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Figure 23-4 Schematic diagrams of the X chromosame (ief) and Y chromosome
fright) show key regions and genes involved in sex development and reproduction.
AR, androgen receptor; ARX, aristaless-related homeobox, X-linked: ATRX,
o-thalassemia, X-linked mental retardation; AZF, azoospermia factor; BMF15, bane
morphogenetic protein 15; DAX1, dosage-sensitive sex reversal congenital adrenal
hypoplasia critical region on the X chromosome type 1; DAZ, deleted in azoospermia;
DIAPZ, human homolog of the Drpsophila diaphanous gene: FMB, fragile X, mental
retardation; KAL1, Kallmann syndrome type 1: MAMLD1, mastermind-like domain
contzining 1 (CXorfG); p. short arm; PAR, pseudoautosomal region; FOF1B, actin-
binding pratein, 34 kDa; g, long arm; S0X3, ERY-related HMG box 3; SAY, sex-
determining region ¥: TSPY, testes-specific profein Y.
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Fig. 1.5 Summary of the major events in human oogenesis and follicular development.
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Spermatogenesis
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Figure 2.21 A. Cross section through primitive sex cords of a newborn boy showing PGCs and supporting cells.

B. Cross section through a seminiferous tubule at puberty. Note the different stages of spermatogenesis and that
developing sperm cells are embedded in the cytoplasmic processes of a supporting Sertoli cell.
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Nucleus Acrosome

B s o G = Annulus

. Spermatozoon
Spermatid :'

Mitochondrial sheath

Residual body
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Spermiogenesis

R
Sort o \
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Spermatld
(week 1) ' \ \
) ‘o Mitochondria ' | X Fibrous sheath
Tail (55 um)
& I ll of flagellum
0 ©a Nucleus
\ 3 s X
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' - |0,
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Acrosomal —&—(@ L
vesicle B ; ,
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Spermatozoon Microtubules
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Spermiogenesis
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Spermatogenesis
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Spermatogenesis
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Spermatogenesis

Cell types Meiotic Chromosomal Duration
events complement
Blood-testis - ]
barrier (t;’gga)mgm“‘m DNA replication 2n, 4c ~16-18 days
Sertoli
cell Biiry First meiotic
division in 2n, 4c 24-30 da
spermatocyte progress ys

First meiotic
division completed

Second meiotic
Two secondary

division in in, 2¢c 1 day
spermatocytes progress
Second meijotic
division completed

Immature
4 Spermatids haploid in, 1c ~27 days

gametes
Spermiogenesis

Haploid ~2-3 weeks to attain
4 Spermatozoa gametes in, 1c functional maturity

Summary of the major events in human spermatogenesis
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Spermatogenesis

Al Al sl 4ais A | H hglal) Ggaugd) b e iyl 8 Ssdl) aG @
(Ot gl 1) 1 i Leyding £aY WA e COliie Jagi oAl

sUaiy) asdal 68 BIA a6y g (9 e gindll sy @

S8ad e DAy adals ) oY s e (FSH) iy sall aviall ()90 el) 3235 @
Androgen binding proteins (ABP) s xS0 dday )l <l o 5l L)

PAEQRY

dr. Mohamed Alajami



Spermatogenesis

Hypothalamic
releasing and

inhibitory factors

Sertoli
cell

Testosterone Leydig

cells

f

Testosterone

Sertoli cell
(nucleus)

Androgen-binding
protein

Flg. 1.17  General scheme of hormonal control

Prostate
Seminal vesicle in the male reproductive system. Aed amrows
Epididymis represent stimulatory influences. Purpie arrows rep-
Ry el Ductus deferens  resent inhibitory influences. Suspected interactions
o= Penis are represented by dashed arrows. FSH, follicle-

Scrotum stimulating hormone; LH, luteinizing hormone.
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Pseudostratified
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Spermtogenesisivsi®ogenesis

Spermatogenesis is the I Oogenesis is the
production of sperms production of eggs

from spermatogonia from oogonia

in males in females

EEEEEEEEEEEEEEEEEEEN EEEEEEEEEEEEEEEEEEEDN
All stages, except the
last stage, occurs inside

the ovary

All stages occur inside
the testis

1
.. : 2 o
Occurs inside the testis I Occurs inside the ovary
3
4

occurring after the fetal period; the rest of the
puberty till death process occurs after the
puberty until menopause

A continuous process, l Early stages occur during



Spermtogenesisivsi®ogenesis

Developed from the > Developed from the
germinal epithelial lining germinal epithelium, which
of the seminiferous tubules overlays the ovary

Sertoli cells are found in No Sertoli cells are found

the germinal cell in the germinal cell

epithelium epithelium

(S
All spermatogonia are 7 Some of the oogonia
divided by meiosis, | divide during the
8

producing sperms all the production of eggs, one at

times a time

Growth phase is

Growth phase is too short
prolonged in oogonia

in spermatogonia



Spermtogenesisivsi®ogenesis

Primary oocyte is divided
by meiosis 1, forming a
secondary oocyte and one
polar body

Primary spermatocyte is
divided by meiosis 1,
forming two secondary
spermatocytes

10 Produces non-motile

gametes

Produces motile gametes
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Spermtogenesisivsi®ogenesis

Location Occurs entirely in testes ‘ Occurs mostly in ovaries
A;&)Ticmsions | Equal divisioniof cells j Unequal div{sion of cytoplasm
| Germ line epithelium | Is involved in gamete production | Is not involved in gamete production
VGamotes 4 A ‘
Number produced Four ' One (plus 2 — 3 polar bodies) |
Size of gametes Sperm smaller than spermatocytes \ Ova larger than oocytes
Timing
Duration Uninterrupted process " In arrested stages
Onset Begins at puberty \ Begins in foetus (pre-natal)
| Release Continuous ‘ Monthly from puberty (menstrual cycle)
| End Lifelong (but reduces with age) Terminates with menopause
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Spermatozoon vs Ovum

Feature
Diameter
Length
Shape

Motility
Cytoplasm

Chromosomal types

Spermatozoon
Small: 3 u

60 U

Adapted for motility

Highly motile
Very little

Spermatozoa are of two
chromosomal types
(22 +X)and (22 +Y)

dr. Mohamed Alajami

Ovum
Very large: 120 u
Small

Adapted to provide
ample storage of
nutrition for the embryo
formed after fertilization

Immotile
Large amount

All ova have (22 + X)
chromosomes
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Posterior wall
of uterus

Blastocysts

Morula Eight-cell Four-cell Two-cell Zygote

stage stage Oocyte penetrated

by sperm

O

Follicle _Oocyte
Growing  Secondary  approaching in tube
follicle follicle maturity

Mature
follicle

Early primary
follicle

Blood
vessels

Epithelium —

Corpus albicans

Ruptured follicle

Released oocyte
Mature corpus luteum

Atretic (degenerating) follicle

Developing
corpus
luteum

Endometrium Connective tissue ]

Coagulated blood
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