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ANATOMY OF GENITAL ORGANS

’ wV the testis
I-Male Genital aﬁansé 5 genital ducts

© accessor d * eJeculatory durt
(A The Teslis : i N
se JLis the male 1Y sex organ which pmc/ucas the sperms

% secreles the male sex hormone

s Site: it lies in tie scrobum suspended by the spermatic cord-
» Structure :
~ it Consists of about 250 Compartments (lobules)
- each compartment contains 2-3 highb( Coiled seminiferous tubules
- each sem'r fereus tubule has :

(®) 2 bypes of cells:lying on the basement membrane :
(1) spermatogonia : the most primitive germ cells €
(2) Sertoli Cells : supporting cells 5
(B) the madle genital duct s : conduck the sperms Fom te testis to the <5
urethra &inclade : ) the epididymis (highly coled duct behind tre testis)
3 the vas deferens (i the spermatic cord) which ends by uniting with the duck
of the seiminal vesicle forming the epculatory duck which opens inlo prastatic wretha

(©Accessory glands : secrete nutritive secretions for the spenms Ainclude :
wyseminal vesicles @) the prostate. (pbulbourethial glands .

. _—~ @) the ovar
- female Genitalomans ) o ival ducts
A The ovary:
¥ itis the female 1Y sex organ which preduces the ova”
ova & secretes female sex hormones .

¥ site : it lies on the side wall of the pelvis .
¥ structure : it consists of anouter cortex &an inner medulla-

- the cortex: Contains bre ovarian hllides which undergo

mataration ts produce the ove.-

- the medulla : Consists of a vascular Conneclive Hssue-
(B The genital ducks : consist of :

() Fallopian tube : trarsmits e ovum b the uberus -

(2 ulerus : a pear- shaped muscular ogart in which the embryo develops. 1t consists of :

@ Fundus : the dome- shaped part above the attachment of the Fallopian tupes .

(bybedy : themain part of the ulerus. Its Jower narrow partis called the Isthmus.
) cervix: is the lower end of the uterus which bulges into the vagina.

(3)vagina : is the birth & copulatory canal-
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cord) which ends by uniting win tmea
culatory duct twhich opens inlo pfaslnta: unetbra

secrebions for the spenms Ainclude:
@ the p:bstate @ bulbourethral glands.

Ry 2
1l ducks [

'&a}v im_zermedullm
shich undergo

S
’

echve tssue-

e ukerus - ‘
7in which the embryo de velo ps It Consists of
e attachment of the Fallopian tubes -

ower narow partis colled thelsthmus.

hich bulges into the vagina.-
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| y each chromosome splits longitudinally into 2 chroma tids

b _ ...

GAMETOGENESIS 2

»Definition : it is the process of production of malure gametes (sperms &ova)by the gonads.
¥ sites : it occurs in the gonads (testes & ovaries)-
* Mechanism : 9amelsgenesis entails changes inthe cylsplasm &the nucleus of the primitive
germ cells (spermalogenia & aogonia) as follows :
0) the cytoplasm: is greatly increased in the ovum but greatly decreased in the sperms

@ the nucleys : undergaes Meiokic division to educe the number of chromesomes toits ha¥.

MEIOTIC DIVISION

v M’ it is atype of cellular division resulting inreductionof the numberof chromasomes
from the diploid number ( 4.6 s the haploid number (23).

¥ Occlirance: it occurs in the primitive sex cells only (spermatogonia® 0ogonia)-

¥ SEES 2 it occurs in 2 successive stages Called the Ist meikic & the 2nd meiskic disfon-
(A)- First meiotic division: | -

() the 46 chromesomes in the nucleus of the dividing primitive sex cell are
arranged in 23 pairs (each pair consists of 2 homologus chromtosomes)

(2) each chiomosome reduplicates itself i.e.splits longitudinally into 2
chromatids which remain attached b the centromere -

(3 breaks occurin the chromatids & crossing over takes place i-e asegment
of the chomatid of ene chromosom is exchanged with equally sized segmentt [
of the chromatid of the homologus chromosorme- :

W the mémber_s of each homolsqus pair separale Xmigrale lo the oppasite
poles of the cell-

() the ¢ytoplasm Ffinally divides gtving rise I 2 daughter cells,eachof
which contains the haploid number of ehromosomes i 23 -

(B)Second Meiotic divisfon:

which separate completely from each other due to splitting of
the cenbremere-
@)each chromatid migrates into one pole. of the cell&
develops into a Full chromasome-
(3 Hee cytoplasm then divides resulting in the splitting .
of the cell into 2 daughter cells, each of which contains  \
23 Chromosomes.
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¥ Results of Melosis : the end result of the 2stages of mefosisis : &3

whormation of I daughter cells fom ene primitive.sex cell-
@ redlction of the number of chromosomes ineach daughtercell into 23-

¥ Abniormalities which may occurduring Meiosis :
Non -dfgunctlbn :

— Definibion it is the failure of the 2 members of apair of homologous chramosames
t> separate during the Ist meiotic division and thus they pass logether ls one of the
2 daughter cells. Non-disfunction may alss occur during the 211d meiokic divisson due
b failure of separation of the 2 chromatids as a resulk of riont splitting of the centromere.

- Results of non-dispunction :
@ as a result of nen-disyunickion of chromosomes in the mother cell, one daughter

cell will have an extra chromosome (i-e 21) while the other daughter cell will have
one chiomesome less li-e 22)-

(b when f=rtilization of such cells with abnormal chiomasomalrumber takes place, the
Following may occur :
vy when a gamele with 24 chromosomes wnites with anormal gamete (23 chromesomes
the resulting zygote will have L7 (instead of i6) chromosormes-This condition is
Called Trisomy because one chromasome is present in triple instead of being double.

& when a gamete with 22 chromasomes unites with a normal gamete (23 ch.),
the resulting zygote will have only 45 chromosomes - This condition is called
Motwsotmy because otie chromosom is present in single form instead of being double.

. - ¥Examples of Trisomy &Menosomy:

uyTrisomy of the chromosome 2] : the Gnditionis called Dowyy's
Sysdrome - The baky has chamacteristic facies A, short broad hands -

£\

Y

@ Trisomy of the x - Chremosome : this occurs when an ovam contalns 2.x
ctiomosormies (instead of one ,due te non-disyunchion) is Fertilized by an-x sperm
producing xxx Zygote.

@) Monosomy of the x-Chiramosome : this Case occurs when an ovum with

no X chromosorme is fertilized by an x-sperm resulting in the formation of
an xo zygote - This Condition is called Tirnerzs Syndrome.
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SPERMATOGENESIS

»Definition: it is the process of formationof sperms in the seminiferous tubules
of the testis-

»Aim of Spermatogenesis:

) reduction of the number of chromosomes From the diploid number ( 46) &
the haploid number (23) by meiosis-

(2) change inthe shape of the male germ cell o produce a highly motile sperm ready
for Fertilization of the ovum.

(3) increase in the number of cells Sothat one mother eell (spermatogonium)
preduces 8 sperms.

=
y Occurance: bestis —>{ o=

Spermatogenesis occurs Continuously in the seminiferous bubulés < ‘
of the testis starting From puberty Lill old age- '

:c_~SpermatoCytogenesis.
", Staias of SPefmatqf)ene_s;s \Jpermiageﬂesis.
. W_S_EEfMan!togene_gig . seminiTerous

tubule

» Itis the process by which the spermalogonia differentiate Ts
into spermatids as follows : ¥
_ the spermatogonia are the most primitive male germ cells - ———3@z23+" |
- they contain the diploid number of chromasomes (4§ aulosomes R
+ 2 sex chromosomes X & Y) - They lie in the wall of the
seminifersus fubules of the testis supported by Sertoli cells-
- each spermatogonium undergees mitotic division W glve 2 daughter
spermatogonia each of which Contains iy +Xy chomesomes —»-

- Each dauahter spermatoqonium grows to give |1y spermakoCyte
e e o

-~ Lite 17y spermalocyte undergoes Meiolic division b give
9, secondary spermatocytes each of which contains the
haploid number of chromosomes : 22+ X or 224 Y

- fach 27y spermalocyte underqoes mitosis [ give

2 spermatids thus i spermatids are formed From
each daughter spermatogonium-

spermatids
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(B) Spermiogenesis: - .

