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Spermatogenesis

Spermatogenesis is the sequence of cytological events that
result in the formation of mature spermatozoa from

precursor cells.

In most of the mammals spermatogenesis takes place
throughout the reproductive life span of the male.

Events during Spermatogenesis

There are three fascinating events that together
constitute spermatogenesis:

1)stem cell renewal by the process of mitosis,

2)reduction of chromosome number by meiosis, and

3)transformation of a conventional cell into
spermatozoon.

The process of spermatogenesis involves a continuous
replication of precursor stem cells to produce cells that
can undergo successfully the subsequent changes. A
reduction of the number of chromosomes to the haploid
state occurs in spermatogenesis.

The diploid state is restored on syngamy.




Spermatogonium;
a cycling stem cell
(ploidy = 2n)

¥

Primary spermatocyte
(ploidy = 4n)

Secondary spermatocyte
(ploidy = 2n)

Round spermatid
(ploidy = 1n)

l

Elongated spermatid
(ploidy = 1n)

First meiotic division:

(1) Prophase:

(a) Leptotene: chromosome pairing

(b) Zygotene: condensation,
double-strand breaks

{c) Pachytene: synapsis

(d) Diplotene: recombination

(2) Diakinesis: chiasmata

(2) Metaphase

(3) Anaphase

(4) Telophase

Second meiotic division

Loss of most of cytoplasm

Mature spermatozoon
(ploidy = 1n)

Schematic summary of spermatogenesis in humans

Expert Reviews in Molecular Medicine ©2001 Cambridge University Press

Spermatogonial stage:
mitotic clonal expansion
of germ cells

Meiotic stage:
chromasome replication,
pairing and recombination
during extended maiotic
prophass

Reduction division:
results in haploid germ cells

Spermiogenesis stage:
non-dividing, post-meiotic
germ cells undergo
morphological differentiation




Spermlogene3|s Changes during Spermiogenesis

1. Formation of acrosome

No cell division is involved.
2. Nuclear changes
_ _ 3. Development of the flagellum.
This process is @ metamorphosis in which a round cell is 4. Reorganization of the cytoplasm and cell organeles.

converted into a highly motile structure.
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Affects men and women everywhere in the world

8% of couples experience some form of infertile problem

Two million new infertile couples per year



O avopikog mapaymv GOUUETEYEL

oto 50%TwVv tepirTtcE®Y
VTTOYOVIUOTHTOS




2ITEPMOAIAT PAMMA

DY2IOAOIIKO

2NMEPMATOZQAPIA:

ouyKeVTPWaonN=>20.0 mill./ml
KIVNTIKOTNTa>25%grade A,>50% grade A+B
nop@poAoyia: >30% normal head forms
MAR/IB test: <10% Ab-coated
ZMNEPHATIKO UYPO:

NocoTnTa=>2.0 Ml

Eugavion kal cuotaon: pualoAoyIKN
pH: peTAEl 7.2 & 7.8

Bloxnueia: puOoIoAOYIKN

WBC<1 mill./ml

KaAAiepyeia: (-), i.e.,<1000 bacteria/ml
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AIAPKEIA

VITOTONIMOTHIAZ

% Cevyaprov

Avapkewe  Avomroyueves  Aoppikny  Acio  Aotivikn Apopirec yaopeg

GE YPOVIU, Auepixn

<2 46 30 34 35 24
2.5-4 29 33 31 29 22
4.5-7.5 18 21 22 24 26

>8 I 16 13 12 28



H e€wowpuaTikn yovigonoinon
OEV AMOTEAEI

aITIoAOYIKN AVTIMETWNION TNG
avOpIKNC unoyovigoTNTag




AlTI0 OVOPIKTC

VITOYOVILOTNTOS

2EEO0VOMKEG 1] O1OTAPOYES EKCTEPUATIONG
AvOoGOAOYIKA aiTio!
['evetikd voonuato
[d10maOn
AvouoAieg Tov GTEPUATIKOD VYPOD

latpoyevng

2LVOTNUOTIKEG VOGO

2VYYEVEIS avOIaAMES

Opyucn PAGPN
Kipcoxnin
DAgyLOVT] YEVVITIKOV 0OEVOV
Evookpvn aitio
[d10maOn g OMyo-acBevo-teparto-Lmoomepio
ATO@POKTIKN KO LT OTOQPPOKTIKT almoomepio



KAvikn actoAoynon g
OLVOPIKNC DTTOYOVILOTNTOC

Iotopiko
KMvikn e€étaon
Epyootnprokog EAeyy0g




TvoTyuatikés objoeig wov
EANPEXLOVY TV YOVIUOTY T

>akxapwdng d1aBnTng
NeupoAoyikec nabnoeic
dupaTioon
XpOvIa avanveuoTIKa VoaonuaTa
(BpoyxiekTaaoia, 1yuopitida, BpoyxiTioa)
IVOKUGTIKN VOOOC TOU NMAYKPEATOC
Neppikn avenapkeia
HnaTikn vooocg
MNapwTiTIOA
YWnAOC NUPETOC




DapuocKe Tov

ETOPOVV OTY
YOVUOTH T

Xnuelobepaneia
(AAKUAIWTIKOI MapayovTec)
Oppovikn 6epaneia
> IMETIOIVN
>ouA@aocaAadivn
> MIPOVOAAKTOVN
NiTpooupavToivn
NipadoloAn
KoAxikivn



XEIPOUPYIKEC ENEPPATEIC
nou ennpeadouv Tn YovILOTNTA

Oepaneia oupnBpikwv BaABidwv
[MpOOTATEKTOWN
AlaTodn TOU auxeva TnG KUOTEWG
ANoKaTaoTacn oupnBpIKWV OTEVWOEWYV
Ynoonadiag, enionadiag
EkoTpo®n onepuaTodOXwV KUOTEWV
AnokataoTraon KNANG
Hydrocelectomy
Vasectomy
OopuIKN CUPNABEKTOUN




Noool nou
npokaAouv opxikn BAABN

NapwTiTIOA
TpauuaTiopocg

>UCTPOPN OPXEWC
KipooknAn
Kpuwopxia r EKTOnoc opxI¢
MepiBaAlovTikoi N
£pYAOCIAKOI NApAYOVTEC




KIPZOKHAH

To oLXVOTEPO €UPNUOL OTNV AVOPIKN
UTIOYOVIUOTNTO 38.46%




DAy LOVT] OLPOTONTIKOV

STD
EMIOOVUITIC

2yetiCovton Ue
YOVILOTNTO,

*O1 PAEYLOVOOELS OAAOLDGELC 00T YOV
*GE OMOPPOKTIKN almwoomepuio

[Iapaywyn QVIIGTEPUIKOV AVTIOOUATOV
*OvpnBpitoa, 00pnbpiKéc oTeEVMGELC,
*JLATAPAYES EKOTEPUATIONG




I"evetikéc BAaPec mov oyetilovton
LLE TNV OVOPIKT] YOVILLOTNTO,

Movoyoviotakéc
vevetikeG PAaPeg (13700)
Aouikéc Kot aplOUnTiKeC

AVOLUOMEC ¥POUOCOUATOV
Mikpoeiieipuata
GTO ¥POUOCHOUA Y




Endocrinopathy in male infertility

Condition Defect testostero
ne

Hypogonadot Pituitary lesion
ropic
hypogonadis
m

Primary Klinefelter’s syndrome,
testicular | cryptorchidism, chemotherapy,
failure gonadotoxins

Hyperprolact Pituitary tumors
inemia

Androgen | Mutation of androgen receptor,
resistance DAZ deletions
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