Lec.1    Human embryology             الشرع د.حلل صالح                                          


Reproduction is the process of formation of a new living organism.

 For reproduction, presence of dimorphic gametes and sex organs are required. The gametes in males are called sperm and are produced in testis. In females, they are called ova and are produced in ovary.

 The gametes are derived from primordial germ cells (PGC)/primitive sex cells. These cells do not develop in gonads. They are derived from ectoderm or epiblast (the first embryonic germ layer).

The process of formation of gametes is called gametogenesis. In males, it is called spermatogenesis and in females the oogenesis. 

In a 28-day menstrual cycle, ovulation takes place at about the middle of the cycle. 

Clinical correlation
The chromosome theory of inheritance

Traits of a new individual are determined by specific genes on chromosomes inherited from the father and the mother. Humans have approximately 23,000 genes on 46 chromosomes. 

In somatic cells, chromosomes appear as 23 homologous pairs to form the diploid number of 46. There are 22 pairs of matching chromosomes the autosomes, and one pair of sex chromosomes. 

If the sex pair is XX, the individual is genetically female; if the pair is XY, the individual is genetically male. One chromosome of each pair is derived from the maternal gamete, the oocyte, and one from the paternal gamete, the sperm.

 Thus, each gamete contains a haploid number of 23 chromosomes, and the union of the gametes at fertilization restores the diploid number of 46.





Mitosis
    Both mitosis and meiosis involve division of diploid cells (2 set of chromosome)
In mitosis: the genetic material is duplicated and divided equally between two cells through a series of events called the cell cycle (the resultant cells are diploid cells and are genetically identical to parent cells.
Mitosis is necessary to replace dead cells, damaged cells, cells with a short half-life (all somatic cells such as blood cells, skin, fat cells …. etc 
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Meiosis
It is a process by which gametes (sex cells) are generated in organisms that can reproduce sexually.
Gametes are produced in male and female gonads; it contains one half the number of chromosome of parent cells
The division of cells occur twice in meiosis, it results in 4 daughter cells (haploid cells, genetically diverse)
Meiosis requires two cell divisions, meiosis I and meiosis II, to reduce the number of chromosomes to the haploid number of 23.
Each germ cell contains a haploid number of chromosomes, so that at fertilization the diploid number of 46 is restored.
[image: ]

Ovulation

   An ovarian follicle is a rounded structure that contains a developing ovum surrounded by follicular cells. Ovarian follicles have a cellular covering called the theca interna. The cells of the theca interna produce estrogens.

 The follicle gradually increases in size and finally bursts and expels the ovum. This process of shedding of the ovum is called ovulation.

 At this stage, it is surrounded by the zona pellucida. Some cells of the corona radiata can be seen sticking to the outside of the zona pellucida.

[image: ]

The term menstrual cycle is applied to cyclical changes that occur in the endometrium every month. The most obvious feature is a monthly flow of blood (menstruation). 

• The menstrual cycle is also divided into the follicular phase (in which changes are produced mainly by estrogens) and the luteal phase (in which effects of progesterone predominate). Both phases are of roughly equal duration.

Ovarian Cycle

Cyclical change in ovaries during 28-day reproductive cycle, terminating in the release of single mature ovum (ovulation). 

  At puberty, the female begins to undergo regular monthly cycles. These sexual cycles are controlled by the hypothalamus. Gonadotropin-releasing hormone (GnRH) produced by the hypothalamus acts on cells of the anterior pituitary gland, which in turn secrete gonadotropins. These hormones, follicle-stimulating hormone (FSH) and luteinizing hormone (LH), stimulate and control cyclic changes in the ovary.

At the beginning of each ovarian cycle, 15 to 20 primary follicles are stimulated to grow under the influence of FSH. Under normal conditions, only one of these follicles reaches full maturity, and only one oocyte is discharged; the others degenerate and become atretic. 

In the days immediately preceding ovulation, under the influence of FSH and LH, the secondary follicle grows rapidly to a diameter of 25 mm.if the ovum is not fertilized it dies in 12–24 hours. It passes through the uterus into the vagina and is discharged.


[image: ]

Corpus Luteum

After ovulation, granulosa cells remaining in the wall of the ruptured follicle, together with cells from the theca interna , Under the influence of LH, they  develop to a yellowish pigment and change into lutein cells, which form the corpus luteum.
[bookmark: _GoBack] Progesterone, together with some estrogen, causes the uterine mucosa to enter the progestational or secretory stage in preparation for implantation of the embryo.
[image: ]
Oocyte Transport

Once the oocyte is in the uterine tube, it is propelled by peristaltic muscular contractions of the tube and by cilia in the tubal mucosa. In humans, the fertilized oocyte reaches the uterine lumen in approximately 3 to 4 days.
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A Primordial follicle