- the spermiatid whichis a wunded cell undergoes r:n'”rww'

netamorphosis (morphological &structural changes)  wwan | (
& become transformed into amature sperm as follows :

-—— - — -

the neck; middle piece % tail of the sperm .
(&) the mitochondria form spiral sheath arsund the middle piece
{5) Finally, the remainder of the cytoplasm is shed.

“The mature Sperm
2centrioles —
¥ Size: 60 microns Jong .
* Structure : it is formed of the Following parts : ot
() heaJ :5M 1115 EJIT"&J Iﬂdl’ﬂly b‘y t]h‘ ”“C’ells of the sperma hJ& Caries middle plece

 the genetic informations - Its ant-% is covered by the acrosomal cap ! H\
which contains enzymes to help penetration of the ovum. "~ 2ufal filomm
.y NecKk : very short X contains 2 centrioles - ’
(3ymiddle piece: s : formed by anaxial Filament surrounded by
amitochondrial sheath (concerned with energy pwduction)- i
(@) tail: 50 1 long : formed of axial filament covered by a tuin protoplasimic
membrasne §,is Concerned with mobility of the sperm-

e tranSPorb Afate of the Sperms

AR

the sperms feave the lestis to reach the
epididymis (for physiological maturation) . |
—. then they reach the vas-deferens waiting MY
for epeulation - in its dilated end (ampulla of vas) \; ;‘ ": " “;\
— when epaculation occurs the sperms pass \
through the urethra where they become deposited N
in the vagina—» ascend Hhrough the cervix | (7

—>-Cavity of the uterus—s-enter the  + [NS]S &
Falloplan tube to reachits lateral part. ' :

gland.

vas deferens
Epsdidymis
Leslis

|
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¥ If o ovum is found it the Fallopian tube at the time of ejaculation, the sperms remain

 for 96 hours then die - The fl’rt:hzmg power of the sperms s lost about 42 hours
after eyaculotion-

+IF no epaculation occurs, the stored sperms inside the vas deferens die & become absorbed-

1 - The Seminal Fluid (semen)

¥ _/_\_’ ature: itis the Flud Contaimng the Sperms nsusp::m/ca’ In the secretions of

the seminal vesicles , prostate & the bulbo-urethral Glands .
¥ Characters it is thick white opaque ge/atmaus fluid.

it has a characteristic odour & is alkaline inreaction -

¥ Yolume: 3-5c.c per ejaculation (normally not less than 1-5 c-c.) .

¥ Number of sperms: 200- 300 millions per ejaculation .

_‘1 - ¥ Molility :normally 60-707. of alf sperm's are motile -
¥ Abnormalities : % bicandul

_ normal ’ Glant
¢) abormalities in shape : the abnormal:hes may affect the head or the tarl-

The sperms may be tos small (dwarfs) or loo big (giants) s with 2 heads
(bicephalic) or with 2 tails Cbicaudal ) -

N-B normally, the abnormal Forms donot exceed 167. oF the total sperm count -
IF more than 257. of folal sperms are abnormal, Fertilit 'y will be impaired.

U s Eme G G Qe GEE P G R Gh

(@) oligospermia : the number of sperms is below normal.
(b) azospermia : (omplete absence of sperms in the semen.

rrirverep e !

(3 Necrospermia s is the presence of dead sperms in the semen-
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Oogenesis 7
¥ Definition:it is the process of production of a mature ovum ready for
Fertilization by the sperm-
¥Site :oogenesis occurs in the tortex of the ovary- |
» AN :0 reduction of the number of chromosomes from the iy @D
diploid number (14.6) lo the haploid number (2.3 )- '

(2)increase of the size of the ovum from 30 microns lo 120 microns @'”"

" ¥Age incidence: oogernesis occurs during the fertile period of the Fentale

i-e starting From puberty (11-14 years) & ending at menopause
(40-145 years). During this fertile period, one mature ovum is
developedin the ovary (RE-orLt-)every 28 days-
r:’m

¥Mechanism (steps): :

4 OVARY

~ the primitive female germ cells aretalled the
ooqgonia which lje in the Cortex of the ovary

— At puberty,each ovary contains about Loooo
cogonia -

— each oogonium is surrounded by alayer of Flat

 epithelial cells called Fllicular cells b become 1Y oocyte:

- gogenesfs includes 2 processes :

(yMaturation of the 17y oocyte itself
%o become o mature ovum Containing the
. haploid mumber of chromosorties -

@ Maturation of the follicular cells
around the oocyte te become amature follicle
For proted;fbn of the ovum &proclucuan
of hormones -
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Development of the 0ogonium
( 0ogenesis)

Development of follicular cells 1 8 I

! Oogonium

growth &
dr fferentiation

(&)
;/Meiasts

1Y oocyle

E2r4

occNle \Sts;-f
' Mitosi's

$ o O
Ootid Po?urbd/

(ovum)

{3 the oogonium (themost pnbub’v&kmale
gemt t‘d% ) Contains the diploid number of

chromosomes (I 4+ XX)-

i(2)it grows & becomes surrounded by single.

are called the 1% Follicle-

@2Yoocyte: nlarge cell containing 23
chromosomes (22+ X)-

(b) 18 polar body: asmall cell with little
amount of Cytoplasm (22#
() the 214 oocyte underqoes Mitosis to
jve :
(a? Ootid (themature ovum)-
(& the 20d polar body.
(5) the I3t polar body divides into 2 by
mitosis , then the 3 polar bodies disappea

9 the. XY oocyte undergoes Meiosis togive:

‘{::.'? Fellicaler
s é Cavity

u) the simple Flat epithelial cells which
sumvund the 1YY cogyte start toenlarge &
become cuboidal then simple Colutnnar which

divide forming many layers around the oocy

layer of Follicular cells lobecome thedY A syihe follicular cells deposit aglycoprotein
Oocyte-The 1% oocytet the Pollicularedls § * ¢ p tance which surrounds the cocyte &

is known as Zona pellucida s the
follicular cells are now called gronulosa cells

3 Formation of the Gmffian Follicle:

small irregular spaces appear between
the granulosa cells & later join eachother
to form one large. Cavity Uhe folliculer camty)
whichis Filled with the follicular Auid -
that is secreted by the Rollicular cells %
contains oestrogenic hormones-

This structure i's Called the GrafFian follicle
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The Mature GrafFion Follicle : 9

»1Lis the end result of the growth of the 1% follicle (the I'Y oocyte surounded
' by asingle layer of bollicular cells)-
ySite: inthe cortex of the ovary very clese bo its surface-
¥Size: 13 b1 cm- |
»_.S_ht—lfaca.swaure,zitis a spherical vesicle formed of : Es,

4 2/
" ) Follicular sdol 2l <outcrﬂbrous (theca amm)——m’.ﬁf;fb’a”' ‘%9‘
a. o A » \
..... wall form A imner vascular(theca interna 5 blir oy é‘t'-\-‘?

