
parietalis

Placenta
Yolk sac

Umbilical
cord (cut)

Decidua basalis
Umbilical vein
R~ Umbilical arteries

Chorionic

Area filled
with
maternal
blood

Maternal
Syncytial blood vessels
(a) trophoblast



Characteristic features of feto-placental circulation

- Parallel arrangement of two arterial systems and corresponding
chambers
« Mixed venous return and preferential blood flow.
* High resistance and low real circulation in lung circuit
* Low resistance and high-flow circulation in placenta.
« Shunt presence (3 shunts
- Ductus venosus
- Foramen ovale
- Ductus arteriosus




Arch of aorta
Superior vena cava

DUCTUS ARTERIOSUS
becomes
Ligamentum arteriosum

Lung
Pulmonary artery
Pulmonary veins

FORAMEN
OVALE becomes
Fossa ovalis

Liver
DUCTUS VENOSUS

Hepatic portal vein

UMBILICAL VEIN
becomes
Ligamentum teres

Umbilicus
Inferior vena cava
Abdominal aorta
Commeon iliac artery

UMBILICAL ARTERIES
become
Medial umbilical ligaments

Urinary bladder

Urethra
UMBILICAL CORD

{b) Circulation at birth

- Oxygenated blood

(a) Fetal circulation Mixed oxygenated and
deoxygenated blood

https://embryology.med.unsw.edu.au/embryology/index.php/ B cicccasiai tisad

Placenta
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Arch of aorta
Superior vena cava

DUCTUS ARTERIOSUS
becomes
Ligamentum arteriosum

Lung
Pulmonary artery
Pulmonary veins

Liver

DUCTUS VENOSUS
becomes
Ligamentum venosum

Hepatic portal vein

UMBILICAL VEIN
becomes
Ligamentum teres

Umbilicus
Inferior vena cava
Abdominal aorta
Commeon iliac artery

UMBILICAL ARTERIES
become
Medial umbilical ligaments

Urinary bladder

Urethra
UMBILICAL CORD

{b) Circulation at birth

- Oxygenated blood

(a) Fetal circulation Mixed oxygenated and
deoxygenated blood

Placenta

https://embryology.med.unsw.edu.au/embryology/index.php/ - s



Fetal blood flow |

~—Arch of aorta
Superior vena cava 4 ;
Ductus arteriosus

When oxygenated blood from the mother

Foramen ovale

enters the right side of the heart it flows Pulmonary trunk Left atrurn

into the upper chamber (the right atrium). i

Most of the blood flows across to the left bl

atrium through a shunt called the Dkl ¥ias

fOI’amen Ovale. Liver Abdominal aorta
Umbilical vein 3=

From the left atrium, blood moves down Portal ven - N Kiney

Into the lower chamber of the heart (the
left ventricle). It's then pumped into the

iy s ] Intestine
first part of the large artery coming from M.
the heart (the ascending aorta). gl

" Internal iliac artery

From the aorta, the oxygen-rich blood is

. - Bladder
sent to the brain and to the heart muscle
itself. Blood is also sent to the lower Figure 26-27 Fetal circulation.
bOdy . ns & Wilkins Instroctor's Resource CT-ROM o Accompany Porth's Pathy -,nhu.-'nlrvg\- Concepts of Altered W

https://embryology.med.unsw.edu.au/embryology/index.php/



Fetal blood flow Il

Blood returning to the heart from the fetal body
contains carbon dioxide and waste products as
it enters the right atrium. It flows down into the
right ventricle, where it normally would be sent
to the lungs to be oxygenated. Instead, it
bypasses the lungs and flows through the
ductus arteriosus into the descending aorta,
which connects to the umbilical arteries. From
there, blood flows back into the placenta. There
the carbon dioxide and waste products are
released into the mother's circulatory system.
Oxygen and nutrients from the mother's blood
are transferred across the placenta. Then the
cycle starts again.

https://embryology.med.unsw.edu.au/embryology/index.php/

_~Arch of aorta

Superior vena cava 2 _
g 1 Ductus arteriosus

Foramen ovale
Pulmonary trunk
Right atrium

Inferior vena cava
Ductus venosus

A hf"\ 1 | = | .
Liver P Sy Abdominal aorta

Umbilical vein
Portal vein

e/
Umbilical cord Intestine
Umbilical arteries———
External
iliac artery

Internal iliac artery

Figure 26-27 Fetal circulation.

ns & Wilkins. Instructor’s Resource CT-ROM to Accompany Porth's Pathophysiology: Concepls of Altered H



Fetal blood flow Il

At birth, major changes take
place. The umbilical cord is
clamped and the baby no
longer receives oxygen and
nutrients from the mother. With
the first breaths of air, the
lungs start to expand, and the
ductus arteriosus and the
foramen ovale both close. The
baby's circulation and blood
flow through the heart now
function like an adult's.

