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Abstract

Among follicles present on the surface of the ovary only a small part reach ovulation, the majority entering atresia,
which is an apoptotic process regulated hormonally in general. Apoptosis (from greek: apo = from, ptosis = falling) -
is a normal physiological process, genetically programmed cell death, which carries energy consumption by
activating a program of internal suicide. This occurs at each stage of follicular development and is accompanied by a
significant reduction in the number of follicles present at birth. Development stage-dependent mechanisms
coordinate the evolution of follicles, leading to ovulation of a very small number of them. At follicular level
apoptosis involves many morphological and biochemical processes that are based on pro-and anti-apoptotic members
of Bcl-2 family of proteins (located on mitochondrial outer membrane) and caspases. These changes aim
internucleosomal DNA fragmentation, cell retraction followed by its wrinkling, cytoskeleton disruption, preservation
of cytoplasmic organelles structure and function, loss of intercellular ties with the reduced expression of conexine 43
(key protein of communication junctions between granulose cells), progressive fragmentation of nucleus and
cytoplasm, and finally the appearance of apoptotic bodies, and their inclusion by phagocytes, without the
involvement of any inflammatory response.
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Introduction apoptosis plays a key role in maintaining cellular
and tissue homeostasis, which is noticeable in
The concept of apoptosis is different from the every stage of follicular development [1, 2].
concept of cellular senescence, cell destruction by Only a tiny fraction of follicles present on the
lysosomes or accumulation of metabolites and surface of the ovary begin ovulating, the majority
target a normal physiological process, genetically entering atresia, which is an apoptotic process
programmed cell death, which takes place with regulated generally by hormones [3, 4].
energy consumption by activating an internal Apoptosis thus appears as a mechanism to
suicide program. Recent molecular genetic maintain cell growth in a tissue, in that it is an
research highlights that this process is triggered by antagonistic process of mitosis. Inadequate or lack
the transcription of existing genes in the genome of it contributes to the pathogenesis of many
of the cell but whose expression is repressed. diseases, and a failure of this process may be
If the information contained in them is equally responsible for infertility [5].
transcribed, the product represented by certain Programmed cell death involves various
proteins cause cell death. On ovarian level, morphological and biochemical events controlled

by products of at least 100 genes that inhibit or
activate this process, among them are members of
* Corresponding author: Liliana Petculescu Ciochina, the pro and anti apoptotic Bel-2 family proteins
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the outer mitochondrial membrane and are
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grouped into two classes: members represented by
the anti apoptotic protein Bcl-2 and Bcl-xL and

Amtiapoptotic proteins
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cytochrome c

pro apoptotic members such as Bax, Bak, Bok,
Bad (Fig.1) [4-6].
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Figure 1. The Bcl-2 family members [4]

Particularly important in the structure of these
proteins are interacting domains (BH), very well
conserved in all family members, allowing their
heterodimerisation respectively homodimerisation
by the interaction of type protein-protein. A pro-
apoptotic  protein of Bax  type, by
homodimerisation cause a transient pore in the

external mitrochondrial membrane, allowing
leakage from mitochondria in the cytoplasm of
cytochrome ¢, protein SMAC/Diablo and

apoptosis inducing factor (AIF). Their release
cause blocking of mitochondria membrane
potential and activation of caspases, proteins
responsible for cell death [6, 8, 9]. Anti-apoptotic
protein  Bcl-2 type or  BelxL by
heterodimerisation may cause blocking of the
action of protein Bax.

Cytochrome c¢ participates in the induction of
apoptosis by activating procaspasis 9. This action
is achieved by coupling cytochrome ¢ with a
protein molecule Apaf 1, which shows a metabolic
site for d'ATP. Multiproteic complex composed of
cytochrome c, molecules Apaf 1 and d’ATP
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molecule was named apoptozom complex, which
binds and activates the initiator procaspase 9,
leading to the downgrading of a caspase cascade,
which results in the appearance of apoptotic
bodies (Fig. 2) [10, 11].

Starting the primordial follicle stage until the stage
of preantral follicle common cause of follicular
degeneration is represented by oocyte apoptosis,
triggered by activation of caspase 2. Loss of germ
cell viability is accompanied, at this stage, by
follicular cell death and then by entire follicle
atresia [12]. The most critical stage of follicular
development is the transition from preantral
follicle stage, to the antral follicle stage, the main
factors for survival being represented by FSH,
IGF-1 and IL-18.

Common cause of follicular atresia, since antral
follicle stage till the stage of preovulator follicle,
is represented by granulosa cells apoptosis, by
activating caspase 9, caspase 3 respectively,
followed by apoptosis of oocyte and of internal
cladding cell (Fig. 3) [12-14].
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Figure 2. The activation of the apoptosome [10]
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Figure 3. Cell survival factors and caspase-mediated cell death in the ovary differ with respect to type of cell [12]

Recognition of cells that manifest the apoptotic with the emergence of membrane

phenomenon has in view a number of specific blistering;

changes, such as: » preserving the structure and functions of
» cell retraction followed by its pursed, due cytoplasmic organelles, especially mitochondria;

to clossing the intracell water; » loss of intercellular connections and
» disorganization of the cytoskeleton, reducing the expression of connexine 43 ( the key

particularly actin and myosin filaments
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protein of junction communication between
granulosa cells);

» condensation and marginalization of
nuclear chromatin, followed by internucleosomal
fragmentation DNA under the endonuclease
influence, resulting in a series of fragments made
of about 146-200 n.p. — oligonucleosomes;

» progressive fragmentation of the nucleus
and cytoplasm, formation of the apoptotic bodies,
recognize and embedding them by neighboring
epithelial cells and / or macrophages without the
involvement of an inflammatory response [14-16,
2].

Conclusions

Knowing he trigger mechanisms of apoptosis, by
involving pro-and anti-apoptotic members of the
family of Bcl-2 and of some caspases in follicular
atresia has a positive impact in diagnosis and
combating infertility, in understanding normal and
pathological processes, leading to reproductive
senescence, but also in establishing methods for
selecting healthy oocytes, or to improve the
quality of oocytes with defects to achieve a high
rate of pregnancy.
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