" @Fellicular cavity:crescent-shaped filledwith follicular ﬂuid—-—r'i:‘f"% 2 ’é.. 2
| oo (Containing oestrogen & secreted by the follicularcells)- fwer N s .?
3 the Oocyte: surrounded by Follicular cells called cumulus ogghor C P 73

R
&having an eccentric position in the follicle (attached
o the wall of the vesicle by tollection of celfs Called discus pra

¥ Fate of GraFfidn follicle 3 the ovum :

0 the mature Graffian Follicle ruptures at the

time of ovulation releasing the mature o
which is sucked into the Fallopian tutesine) tube
- Where it lies waiting for fertilization.

* @If Fertilization of the ovum takes place , the

— e e e e e — — ——

Zygote is formed.

e e ——— G— — — — — — g

. () theruptured Graffian follicle is transformedinto a Yyellow body called
Corpus luteum, the fate of which depends on whether fertilization occurs
~ornot (se: page |f).

N.B: AL ovulation, the ovum is released from the ruptured Graff; Follicle us
+ . Some layers of follicular cells arundit., caffed Corona fﬂd;:'t:lo Vel with
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[OVARIAN CYCLE| 10

*Definition : S/ is the penba/l'c Changes occuring in the ovary a’un‘ry the Ferkile
period whick starls al puberty (11~ 1y yearsy N enols at menopause ( 40- 45 years)

A Ant.Pituitary

-":’.fiGraFFm &
o o3
f.‘f‘? ! .,'-34.")
i';;» A
TR , L
¥ PHASES OGEN @

HO)7Z
Folfcular(pmomtohrﬂpw]z’ovfifaﬁon 3

A- Follicular (Pre-ovula ton):y)'Phasg_: (the 35t Y of the ovariancycle):

(1) At the beginning of each ovarian cycle, the ant. lobe of prtuitary gland
secretes Follicle Stimulating Hormone ( F-S-H).

(2)The F-S-H stimulates a number of 1Y Follicles ts mature .

(3 One follicle usually reaches full maturity before the others.
(& The growing kollicle secreles cestmgen r“"b“""’“@-’y""bAnl'-P”mTuy———

skepping of secretien of F.S.H —— degeneration of the other 17y bollicles

(8) The Qestrogen secreted by the growing follicke in this phase regches tH Uberus
by bloed % 5 responsiblke };yr_ the prsliferative Changes of the emolsmetrium '
of ulerus in the Ulerine cycle -

B- OVULATION:

* I} is the refease of the ovum From the mature graffian follicle due
lo ils replure on the surface of hie ovary .

*Trmc OP Ovu,a,'l.an : OVUIG Hon occurs ’.ﬂ l'he mfddlc o
(once every lunar month i'e 28 days)

F the ovanun cycle
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¥ the exact }ime of ovulation /s apprbxfmale/y /4 days (L 1day) 11
before the beginning of the riext menstruabion

N-BQO Ovulation dses net occur g&u‘.y pregnancy & occweo lo a lesser exhent
aluring lackation.

@ At the Hme of oyulation the buJ/ lempersture 1s s/('y/:/// elevated.

(C ):Dle Lubeal ( Post-Ovulatory) Phase (/1 20d % of the cyck)

(1) ilnder the effect of the Luleinising Hormone (Ls H) of ant pituitary 5 the
raPlargd Cratbian Rllicle is lrzm.s/érmec/ inte a jc’/ﬂl) bady ag//g‘/ the
Corpus Jubeurn. -
) The C’prpu.s luteum Secretes prqge.slerone whiich Is Carried b the uferus by
bleod ¥ is responsible for secretory phase of endemetrium in the Uterine Gele:
> The Fate of the Corpuslubeuns : depends on whether Fertilrsapion

Prégnancy sacurs or nok :

@ J_f ferti lization daes net oceur * the Gorpus luteurn Ifves Por 9 days only

then decreases in size & degenerates ¥ is transformed into q gmall mass

of Fibrous bissue Called COI’E“-S éiv'CﬂnS - The degenerahion of the

Cerpus luteum leads s decrease in the level of pregesterene in blood .
WIF Ferkilization occurs

— The devaloping embryo Secretes gonado krephic hormones ——s-shinulates
the cerpus luteum 1o grow forming a large stracture Called fareus

Luteum of Pregnangy which by the end of the 3rd month reaches
% te Y the size of the ovary.

— the Corpus luteum of pregnancy memains for monfhs & Secretes pragesterone
which (s essential to maintain the pregrancy .

— AE the end of the 41y stonth of prgnaticy the placenfa kakes over

the Function of the Corpus luteum which begms I5 degenerate sfo,, ly.
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The Uterine(Menstrual) Cycle

»Definitlon: 3¢ is rhe cyclic changes occuring in the endometrium (mucous memb:)
of the uterus every lunar month (28 days) in response to the cyclic changes which

occur simultaneausly in the ovary during the ovarian cycle-

12

¥ ‘Phasg :

uterine cycle

ovarian cycle

(1) Menstrual phase-
(2) post-mensirual or proliferative phase -
3 ple-menstrual or secretoly phase -

T-Menstruol Phase (menstruation | |

-Duralion : 3 -5days- The first day of
of bleedingis Considered the 15t day of the
Cycle-

- Events:
v the superficial layers of endometrium
are destroyed b shed with the dlischarye
of 50-40 C-C of blood Fram the denuded surface
v Mie discharged bloed containing destroyed
endometrium Comes out of vagina unclotted
due & the presence of proteolytic enzymes

F'!N?wopw Phosgsap

.

o - 2 eial onn < r o 3
s XS T
SEoes Esy (L etk | St I
5 T Ap o -\-:0s -
g a7
& A

-

sy

i tayuagiaud
87) (Kaoaraas)rasiaraid [yF|passua
o] | | e G

which prevent coagulation-

» o} the end of this phase the endometrium
(s reduced o b Vio of lts maximal-thickness
due G loss of its superficial compack & middle
opongy. bayers deaving the deep basal loyer
Intact ( cantains the stuntps of the uterineglands). 4

- Cause of menstruation: @ 3;

Sudden drop of the horntones (mainly pro-
geskheron) secreted by the Corpus luteum dute
ts its alrophy at the end of the luteal phase
of the ovarian cycle —>vaso spasm of
the spiral arierioles supplying the endo=
melrium ——»= necrosis & sheddin g of
He superFicial layers with olischarge of
blsod From the denuded (wounded) surface -
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_ _vestrogenic
=g o 13
Follicular phase
*Duration : 10 days (J+ wincides with the follicular phase of the ovarian cycle.)
*Events:
(1) The Wound in the uterus heals by epithelial cells (From tha remalm:nj
stumps of the uterine glanols)which start lo proliferale o repaie the
shed endometrium  Hhis Is why i is called proliférative phase).
(@) By the 5 th dlay . the surface emdometrium becomes Lially vered by

the epithelis] eells - |
3) the endometnial glands appear straight.

(&) At the end of this phase the 3Ianals becotne tortuous OHe endometriurm
be ormas differentiated inks 3 layers :
@ Superficial Compactayey : cotairing the omouths of the glonds -
& Iﬂtﬂ' mEdmlt Sposgy ¥ Cottaining te dileked borluns midldl
part-of He glandls-
@Deep basal layer: contains the basal park of the glandls.
»Causes of the Changes in the proliferative phase :

The (estregen secreled by the grafFian Follicle is responsible geq_
the pro lifertive changes (Hur's is why it is also called Oestregenic phase)-

T0-{Premenstual (Secretory or luteal)Phase. |

*Duration; About 13 days ¢ :Socun‘ng before the next menstruahion hence Herame
St Gaincioles with the luteal phase of the ovarian cycle.