https://embryology.med.unsw.edu.au/embryology/index.php/

~—Arch of aorta

Superior vena cava i
Ductus arteriosus

Foramen ovale
Pulmonary trunk
Right atrium

Inferior vena cava

Ductus venosus

Portal vein

Liver Abdominal aorta
.y - vl‘.\‘\‘\
Umbilical vein /\7
k7 Kidney

Intestine

External
iliac artery

Z Internal iliac artery

———Bladder

Figure 26-27 Fetal circulation.

ns & Wilkins Instructor’s Resource CT-ROM to Accompany Porth's Pathophvsiology: Concepis of Altered H
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Changes After Birth: Closing of Shunts
Shunt Functional Anatomical Remnant
closure closure
Ductus 10 — 96 hrs after |2 — 3 wks after | Ligamentum
arteriosus | birth birth arteriosum
Formamen | Within several One year after | Fossa ovalis
ovale mins after birth birth
Ductus Within several 3 — 7 days Ligamentum
venosus mins after birth after birth venosum

Umbilical arteries — Umbilical ligaments

Umbilical vein — Ligamentum teres




Pathophysiology of preterm birth

26



Pathophysiology of premature birth |l

PRENATAL POSTNATAL
Sleep development altered by: Delayed sleep state Sleep development affected by:
« Preterm birth maturation - Gestational age at birth, IUGR,
« Infection/inflammation S —» | chronic inflammation
« Hypoxia-ischaemia Reduced glia and neuron « Brain injury —-impaired brain
« Intrauterine growth restriction production/maturation maturation
(IUGR) « Environmental/socioeconomic
Impaired neural network factors, parental input - sleep
connectivity training
« Sleep position
Impaired « Sleep disordered breathing -
neurotransmitter obstructive sleep apnea, snoring
function

¢

Placental hormones lost at birth - « Reduced sleep quantity and
important for neurosteroid quality
production, supporting: « Delayed sleep onset
« Neural development « Increased night waking
« GABA neurotransmitter regulation « Early chronotype?
and transition from excitatory to
inhibitory ¢
» Neuroprotection

« Impaired learning, memory and
cognition
The Journal of « Behavioural and emotional

Physiology difficulties

Waking up too early —the consequences of preterm birth on sleep development
Laura Bennet David W. Walker Rosemary S. C. Horne First published: 24 April 2018 27
https://doi.org/10.1113/JP274950



https://physoc.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Bennet%2C+Laura
https://physoc.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Walker%2C+David+W
https://physoc.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Horne%2C+Rosemary+S+C
https://doi.org/10.1113/JP274950

Pathophysiology of premature birth Il

( Matemal stress ] Fetal stress
(utempbcenta' hsumdm‘:Y) Autoimmune and PPROM
Allergy
SUEREE T lnlfllqaf;c:;g:én
Activation of maternal HPA axis Activation of fetal HPA axis
¢Acm \ '
Z Decidual = : il Environmental
@/ c on's o' ‘ Ad mn a‘ Haemorrhage Factors
ial
- J Ghoiraian
cox-2 in amnion / pecidua i |
LPGDH in lefbﬂ mmu DHEAS ':J::::::::i::lon Mer:nbr.ane | Behavioural and
Membranes * Slendir activation ‘ Sm?mmmm
P’hmh MM I I + actors
Cervial ripening
CRH Estrogen :

@/ Labour and Delivery |
‘ + |

. @ T Myometrial OTR, PGs, MLCK,
Prostaglandms ’ calmodulin, gap junctions

Cenncal

Rupture of

membranes Low Birth Weight and Adverse Perinatal Outcomes

*November 2019 DOI: 10.5772/intechopen.89049
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Pathophysiology of pre-eclampsia

Proposed pathways
» 4 Nitric oxide » Oxidative stress
Stage | » JHeme oxygenase + Genetic/environmental
* AT1-AA immunologic factors
*JCOMT
. J/
\4
‘ Y
Stage Il H » 1sFlt-1/sVEGFR1/sEng T
Placental Abnormal » §Circulating VEGF/ PIGF1 Inappropriate
ischemia placentation » Misfolded placental proteins spiral artery
» Unknown maternal factors remodeling
v v v : v
*HTN * Capillary leak » Headache «TLFTs * Activated coagulation
* Proteinuria * Pulmonary » Seizure * Hepatic system
« AKI edema * PRES infarction » Thrombocytopenia

Elizabeth Phipps, Devika Prasanna,
Wunnie Brima and Belinda Jim
CJASN June 2016, 11 (6) 1102-1113; DOI:
https://doi.org/10.2215/CIN.12081115
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Pathophysiology of pre-eclamps

