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Abstract
Human development begins with fertilization. Fertilization means that the
male gametocyte sperm and the female gametocyte cell oocyte combine to bring
the zygote. Male and female embryologic development is called gametogenesis:
Oogenesis and spermatogenesis can be examined in two sub-sections. Gametes
that are formed from the epiblast layer during the second week of development
and then settle in the wall of the vitellus sac. At about the fourth week, they begin
migrating to the developing gonads on the back wall of the embryo. The main
goal of this review to summarize the gametogenesis period by showing special
embryologic models. A large number of studies examined the gametogenesis
period although it is not still completely understood. This review summarizes the
literature concerning the gametogenesis period and introduction to embryology.
We discuss the latest findings in this field; suggesting that gametogenesis
period may have a potential role in the management of fertility process.
Keywords: Gametogenesis; Spermatogenesis; Oogenesis; Blastomer;
Infertility.

Gametogenesis
Human development begins when a male gamete or sperm
unites with a female gamete or ovum to form a single cell called a
zygote. Gametogenesis process involving the chromosomes and
cytoplasm of the gametes, prepares these cells for fertilization. During
gametogenesis, the chromosome number is reduced by half and the
shape of the cells is altered. Gametes develop in the gonads (sex cells).
In males, its name is spermatogenesis, formation of sperm. In females,
its name is oogenesis, formation of oogonesis. The process of gametes
formation that occurs in the gonads (ovary or testis). It is defined as
a process by which diploid or haploid cells undergo cell division and
differentiation to form mature haploid gametes. Spermatogenesis and
oogenesis are both forms of gametogenesis, in which a diploid gamete
cell produces haploid sperm and egg cells [1].
Primordial germ cells are the progenitor cells that give rise to
the gametes. Primordial germ cells migrating from the vitellus sac to
the reproductive organ developmental zone are distributed among
the cells in the region (Figure 1,2). After a while, changes start in
the male testes. The differentiation in primordial germ cells, which
started in the third month of uterine life in female, but it, starts in
puberty in male. A newborn males, sex cord’s shape are like a column.
In this case, all of the primordial germ cells are seated on the basal
membrane of the sex cord and are mixed with the modified cell that
Sertoli cells (Sustentaculer). Along with the formation of the lumen,
the primordial germ cells turn into spermatogoniums. At the meiosis
cleavage stages they enter into a tight relationship with the Sertoli
cell. Sertoli cells, the structural cells of the reproductive epithelium
of the sex cord, perform vital tasks such as supplementing, feeding,
hormone secretion, mitosis and regeneration. Sertoli cells are nurse
cells [2-5] (Figure 3,4).
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Figure 1: Primordial germ cells.

Spermatogenesis
Spermatogenesis is a complex period that relies on coordinated
cell proliferation and apoptosis [6]. Spermatogenesis is a temporal
event during which a relatively undifferentiated diploid cell called
spermatogonium slowly evolves into a highly specialized haploid
cell called spermatozoon. The main aim of spermatogenesis is to
produce a genetically unique male gamete that can fertilize an ovum
and produce offspring [7]. Spermatogenesis can be divided into three
stages.
• Spermatogonial stage - mitotic clonal expansion
• Meiotic stage -production of the haploid gamete
• Spermatogenesis stage -morphological changes of spermatids
into spermatozoa.
Process by which spermatogonia differentiate into mature
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Figure 2: This embryologic model was created by Prof.Dr. Faruk Alkan and
Dr. Pınar Koroglu.

Figure 3:

Figures 5: This embryologic models was created by Prof.Dr. Faruk Alkan
and Dr. Pınar Koroglu.

Figure 4: This embryologic models was created by Prof.Dr. Faruk Alkan and
Dr. Pınar Koroglu.

spermatozoa. Begins at puberty.
Spermatozoa are formed in the wall of seminiferous tubules of
the testes. The process of transformation of a circular spermatid to a
spermatozoon is called spermiogenesis.
Golgi phase
Cap phase
Acrosomal phase
Maturation phase (Figure 5).

Oogenesis
Oogenesis occurs in the ovaries and in the oviducts. It starts
before birth. In humans, oogenesis begins approximately 3 weeks
after fertilization. Primordial germ cells arise from the yolk sac and
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Figure 6:

migrate via amoeboid movements, through the hind gut; to the
genital ridge. Primordial germ cells undergo rapid mitotic division
during this migration. Upon arrival, the primordial germ cells give
rise to oogonia or germ stem cells that continue to proliferate to
further expand the germ cell pool. The number of oogonia increases
from 600,000 by the eighth week of gestation to over 10 times that
number by 20 weeks. At around 7 week’s gestation, these cells
from the primitive medullary cords and the sex cords, respectively.
Follicle formation begins at around week 16-18 of fetal life. Oogonia
are enveloped by somatic epithelial cells derived from genital ridge
mesenchymal cells, forming primordial follicles. The oogonia then
cease mitotic activity and enter meiosis (Figure 6) [8].
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in the endometrium [11-12].

Conclusion
Infertility is a widely spreading pandemic worldwide concern. It
was shown that fertility potential of people via variable mechanisms
is very important and difficult period. Preventing in fertil people is
key to know this developmental duration well. Additionally, assisted
reproductive techniques may be improved day by day. That’s why,
this development period knowledge is very crucial. To sum up with,
several mechanisms have been suggested to have a role in infertility
process. The aim of this mini-review is to highlight the pathological
basis of a brief overview to the beginning of the human embryologıc
development.
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Pre-implantation embryo development involves oocyte
maturation, fertilization, cleavage division, cell proliferation and
differentiation, and finally generation of the blastocyst [9].
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