H

 Postmenstual ( Proliferative) ’Phase.J

*Events:
(1) Fhe endemetrium (novases in Huckness -

(@ the endometrial glards beamne anore lorfuous W Filled with Secreﬂans
rich in glycagen & micin Cthis (s why this phase is Gxﬂea'secmlory phes)
(3) the endonetrial arterics ¢ become brfitous and called the spiral arteries -

*_@0585 of these dmnﬂé’ the progesteron e seciaked by the Gorpus luteum
3 reSchnsfHe_ '&"’ these changes.
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“The Intra-uterine life

x5 the bime Mialt elapses belween ferbilization amd the birth of a new

individual . f* s about 1o lunar months (230 days) -
» the intra dterine bife. of the indivicdual is divioked i}s 3 Stages

14

L?e"fod Germinalperiod

DumUon » 771« f:"l' 2 weeks

Embryonic period

Foetal period

From the beginning of the 3rd
week bill 4 5, 37 meath

From the beginning of 35 m
& the end of pregnancy

SHis characlerized by the

;mh'on of the 3 germ
layers : echodermt , endedernt

X mc,saolerm

Chancters

IHis charactenzed by the
differentiation of the 3 germ
ﬂézm inTe opgans dsyshens

Characterized by te - growth
of the Vorious omans

S the gradual appeatance of

Congenital
ancvalles

the guvnw-ml b enebryonic pouocl.s

Congen'tal anemals are liabe b occur duning

the esternal Features of the foctus

tal arnemalis ore less

loble & aacur J

Fertilization.
The First Week of Pregnanc y<

cleavage. division-

implantation.
I" Ferbi,ization Sk deh 331‘4‘? -‘___;
Jole - 2-celf 4-cell /’ 5‘7 4
+ Definition: 02 b= |
tis the Fusion of the Male [ (Omdiiatin, Dcleavese N2, Hs
X Female gametes (union of LY o) B4

a sperm % an ovum)

vS1L2 it occurs inthe lat. )5 oF Hie
Fallopian fube .

v Mechanism:

Zona

sappears

¢ Hies @
] - \‘-—é_a)'imglanhtfon I‘ - i‘ @l
HE

pellud&a- ‘?’.‘ —

' . - :- -
d) 0nly one sperm (of the 200-300 millions sperm dcpo;f}ea/ in vagina)
TS_ C;pa ble of fertilizing the ovum ¥ is Called the Ferti lizing sperm.

of the Cstoma radiuta by enzymakbic ackion-

. () The Jertilizing sperm pierces the Zong pellucicla bpenetrates the evum.
(3 A Fert!lization membrane is fornted arund the ovum preventing Further Spem entry.
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_wule prnuchous 15
‘jmok. ”
.
o s

the el pronucless containing the haploid number o chromasames)-
(5) The nucleus of the ovum Forms He female pronucleus (Gontafning Hre haploid n- of Chremtasemes).
® The nuclear membranescf e 2 pronuclei dsappear b Hheir chromosomes
become arcund the equalor thus the Zygote is Formed - l :

of the sperm & swells la borm %O/ ‘

sResults of fertilization :

) the dipleid number of chramosomes s restored 64( ch.).
(2) the sex of the embryo k3 delerml_'na/ (see P.17 ).
(3) Actcvation of the zygote (Structural & chemical changes)eccurs-
- ) Cleavage diivision (series of mitohic divisions) slarts in the Zygole-

Cleavage division
¥T e series of milabie divisions vecuring in the zygote Each
. zf p .
cell resulting from the cleavage (s alled ‘blaslomere®.

3045 ||20T

aboys ||a3-1

¥Site * Cleavage divisions occur in the Zygoke a3 it passes
" in the ulerime (Fallspian) bube la reach the ttenne Gavity -
»Steps* ' l
"W The 2-cell shage : appears abouk 30 hours after fertilization- R 2
(2 The k4-cell Stage ©  » o 45 o w s >
(s> The Mortila (iz- 1€ cell shige) appears about the 3rd day .
< IHis skl surrounded by zona Fdluc:b’a-
¢ Jbs Cells become soon arangecl infa an inner cell mass in
the conks % outer Cell mass inthe periphery-

&)The Blastocyst : (develops in the 4lh clay)

-y as the cells oF the msrula Continues la divide,

-6&02” ﬁ’w the ulexine caply onlers the spaces
between the cells-

# these spaces foint each other Forming ome faxge
Caur'ty Callsd blastacele & the snorula is now
caflid blaslocyst. -

yzona pellucida disappears by the endof the 4th day.

bjnao}y

1skad1su|g

opon|p

< inning of
irn‘?:lanta‘gbn
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» the blastocyst reaches the tterine Cavily by the
6th day. |
¥ Differentiation of the blastocyst:
- the cells oP the outer cell mass (the outer shali)
form the trophto I:lcuslll Form Fockal membranes)+ ~ sty
~ the cells of the inner cell mass becsme located af-one pole M‘aﬂm’ the
embryo blast ¢ wi'll Form the, embryo itself). ;

. = the pole of the blastocyst at the embryoplastis adled the embryontc pole
- the oppasite pok is Called the abembryonic pole -

* The bl“’“‘c}’"’ becomes attached b the ends metriuny of e uterus by the
5—'-/-7 or 6-—4 day 4ﬁgr feﬂ‘l ,lm{'an . - ende $uperflul GOIIPQCI "A_yﬂ"

miekhrium,

Imp lantation (embedding)

;¥ Definition:g+ is the penetration of the blasfoeyst inko
the superficial compact layer of the ulerine endo metrium-

,V-Tme s begins about the Mor 725 day & (s Gmplele ' SE ‘)
aboul the 1111 or 12th day after Fertilizahion .

¥ No_rmal site of implantation : the endometrium of the (
75“}. wall of the Funolus of the Uferus.

¥ Steps:
W The BlasfoCysf becomes aléaCﬁea’ (o the endometrium
by Its embryonic pole.
2) The brophoblast cells on the embryonic pole begin
..lb erode the e,ofthell'um of the endemelrium (probably
by enzymakic achion) foyming a penetrakhion delect in the
endemetrium.
(3) The blastocyst enters the e.nclameh‘lum Lby is embryonic Pole)
| threugh the defect b become embedded into It.
&) After.complele embedding of the blasto cyst, the pencivation defect -

is clased by fibrin clok duplantation is completad by the gwth o
the eerwI/wm b Cover Hhe defect. Comp 74 Jrow: h of
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x Abnormal Site of ‘gmglantatibn- o
(A) Qutside the Uterus (Ectopi Pregrer)

(4 Ovarian pregniancy : implan }ahon inthe ovvl

) Abdommmal » : implantatian may occur in
the peritoneum of the pelvis, inlestineer omeni -

~ N-B the 2 previous bypes ara rare .

( Tubal pregnancy : implantation in the
fallopian tube —> swelling —> ruplute
usually occurs in the 2nd manfh caus'ng
internal hoemorrhage.

_N-B 1 eclopiz pregnancy usually.
(B) Abnormal site of implantaticn instde the Uterus * ?/acen/a Previa :
(see placenta p.4)-

ends In death of the embryo -

Sex determination

x» The sex of the embryo is determined af the moment of fertilrzahon
» 7}7: ovuimn Gontains the /mpla:a/ number of chromosomes i 23
( 22 aua‘a.Sames-i- grie X chromosone) ‘
» The sperm also con tains the haplom/ number of chromesomes te 23
 yhowever, '/ the number of the sperms contain 22 auto somes + |
Y sex chrpmoseme- The other Y, of sperms Gntain 22 » + X

sex chremoseme ( See spermalogenesis in Poge 2)
3 On fertilization a sperm Fuses with an ovum } the dlplaal number

of ehramosemes C46) s resluraol .
3 The Sex of the embryo (Whether male or female) s o’e#ermmeJ as fallows:

U)J’/‘ @ sperm Conlaining y Chronesome Jertilizes -

the ovum the result will be a makembr/o ,—v\__q@ — @vmalc

) I a Sperm &n/awwy X Chromasome fertilizes the ovum 4 the embrya

will be a Female &mb‘yo““‘-'(@-—-—) @ kma/e
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Second Week OF Pregﬂaﬂ(\:l_ g":’::‘h’:;"—u;ne:;r

oan

The following events (changes) aesur during the 2nd week :
———

(”IlﬂP'ﬂﬂWOﬂ:fhc blastocyst cempletes its implontation by the 11t
or '2,’;’1 dd)'o syncyh'a—hbphobki"

@ FOﬂhOHdéb__: differentiates into 2 layers < Cytotropho blast

(3) E m é’;yol’lwcmner cell mass) becomes 2 layers (bilaminar germ disc)

; : Eclodermal layer
.‘ormeJ °F<Endoa($rmaf layer

.. Amniokic cavi'ty .
(14)2&Vlh65 are formed 4 Yolk sac - 4

Eﬁ: during the 2nd week the trophoblast shows a rapid rake of growth
as Compared b the slow rate of growth of the embryonic disc .

