Integration of Steroid Synthesis and Receptor Activation

<5 Clepoplasni
@ q22£Zﬁr;daakﬁﬁ

CAMP
Protein ki nase T
1
/N .
\

7/

C\/
N




¢ follicle - composite structure

OVC(I" IC(n FO l I |C I e that will produce mature oocyte

- primordial follicle - germ cell
(oocyte) with a single layer
of mesodermal cells around
It

- as development of follicle
progresses, oocyte will
obtain a ‘halo’ of cells and
membranes that are distinct:

+ 1. zona pellucide (ZP)

+ 2. granulosa (Gr)

+ 3. theca interna and
externa (TI & TE)




Summary:

The follicle is the functional unit of the ovary.

One female gamete, the oocyte is contained in each follicle.

The granulosa cells produce hormones (estrogen and inhibin) that provide ‘status’
signals to the pituitary and brain about follicle development.
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Germ Cells Division and Follicle Formation

Primordial Germ Cell Germ Cell Syncytium Invasion by Pre- Encapsulation of Oocyte Primordial Follicles
Arrival at the Gonad (Oocyte Cyst) Granulosa Somatic Cells by Pre-Granulosa Cells

from Makabe and van Blerkom, 2006



Oogenesis and Folliculogenesis
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Changes in Human Germ Cell Number

7
6
S
Germ
Cells
Number
(million) 3
2
1
0
TBirth Puberty Menopause
7 months Age

1st meiotic arrest




Graafian Follicle Structure

Secondary oocyte formed after
Meiosis I is completed

A zona pellucida surrounds the
oocyte

Cumulus oophorus surrounds the
oocyte

A fluid-filled antrum forms
between the follicular cells

Two layers formed from the

ovarian stoma:
Theca interna - vascular
Theca externa - connective tissue

capsule
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Two Cell Steroidogenesis

e Common 1n mammalian ovarian follicle

* Part of the steroid pathway in
— Granulosa
— Theca interna

 Regulated by
— Hypothalamo-pituitary axis

— Paracrine factors
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Figure 1: The Hypothalamic-Pituitary-Gonadal Axis
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Inhibins and Activins

*Transforming Growth Factor - (TGF-B) family

*Many gonadal cells produce 3 subunits

*In ovary - only granulosa produce o subunits

At the ovary, inhibins antagonize the actions of activins
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Three Cell Steroidogenesis

e Common 1n avian/reptilian(?) ovarian follicles

e Part of the steroid pathway in
— Granulosa
— Theca interna
— Theca externa

 Regulated by
— Hypothalamo-pituitary axis
— Paracrine factors



Preovulatory Follicle
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Fig.8: Comparison of oogenesis
and spermatogenesis.
(according to Constantini et al., 1994)

Review

Mitosis/Me10s1S

What events are
different?

What events take place in
utero in mammal versus
later in life?

How is spermatogenesis
and oogenesis different?