B Growing follicle c

Vesicular follicle

Figure 3.2 A. Primordal fllice. B. Growing flicle. C. esicular follcle. Every day from the pool of primordia folices
A, some begin to develop into growing folicles B,and this growth is independent of FSH.Then,as the cycle progresses, FSH
secretion recruits growing folces t begin development into vesicular (anral) follices. . During the ast few days of maturation
of vesicular folicles, estrogens, produced by follicular and thecal cells, stimulate inereased production of LH by the pitutary gand
(Fig.3.1),and this hormone causes the folice to enter the mature vesicular (graafiar) sage, t complete meiosis L and

to enter meiosi Il where it arrested in metaphase appraximately 3 hours before ovuiation.

follicle. Coincident with final development of
the vesicular follicle, there is an abrupt increase
in LH that causes the primary oocyte to com-
plete meiosis 1 and the follicle to enter the
preovulatory mature vesicular stage. Meiosis 1T
s also initiated, but the oocyte is arrested in
metaphase approximately 3 hours before ovula-
tion. In the meantime, the surface of the ovary
begins to bulge locally, and at the apex, an avas-
cular spot, the stigma, appears. The high con-

cenuration of LH increases collagenacc activi

breaks free (ovulation) and floats out of the
ovary (Fig. 3.3). Some of the cumulus oopho-
rus cells then rearrange themselves around the
zona pellucida to form the corona ra

(Figs. 3.2B 10 3.6).

Corpus Luteum
After ovulation, granulosa cells remaining in
the wall of the ruptured follicle, together with
cells from the theea interna, are vascularized

urrounding vesels Under the influence of.
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is also initiated, but the oocyte is arrested in
metaphase approximately 3 hours before ovula-
tion. In the meantime, the surface of the ovary
begins to bulge locally, and at the apex, an avas-
cular spot, the stigma, appears. The high con-
centration of LH increases collagenase activity,
resulting in digestion of collagen fibers sur-
rounding the follicle. Prostaglandin levels also
increase in response to the LH surge and cause
local muscular contractions in the ovarian wall.
Those contractions extrude the oocyte, which
together with its surrounding granulosa cells
from the region of the cumulus oophorus

Antrum

A Mature vesicular folicle

B Ovulation

OO [ 1 BE T

Corpus Luteum

After ovulation, granulosa cells remaining in
the wall of the ruptured follicle, together with
cells from the theca interna, are vascularized
by surrounding vessels. Under the influence of
LH, these cells develop  yellowish pigment and
change into lutein cells, which form the corpus
luteum and secrete estrogens and progesterone
(Fig. 3.30). Progesterone, together with some.
estrogen, causes the uterine mucosa to enter the
progestational or secretory stage in prepara-
tion for implantation of the embryo.

Blood. )
vessels

Cumulus
S

S s Fibrin
cells

C Corpus luteum

Figure 3.3 A. Mature vesicular follicle bulging at the ovarian surface. B. Ovulation.The oocyte, in metaphase of meiosis
ILis discharged from the ovary together with a large number of cumlus oophorus cells. Foliculr cells remaining inside the

collapsed follcle differentiate into lutean cells. C. Corpus luteum. Note the large size of the corpus luteum, caused by hyper-
<rophy and accumulation of lipid in granulosa and theca interna cells. The remaining cavity of the follicle s filed with fibri.
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Figure 3.4 Relation of fimbriae and ovary. Fimbriae collect the cocyte and sweep it into the uterine tube.

Oocyte Transport

Shortly before ovulation, fimbriac of the uter-
ine tube sweep over the surface of the ovary, and
the tube itself begins to contract thythmically. It
is thought that the oocyte, surrounded by some
granulosa cells (Figs. 3.3B and 3.4). is carried into

syncytiotrophoblast of the developing embryo.
The corpus luteum continues to grow and forms
the corpus luteum of pregnancy (corpus
luteum  graviditatis). By the end of the third
month, this structure may be one third to one
half of the total size of the ovary.Yellowish luteal
zcsierone until the
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Micosis
Mitosis isthe process whereby one cell divides,
giving rc to owo duughter cel that are gencti-
Gally sdentical t the paren cel (Fg. 2.3, Each
dasgher cell rceives the complete complement
f 46 chromosomes. Before 3 cel enters mitos,
cach chromosome replicates e deoxyribomu-
cleic acid (DNA). Doringths rplication phase,
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to both caled the centromere, Thioughout
prophse, the chromosomes continuc to-con-
dense,shorten, and thicken (Fig. 234), but only
at prometsphate do the chromatid become dis
tinguhable (Fig. 235, During metaphise, the
chromosomes line up in the equatoria plane,
and their doubled rucure i dearly visble
(Fig 230). Fach is atached by microtubules
extending fom the centromere to the centriok.
forming the mitotic spindle. Soon the centr.
mere of exch chromosome divides, marking the
beginning of ansphase. followed by migrstion
of chromatids to opporite poles of the sindle
Finally, during tclophase, chromosomes uncoil
and lengthen, the nuclesr cnvelope reforms,
and the cytoplasm divides (Fig 2.3D-F). Each
Gaughter el receives hal o all doubled chrom
some materal and thus it the same
ber of chromosomes : the moher cell.
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Meiosis
Meiosis i the celldivison that takesplace i the
germ cell o generate male nd female gametes,