Eighth Day ~ e
_~-'.."':‘ 15k

() Implantation: the blastocystis partially
embedded in the endemetrium.
. ectoderm

) Innter c2Ji mass (Embryoblast): <12
¥ the Cells become organized o Form a bilaminar
germ disc. formed of 2 layers.

@ inner endodermal byer formed of small,
P"’ygonal alls FdCth the lumen .

&) Quter eckodermal layer omadle of tall Colunnar

'syncytio-trophoblast

Cells-
‘@ rophoblast : cto-bophoblat

(A) the part of the tropho blask lying over the embryonic pale becmnmes
differentiated into 2 layers : | v
() ouler olark zone without cell boundaries Called Syncytio-~ tropho blast- .
@ fnner pale zone with clear cell boundaries Called Cyto- trophoblast.

caliicu vy valliouvalnici



Amniakic Cavily. Shirts b be formed as otlows; 19
t appear between the eclodermal Colls \Hhe tmphgg,;a,f

wCavilties: the

s Small clefts begin p  the amptiohie chl?)( |
., x> ) ’m'. . t . ’ )
+ He ,qleF ks Join each wiisee Y oF Flaf cells Clled the ammioblasts

 the Cyto trophoblast develops @ layer of / & .
whl’c}ay Lorms the roof of the amnistic conty whike ifs f.@r/s formed by

the ectodenmal layer . v

Ninth &Tenth Days - (9t a 05 ..

M Implantation : | - &
» Hhe blastocyst becomes laryerd more E::‘g, a8
deeply implanted | ®

$ the penetration defect bxan(e_s chsed
by a Fibrin clt. '

() Inner cell mass (embryoblast): &
Nno marked ch?:yes from the 8th dlay.

()-Trophoblast:

o

3019
o ULQY

don

r4
Yy
- “O)3Aduks s

f ‘);D:]q-o‘

. 5 o 5
(1) the whole trophoblast becomes diffe- o §. §§
rentiaked info Cyko-8 Syncykio brophoblast. .‘,Tg o

1sD)qoydop FELK
"0y R

(2) Spaces Called lacunae appear in the
syncyhb-l'rophoblas}- at the emBryonic pole -

() Cavities:

(2) The b4 ) yolk Sac : starts bs be formed on the venltral aspect of the

embryonic disc as bollows: |
(@) Cells From the endedermal layer grow dbwrt b> line the fnner surface

of the cytotrophoblast Forming a amembrane catled Heuser’s membrane -
() the Ity yolk sac meplaces the Cavity of the blastocyst . 4ts raof i's
| W«J by the endadermal layer while the remaining pact of (ks
wall 1s Formed by Heuser’s membrane- |
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The 11th 5, (2th Days - 20

I-Implantation: | e
' ' o ’ ematie nic layey o
 the Hasto cys} s completely embeded 1 *Fimind: | Eoserionitmesed
» the erdometrial epithelium grows by aver éf;ﬁ%f;ﬁﬁé%ﬂﬁﬁ; i‘,‘é
the penetration defect. | g SR u',ﬁfg.’ﬁ '.2?‘&13 33
- - § kil iyl iy A
| | Ny IR
1T- Embryoblast : no marked changes - ] P -
N From the 8th day. - 3}%" g-
- e R
T0-Trophoblast = sheus marked progress: (& B
A)Syncytio- trophoblast : 1 XN bz
() new lacunae are Pormed» (Huy are absenf % %;}" E;‘Kv’ A .
Opposite the ab-embryoruc pole - s €:t°.§¥ﬂ}3

(2) Lacunae communicale with eact: other a X
forming larger spaces giving the syncykio tropho - XA ;é‘, Yo
blast a frabecular appearance- '

) ot . s’ﬂa“" _____ (s \’: '-_:'(_ Qe LI

N GE S ChoT: Gn GEe G GEP T IO @GP WR G G G = S v W o

: ,_";. '
»# Cells of the inner surface of cytis-trophobl- § s
form a very leose tissue Called the extra %‘,/ %
embryonic mesoderm- :‘:3'& 3
» the tmphabla.sl- will be called the ?f!
chorfon & the blaskocysk is how g;
[ . 23
Ca"ed ﬂl& C’—Horl'omc vgsfcle,. Lé\'x; .
(25 Formation of extro.embryonic 28R
""'.""’-“—'-————-....___%‘
Coelom: %

< A 4
< ?(‘!‘IUI' Al s" ~"' .‘,'-‘ % i 1)

' . Th ’ NN PR Ly dmaying &
embryoniie mesodernt These Gavities then “BEGRN i NwEEREBE K ko dihom - RGBT N,

Fuce logether I'omuiy' the extrq embryonic Cslem. C'Ml"ﬁll“ Ve SI.CIC i
» This Cadom divides incompletely the messdlerm s
() Somako pleuric anesoderm:which bines the Gyte-trophablast & Covers the A.C-
@ splanchnoplcun'c » ¢ Wwhich Covers the yolK sac -
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NB the Conneching shalk orbody shalks is a mass of mesoderm 21
.Con ne_c.l' ing the raof of the amnsokic Cavity with the trophoblast.

I Cavities:

) The amniatic Cnvnl-y becomes |ar5er'
(2 The Yolk sac Shows no olefinite changes -
(3) The extra embryonic Celem develops (see P.20) -

T- Implantatiom

T-Embryoblast:

'3 th DO slnchno-pleune mesederm

1YY chorionic VillY
pku,ru mesoderm - 8

"", /-,r«r'v .

s Cmnple!e with Closure
of the penetration olefect ,
by epithelium -

Mo marked Changé.s
From the 8th day.

f m-‘ﬁ’ophoblasbr

l'hc most preminent chang

i's the appearance of IYY chari
villi as follows ;

parts of the cyfo- tmphoblasi e ) _
al the embryonic pole ProJa:I info the s.ync]ho -imphoblas# Fonmry Hze 1‘" Y
‘ehorionic villl which are Surrounded b}l trophablastic lacunae .