Stage 2 Ak
Clinical manifestation
of preeclampsia

~Placenta

. Stage 1
\ Impaired placentation

|
[
1
NK Cells and pseudovasculogenesis :
: : ~Decidua
I
‘ T | / S Sus—1Trophoblast
e i psFitl — . Sadiiia
Xidative — <. i
Stress 1 r ] myometrium
: T boundary
I
I \
1 —Placenta
1 Syndrome
I
' -
1 ‘K —Spiral artery
I
I
1 Proteinuria
I
pseud o and pl 1 Hypertension ’
— Arcuate artery
Non pregnant Pre-eclampsia Normal pregnancy
Aspirin in the prevention of preeclampsia: the conundrum of how, who and when. Lina Bergman, Cerebral biomarkers in women with
Shanmugalingam R, Hennessy A, Makris A. preeclampsia

J Hum Hypertens. 2019 Jan;33(1):1-9. doi: 10.1038/s41371-018-0113-7. October 2017 DOI: 10.131%8/RG.2.2.30083.81445


https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.13140%2FRG.2.2.30083.81445?_sg%5B0%5D=SnpTy66qKSsZbX3uNDh8Kr13VKoxwZUnx9Oj6D4kS9DdyMkvdGGXvIgemmWqDKN8ljVQLL-DHUYpGOu2LMONwO1tFA.Bph_PQ15jfbFF9GuOU86BDQItcBiYGvpksREwMQnJv4cnBNxcQmGWy2G2iz7e9Hso1oH9rCm6bw4i9rFyuA4uQ
https://www.ncbi.nlm.nih.gov/pubmed/30232399

Patophysiology of subfertility — female
factors

————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————
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Pathophysiology of subfertility — male
factors

Causes of male infertility

Male infertility

Hypothalamic Psychosomatic
hypophyseal disorders

Pituitary insufficiency
Hyperprolactinaemia
Kallmann syndrome
Haemochromatosis
Pituitary tumours
Chronic illness

Testicular Immunological
disorders disorders

Seminal tract

Infection Autoimmunity to sperm

Clinefelter syndrome daorters

Testicular atrophy

Y chromosome deletions Retrograde ejaculation
Systemic disorders Obstructive azoospermia
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The role of adipose tissue In reproduction
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White adipose tissue (WAT)

Adipokines

— Terminology overlap with cytokines, also referred to as ,,adipocytokines”:

— sensu stricto definition: ,cytokines produced in WAT“
— sensu lato: ,various substances, including cytokines and hormones, produced in WAT“
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Adipokines in development of trophoblast
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Adipokines, obesity and female fertility

* [nsulin resistance

* Obesity
Role for insulin-
s e
sensitising agents?
Endocrine Metabolic
manifestations manifestations
Raised insulin * Glucose intolerance
4 Y \ » Dyslipidaemia
Liver Ovary Adrenals » Vascular dysfunction
i
Reduced
SHBG
N Y
Raised androgen activity
Clinical Long term
presentation ¥ Y sequelae
* Infertility or menstrual disturbance Vascular disease
e Hirsutism

SHBG=sex hormone binding globulin

Ramsay, J. E et al. BMJ 2006



Serum levels of leptin as function of % body fat

Serum Leptin {ng/mil}

Considine RV. N Engl J Med 1996

- =
%WD.D- I3 A
| f'—l::':..
1004 5 100 s oa

J

! &

Z 1.0
go4d - ' T '

0 20 40 &0 g "
Body Fat (%)
G0 1
0 g %
] B o
401 * s @ .
s . m @
2 e B @@ . z
B m
207 gﬂm Eﬂﬂﬂ m”:ﬂ ﬁﬂ
s
01 < | B
1 1 1 1 1 1 1
0 10 20 30 40 50 Gl Fill

Body Fat (%)

Weight

(% of initial valug)

Serum Leptin
(% of initial value)

obmRMA Expression

(% of initial value)

g

L)
=
1

o
o
1

T
120 4
100
50
&0
40
20

| 5
*

150
130 H
110
ELel
T
Lyeky

30

Maintenance
of Weight
4wl

Time ——-

Weight Loss
(86— 2 wh)


http://content.nejm.org/content/vol334/issue5/images/large/03f1.jpeg
http://content.nejm.org/content/vol334/issue5/images/large/03f3.jpeg

Adipokines in male fertility
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What else? Sugar?




Fetal programming?
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Fetal programming

g Systems biology

I suggests that

i modulation of the
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Fetal metabolic programming and epigenetic modifications: a systems
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Developmental plasticity
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Ancient origins of human developmental plasticity.
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https://www.ncbi.nlm.nih.gov/pubmed/15611964

Developmental plasticity?

Developmental plasticity in time
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Braam B et al. (2007) Technology Insight: innovative options for end-stage renal disease—from kidney refurbishment to
artificial kidney Nat Clin Pract Nephrol 3: 564-572 doi:10.1038/ncpneph0600
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