Daugfir ol





image3.png
" embryo. 12 ed..pdf - Adobe Acrobat Reader DC

File Edit View Window Help

Home

Tools

Bookmarks

Document

X
o
W

I CONTENTS N
[1 ODE TO A PLACODE

[ Introduction:
Embryology: Clinical
Relevance and
Historical Perspective

=[] PART 1: General
Embryology
[ Chapter
Introduction to
Molecular
Regulation and
Signaling
=[] Chapter2:
Gametogenesis:
Conversion of
Germ Cells
Male and Female

[ PRIMORDIAL
GERM CELLS

[ THE
CHROMOSOME
THEORY OF
INHERITANCE

=]

2 Q

(GXO)

2

0O [=

TR B &

‘homologous chromosomes then align the
selves in pairs, 2 process called synapis. The
puiring i exact and point for point except for
the XY combination. Homologous pirs then
separate into two daughter cell, thercby reduc

ing the chromesom
haploid. Shorty the

er from diplod to
fcr, meiosis 1 separat

siser chromatids. Each gamete then conti

23 chromosomes.

Crossover
Crossovers, citcl evens i

meiosis I, are the

interchange of chromatid segments betwcen

Paiingiegns PO
3
ot contin 23
doe smucrsd
“vomosames

s el of meiotc divisions

« Genetic variability i cnfanced thugh
= crosover, which redisributes genedc
mterial
- rndom distibution of homelogous chro
mosomes to the davgher cel
« Each germ cell contains a haplid number
of chromesomes, 50 that ¢ ferdlization the
iploid mumber of 46 i esored.

Polr Bodes
Alio during meiosis,one primry oocyte gives
e to four daughter cel, exch with 22 s

x4

Puling spatof
ot simetured
Cvomosames

Araghase o st
maitc dviion

A eaes

meiot dvision

el resuting
romend
et dvion

Figure 2.4 P second o dvions. . Homelogos chromosomesapprach sch e B. Homologus
Chvomosomes pa and cch marbar of e pa cost of oo chroriaue C. amataly pared Romoiogous romosames
nerhange chromace agnens crssoer) et th s . Double-rucuredchomosome pol pr E. Arghise
of h s maoe o F.G. Dureg th ecod ko din, e doble AU e chomosones st 3 the
canromere At coplecon of dvson,dromesomes i xch of h o daighie ol s ifren: o e b





image4.png
" human embryology.pdf - Adobe Acrobat Reader DC

File Edit View Window Help

Home Tools Document (=)

Q 0O |

STiCULIR UL SELUNUaLY DUy WAL 1S pUiar Uy
enclosed In pertvitelline space and zona pellucida
and surrounded by cells of corona radiate into the
peritoneal cavity near the fimbriated end of falloptan
tube (Fig. 3.22)

Entry of released ovum Into the falloptan tube Is at
s fimbriated end.

‘The followng factors may lead to ovulation:

Clinical correlation

Detection of time of ovulatior

Ovulation occurs due to high concentration of
luteinizing hormones (LH) in blood just before
ovulation (Fig. 3.22).

Ahigh concentration of LH leads to increase activity
ofthe enzyme collagenase, which in turn digests the
collagen fibers surrounding the follicle.

Increase In concentration of prostaglandins causes
contraction of smooth muscle in the wall of the ovary.
‘The Increased pressure of luld in the follicular cavity
1s also a significant factor for pvulation to occur.
However, the enzymatic digestion of the follicular all
seems to be the main factor responsible for ovulation.

Basal body temperature recording (Fig. 322)—it falls 03-0.5°C
just before ovulation and Increases slightly thereafter. Time
of ovulation can be determined by recording the morning
temperature during mid-cycle

Endometrial biopsy: to observe changes specifc for ovulation
underthe influence of progesterone

Observation of cervical mucus: It is sticky and presents fern
pattern.
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Note that t s surrounded by the zona pelluctda. Some cells
of the corona radiata can be seen sticking to the outside
of the zona pellucida. No nucleus 1s seen, as the nuclear
membrane has dissolved for the second melotic division.
Aspindlets, however, present. Between the cell membrane
(or vitelline membrane) and the zona pellucida, a distinct
pertuitelline space s seen. The first polar body lies n this
space. Note that the ovum 1s a very large cell and measures
‘more than 100-120 um in diameter. In contrast, most other
cells of the body measure less than 10 pm (1 pm 15 1,000th
of a millimeter). Differences between spermatozoon and
ovum are presented In Table 3.3.

Spindle for second
meiolic division
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