1%: i

‘ o,
W) ]

- Cavities:

3 ;mm'al:ic Cavity shows ne mgjor change - |

(2 Formaton of the Secondary Yolk Sac : the laggest part of
the 17) Yolk Sac is cub-of F§ the remaining pot becomes the 2ty
Yolk Sac - |

T ey St st



The 31d week of P[ggnancyl 22
(A) Changes in the Embryonic disc: |

(1) Formation of intra-embrysnic meﬁodam lcadmg to the transformahon aF

the bilaminar germ disc into a krilaminar disc:

(2) Formation of the notochord which is a lemporary supporting elemenl' bo //le
embryosnic disc

(B) Chbnges in the trophoblast ( chorion):

-3 “'YPCS of chorianic WIIi ( Primar & Scaanalaf/ ) tertiary) are formed
& Cover the whole surface of the Chorionic vesicle

- T Formation of intra embv;yon'ic mesodergn

A. Formation of the primitive smak 2
At the beginning of the 30d week,, the edoclermal

Cells in the Caudal pantaf the bi laminas germ dise.
migrate b the middle line forming the[primitive streak

C a narrew midline greeve having slighHy bulging areas
on elther side)

B- Migration of the cells of the anmve slreak ' - iy “y‘ e
str

‘goouys aapqmyid
Y] o uspDwieq

w the tells of the primitive streak npsmuatc themselves
between eclodermasendederm & migrabe in all direchions

¥ the new laya' of Cells fprmed behvesn the endederm

y ectederm is Qalled intra mbryanlcmeSoderm

» the mlgfz ,Hor of the mesodermal cells T, '5%.
~ eccurs on the sides of the mwld(elfneu the prochordld/ AL
F: )R s’

plate- | =/ %

+ I Hiis way the midline negion + the pmchorp/d/ / /L 3
Plate do nat Contain mesodermal cells & remain ig g

' bilaminar (Conlaining endoderm t.ecloderm only) 7 35 N
while the nemaining part of the embryonic disc i's T

tetlamingr (€ formed of ects, ends & mesodermi.

- [ YT

)
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__o§'1 Cloacal membmne:m the nggron o - 23
Vsneoliatily behind the coudel end of the 4 ;
primitive streak the embryonicdisc Remains
bi lamines e ecloderm W endodernn with i
(tervening mesoderm .this bilemind padt (s
Called the cloacael membrane -

‘@prochoral Plate : - in the cephalic

part of Hhe embryonic disc, the eclodern proghendd cloagel
remains in Firm centact cvith mJoalem le

bilaminar . This bilaminal medcan part in the (efhllle aspect of the embryonic
olioc i's Called Hhe prochorah/ plate which, later on, will become the

bucco pt. aryngz./ «mmbmne .

.Form 40N OF theﬂOtDChord rri;'lmeJch pit

) Formation of primitive node & primitive pit :

— @ marked Hu'ckem'r:g of the ectederm called
primitive nede (Henserv’s nede) appears at
the Cephislic end of the primitive Streak

o the primitive nede consists of a small
Centra] depression Called the primitive pit
surrounded by a slightly elevated area.

CZ) Notachordal Process :

the cells of the permitive nede pmllfcmk
% Pormt a solid rod of cells Called notochorda
process Chead process) which grows in a
Cephalic direchon along the smudldle line
between the eclederm 3, endodlerm.

(3 Nobochordal Canal : asmall central
==1 ———
Camal is formed insiole the rokochordal
\process Starting as a forward extension From §
the primitive pit. y passi nganlerdorly.

The noschardal comal is conmacted [ the Mmoﬁc
Cawl'y al' b prnmah’Ve pit.
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) Neurenteric canal: 24
X the Floor of te notocherdal Canal fuses inth the und. !l‘lymg snalederm
farming nelochordal - endedermal plate which later breaks down disappears
i and Hus a Conmection known as neurenteric canal is formed serving as a
: temporary Conmeclm behweerr the ammiohie cavily ¥ yolk sac .

" (5) Formation of the definitive notochord:
—' the nemaining part of the malochard (known as the nelocherdal plate)

) becomes Polded along a longitudinel axis forming the defimhve Hotochord
1 whithis a Solid cord of cells present int the muddle line between the

1 ectoderm & endoderm.

» — the endoderm below the notocherd becomes reaans}raclzd bkrm the roof of

x the Yolk sae-

. * Significance of the notochordls it acts as a temperary axi skelefon for

the esmbryo being replaced laker on by He Vertebral Column vhich is the
penne.nant axial skeleton .

[B “Chanqes in the trophoblast (chorion) in the 3/d Week |

(Formation of the chamamc villi)

\ry villus

25 Villus

- chorion




1-Primary chorionic Villi:

¥ begd'n b appear Ay the end of the 24 ': .

week ok the embiryonic pole. of the chorfonic. 7 ¥oig

Vesicle & frerease in number by the.
beginning of the 3rd week. |

# each 12Y villus is formed of :

&) a central Core of cytatraphoblask.

(2 a. covering layer of Syncytlo trophablasl

2-Secondary chorionic villi:  Sydss
¥ by the bcginni_n‘q' of the 3rd week celils .
From the extraembryonic meseolecm which
linso the Cyko }bpho’blai start & penetrale
the |2Y villi b Form the 2r¥chorionic wrlli
x each Iy villus Consisks of :

(b) a muddle zone of cyto Lraphablast. .
LG) an oufd’l' Iaydr OF SYﬂCyﬁ.dtraleb’as". TS. in zry V
' ~ . jnbervillus Spaces

onabryonit presodens

3) lertiary (Functioning) Chorionic Villi £+ <4 égroa-sn:
. > A WY . l:
; i A P ; .-.:. : .;.- ' .
© By the ead of the 3cd week a loopof - 2 Y ST = Hases
an affeient & an efferent CGpillary "”’""’?.-;:-‘:.-._-—'-.- ; :\.- -‘ : ( = ) iy
in the mesodermal Core of the 2+y villi .!.\._' ) > - O o) :
trans forming them inls terhiary choriomiz villl. LY N\ '\

N.B s the afferent Capn'llar, loop i's Connected
b the umbilical 4 whide the efferent one

15 conmecked b the umbilicd vein. |
(2) the terbiary villl' branch in the fulervillus spaces
% Oxygen whutrient substances difluse fann the

amaterml blood inthe intervillus space b the Gaprliapy . - .:1 3 )2
&ap m He 3ry vlllus- : %nug‘_ e
- I yncytiotrophob:
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Differentiation of the 3 germ layers 26
_ during the embyyonic period |
I- [ INTRA-EMBRYONIC MESODERM |

ocad

(1) Jnitially the intra embryonic mesadlerm is formed by the 174 dey as a
a sheel of loose Hssue between the ecloderm & endederm on either
side of the notochocd (it is absentin the region. of prochordal plake. 3, Cloacal

nembrane):- _
() As clevelopment Pra:eéa/.s 2 /ai(yftﬂa’t'ﬂd/ Jrooves appear in the me sodlerm
on either side of the notochord a/l‘wb/r'n_y 't onls 3 pazzf.s :

@ paraxial mesodesm () mtesmediate mesoderm () lat-plate mesoderm

A-{ Paraxial mesoderm |:

¥ Consists of z thick Jongi'ludinal bandls,

one on either side of the notochord-

# About the 201 day transverse greoves

”'\I »--- @ D .:.
TN, Ao

[ \ === =, ==
appear I the paraxial mesodlerm drviding - notochord Q T

. raxial Mesod- =
it inte small mesodermal blocks called Sommtes. vk g

lat. plate »

v Rate of formation of the Somites:
w the paraxial mesoderm begins Iy divide inle somile
by the 20th ola.y where the 13t Pal;z Cmost cephalic)
of somites appear. o

» 3 addiitonal pao of somittes are formed each ah/v
From the 215! to the 30th ddy ie by the end of the

W peiow [0IXvsed - ° -
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st menth (3o days) about 30 or 3| pa.w.o of somites are formed
w between the 3022 th I}Oﬂl days the rate o}' formation.
of Somlfcs becinmes slower Hil Fma/ly az by Fazfs °F

s:.muﬁo are formeJ

¥ Sequesce of appearurice of the Somites: the somites appear

In a cranio caudal direction. (e appear ist in the. cranial pant
of the parixial mesoderm thenproceed formahon Caudlally.

# Numberof Somites: 42- 4k pars of somites arranged as Fitows -
4 oceipital, 8 cervical, 12 thoracic s 8 /umbar 2 5sacral 3,810 (aa:ygca/

# Fate (d:Fferentmbmn of the Som:t,es

il d 3
¥ At the eﬂd’ 0/. I‘/le 4 _,"_Il w:zk the Somtft< start -» ‘ omyesleme.
b th/?renhaie in a crants-caudal divee Hon - % .‘ -
» Each Somite olivides into 2 parts : : /k

— aventrs medal paxt Gulled Sclerolome , Sclerstome.
- a dorso-tateral pant Called dermomystome

1~ SC’C rotome.: diFferentiates inle mesenchyme ( C.T of the embryo)

which will give the C.T, Cardlyge cells & bone cells of the avia skeletsn

2- D(J’ montyo Lome. : divides into : |
@) lah_vr’al part Cafled dermatome which SPreac/s lma’arc’aver of the ecloderm
& form the dermis of skin
® Medial parnt callad arystome : which develops ints myoblasks that later
will Porm the skeletal muscles of the bac//v .

 # Age determination during the Somite period:

» Darm_q the active ‘gamlh! PerwJ )( e be}WCen 20 » 30 Jays of cJeve/amef

Fhe age of the embryo Cam be mtyh/)' estimabecl by Counting the tumber
of Somites as showh (i1 the Following lable

Number of somites |1 [ 4 [ 71103 T16T19 T 22] 25 |22 | 21

age in clay s 2021|2223 |24 )25 | 26| 27 | 28 29;30'
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T T T T L ] T T T T LB T T

J, ' - paraxial mesoderm
PN .\ intermediate mesoderm
lat. plate mesoderm

B-| Intermediate mesoderm |-

¥ b forms Iongitudinal band ne oneach side) lying between the paraxial
mriesoderm (medial b (t) W laf-plale mesoderm (lateral ta i't) - ;

v T LJ T T T

: -y Fale: _’

] / (1) in the Cervical region it becomes segmerted -

[ (2) In the thoracic region it becomes partially segmeriled-

(3 in the lumbar region it is unsegmented Forming a solid mass called
the nephrogeniz cord- .

#Derivatives s the intermediale mesoderm will give origin to)) the Cortex

of the supra-renal gland (2) the excrelory uni'ts Cnephrens) of the lene/
® the 3onaa’s ( testis or ovary).

c-| Lateral plate mesoderm |:
s IF lies lab. ts the Intermediale messderm near the edges

 of the embryonic disc & extends cephalic la the prochordal plate -

» Caw'h'e.s appear Inside the lab plate mesoderm Nunite
lageter Forming the intraembryonic Caelom which
divides the lat-phte mesoderm inls 2 layers s

) somatic or parielal layer : which becomes adherent ts the ectoderm & frms the
| muscles, C-T.&supportive elements of the body wall.
@)splanchmic or visceral layer : becomes adherent to the endodessm &gives rise to:
@ the serous membranes : pleura , pericardium &peritoneum.

() the. smoothmuscles, CT of the gastrointestinal & vespiratory tracts-
© the cardio-vascular system.
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%" v de ooy i
-] ‘o‘}yolk sac o+ Yolk Sac

endoderm

(0 At First, the ectoderm forms the dorsal layer of the embryonic disc &

constitutes the Floorof the amniokic cavity-
@ After folding , the ectoderm becomes the outer layer of the body of the embryo

3 the ectodermal germ layer differentiates into the following structures:
(@) the epidermis of the skir (including the hairs , nails & skin glands)-
oy the neural tube which develops to form the nervous system-
© the senscry epithelium of the sense organs ) the pituitary gland-

| Neural bube
The neural tube develops from the ectoderm inthe Following steps :

(1 Formation of the neural plate -
at the beginning of the 3td week; the ecloderm over the notochord is thickened

forming a median band called neural plate ( neuroectoderm) extending from the
primitive node to the buccopharyngealmembrane - S
@) Formation of the neural groove : ‘

the edges of the neural plate become elevated forming Re-x Lt-neural Folds
- a0 aresult, the neun! plate s transformed into nesral groove-

(3 Formation of the newal tube : |
asthe neural groove deepens, the Re-2 Lt-neurnl folds approach each other
int the middle line &start fusion at the region of the i Hrsomite-The fFusion
of the 2 Folds then proceedsinboth cranial & taudal direction thus transforming

the neural groove into neural tube which is burried under the surface ectoderm

(ty) Closure of the anterior & posterior neuropores :

_at first, the cranial & caudal ends of the canal are open (connected Io the
ammiotic cavity) & Colled the ant- & post-neuropores -

_then, the ant-neuropore closes at the 20 somite stage while the post-neuropore
closes ak the 25 somite stage - -

5) Differentiation of the neural tube .
/

— the brood cranial part of the tube will form the brain
- the narrow caudal part of the tube will form the spinal cord—"
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1EThe Endodesmal Germ Layer | ‘30

+ AL first;, the endederm forms the ventral layerof the embiyonic disc & lines the yolk sac-

v as aresult of folding of the embryonic discAsee below), the upper part of the endodermally
lined yolk sac sac becomes inicorporatedinto the bedy of e embryo Forming the primitive.
gut which gives the following endodermal derivativess

(AW The epithelial lining of :

o) the digestive bract @) the respirakory bract (whicharises
as a diverticulum Fom tre

primitive gui)(3) the middle ear cavity & Eustachian tube-
04 most of the urinary bladder and the ure thru-

(B5The parenchyma of: o the torsil @ thyrid 2 parathyrid glands &) thymus, gland
up liver (5)parnicreas- =

Folding of the embryonic disc

+ At Hhe Lime. of formation of the somités by the end of the 30l weelo),

the Flat embryenic. disc starts to be Folded ventrally Abulges into the
amniotic Cavity- |

» Types of folds : the embryonic disc becomes folded in 2 directions
simultaneously

(v in cephalocaudal direction ¢ forming the head fold & bail Fold -
(2 in laters] direction : forming 2 lateral Bolds.

yCauses of Folding:

(» differential growth in the embryonic disc = the tentral (axial)

area of the embryonic disc. grows more mpidly than the peripheral
parts

@) the progressive expansion of the amiotic cavity-
x-Results of Folding :

(1) the Flat embyyonic disc becontes oylindrical % the embryo acquires its
characteristic form-

| @ the ammiotic cavity which was dorsal to the embryonic disc row
surrounds Hre embryo almost completely |

) formation of the qut : as a result of lhe formation of the the 2 |
ik Folds, the upper part. of the endodermally-ined yolk sac

becomes incorporatedinto the body af: the embtyo forming the primitive gut '\
() apart of the yolk sac remains outside the body of the embgyo

forining the definitive yolk sac which is connected I the primitive
Jut by the vitello Intestinal duct-
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¥ Features of the folded disc:

(5) As aresult of formation of the head fold & tail Fold,
the primitive qut becomes divided into 3parts :
@ H?gg: the part insidle the head Blj |
b hindgut:n » 2 » ilkld.
© mﬁgy b2 the part between the Forequt & the hindqut-

(&) Change of pasitions of the following styuctures :

@) the buccopharyngealmembrane which was caudal ,
to the pericardial cavity becomes cranial bs it after folding
(b) the pericardium &heart come tolie on the ventral

aspect of the embryo 4
(© the septum transversum which was cranial b the

pericardial cavity becomes Caudal lo it after folding-

@ the Connecting stalk which was attached ls the taudal |
end of the embryonic disc Comes to lie on the ventral  \\ {
aspect of the embryo. . - B ,"f,,’{f:,'f{g.,,,
(F the cloacal membrane. which was craniol to the connecting
Stalk comes to occupy the caudal end of the embryo
after folding- '

(7) Formaction of the umbilical riﬁq: |

- as a result of hlding, the connecting stolk comes bolie
on the ventral aspect of the embryo - g
- the site of attachment of the connecting stalk lo -
the ventral aspect of the embryo is bounded bythe
] e e _
the It Folds & is called the umbilical ring e

() the cranial end shows the Following fea tures: |
0y Forebrain swelling : produced by the growing forebrain

@ pericardial swelling : produced by the growing heart—\ .
(d)stomodeum : is the depression between the previous 2swellings 7 /;

(B)Mlddl end shows the following featwres:

1) the cloacal membrane : occuples the most caudal el
@ the allantois & connecting stalk : lie Cranial to the cloacal membrape -

. e R \
g5 g e
& — A
/ D 6 '\
v s " ‘\\
e
fim 3
i 7
% /)m 2
) ;
/0 4
L ‘ I | Yuke®
e \
&

\\, "m \. y

(C)‘ the venbra! aspect : shows a wide umbilical orifice ____—
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Intra-embryonic Coelom - 32

¥ Definition : it is the body Cavity of the embryo which is situated betwecn tre
the somatic & splanchic layers of the lat-plate mesoderm It forms the Cavities of the mnk.

riechpment N

~it begins as a series of small clefts inthe lat.plate-<{.q’

O "\ lat -plgte meseC__

mesodcrm _ :
_ these clefts enite forming a single contimtous  _ _\ - |
- shaped cavity formed of : i
@ a transverse Cephalic part which crosses the middle
Jine infront of the bucco-pharyngeal membran-—__
b) 2 latera! limbs which extend Caudally

then open into the extra-embryonic coel om

ak the lateral margin of the embryonicdisc-.

_ the 1.E- Coelom divides the lat-plate mesoderm ™~~~

into 2 layers ( dorsal &ventral):
(@ the dorsal layer becomes adherent 1o the
ectoderm forming the somatopleur( ectodermmesoderm,

(b the Ventrol layer becomes adherent lothe endoderm
forming the splanchriopleure(endoderm+ mesoderm):

yDifferentiation of the J-E-Coelom:

the LE-Coelom gives rise to the 3 serous cavities
of the body (pericardial cavity, pleural cavities & the
peritonieal CaviLy) as follows:
(@ the cranial transverse part of the 1-E-Coelom forms
the pericardial CaviLy-
(b) the cranial portions of the 2 lateral limbs
will forn the 2 pleural cavities-

future
...... > pericardium

""""" Voo
S SN bucco-phoyn-
Tt memb:-

© the caudal parts of the 2 lat-limbs will unitz
togethier forming the peritoneal cavily-
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[ DERIVATIVES OF THE GERM LAYERS | 33
Al e
T FE AR T
Y P
2 NI
@ M3k
ﬂ ) e
3\' \icses
r |
I Endoderm Mesoderm ECtoderm
| 1-Epithelial lining of : (1) All bypes of connective Lissue, | I- Nervous System :
() the alimentarycanal excepk: | Cartilage , bore xJoints. ~braing.spinal cord
~ant-part of the mouth t2) All bypes of muscles : skeletnl, |- pia & arachnoid mater
- lower part of anal Cartal Stmooth & cardiac riuscle - ~ sensory epithelium of the
H @)the respiratory bact 3)All cardiovascular gystem: sense ofgans.
the heark, blood vessels ) Skin: epiderms,hairanails

(3) theurinary bladder (except
the trigone)-

| @ mast of the urethra

(&) Ear + |
@pharyngo bympanic bube .
& middle ear cavity-

(©inner layer of the eardrum-

o-parenchyma. of :

® tonsil |
@ thyroid paratjymid gland's

3) Thymus gland -

(&) Liver

(5) pancreds

(1o Borie marrow %blood cells

(&) lymph vessels all lymph
tissue : lympli nodes % spleen.

(§) serous membranes : plewr,
pesicardium &peritoneunt-

(1) Dura maler &microglia of the
nervous system-

) Dermiis of the skin

(9) wrogenital §ystem exceptmos

of the urinary bladder &urethra -

(o) Cortex of the suprarenal gland. |

G)9londs: pituitarygland &
the medulla of suprarenal glanz)'

() Digestiveystem : lining of:

-ant-part of of oral cavity

- lower part of anal canal -

(5)Respiratory system :
cpithelium of the nose.

©Ear: external auditary

mealusXouter layer ofear
drum.

Scanned by CamScanner



(1) Jmié: all y the embryonic disc is nounded or
oval in oukline .

@ As development praceeals the chhth P“"}
of the disc grows at a higher rate tian the cauda/ .
part So expansion of the embryonic disc lakes place nd
more Inits ant paxt and it acquires a pear-sheped 'cpuuatend ———%

appeardarnce

External appearance of the embryo
during the 68 to 8th week of pregnancy

@) The forelimb buds appear at the bgjmm'q_q of the 5th
| week at alevel extending from 4th cervical tz 1SE
Hioracic. Sonites -
(2) The hind limb buds appear later & lie a} the level of
the lumbar & upper sacral Somites
N.B: at Ficst the Iimb buds proyecl-at right angle bo the
long axis of the buumk but in the 7t u 8H weeks :
a-the upper limb is adducted & rotated Ielcrall)f.
b-4 lewer « is adducted § rotated mcaball/.

(3) During Fhis period (lth % 3th week) the face
is Formed with the appearanice of the éars, nose &
eges
(4> puring the 2nd month, the age of the embryo Can be
determined by measuring its Cnawn—rump(c R) length ‘
as follows:

lc-Rlengthin mm- | 5 - 3 mm.] 10 nymem. I7-22mm | 28-30 m

4 .
:ﬂpf;:‘;rrk:_ 5 weeks | § weeks | v weeks |8 weeks
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l DECIDUA ~ 35 :
,vl zgffniﬂoﬂ: 4+ s the name 5,.fyen o Hhe .?ﬂ‘]?_””".idm

after Complete implan/uh’a'n of the blast, cy.;f ik y N s e
7/;& a'ea'a/mt wl'” be Sﬁeq, away w['[-[, Hre l[’dﬁ Pus ' w seciiue portotslts
af b'.rth‘ | corvin

}Eﬂ_fts Ofthe Cle ct'dua: : acc'ara/lry b ils relahion
Ls Hhe clorionic vesicle, the olecidua is a/li”&éa/ 1fe
3 pmds: o |
(), Deddlla bﬂSa’ is: Jt‘. I's the port which lies over
= embryohic. pole of the chorivtue Vesicle te
the paxt facing the chorion Frondosum (see p. 37 )-

wterine covity
dininishing 1o
size .

AN
@ Decidua Capsularis: » 5. the thin dper of decidua O
which Covers the ab-embryonic pole of the chorionic (S \
Vegicle (-e Covering the choriorr lasve /‘armily a }un i\
sule For it -

fused

decidva copsuleris
(L] y

decidus parietalis

» At First the dilferent park of the decidia are similar in s/:;caug
+ As He embryo grows; the decidua basalis develops lo form the naaternal
pant of the placsnta '
+The other 2 parnks of the decidua (decidua up sulareo ¥ decidua Paxitels)
degenerate while the dlecidua basalis remains ﬁmclbmgy . | '

v How does the decidua Capsuloris s parietalis degenerate ?

— s the embryo grows, the deciduz Capsularis grows Yexpamds with it .
and projects into the utercine Cavrfy - |

- with further growth of the embryo , the decidue Capsularis becomes stretched
begins la degenerate and comes nearer b5 Mhe decidua paveralis which becomes ’

c.mpres:cd' and begins alse (o degenerafe -

- Finally the decidua lpsularo ¥ glecidua parselalis Gome in Conbact with
each other B fuse together obliterating the wlherine C’aw'//
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— de¢ldus basalis
_ decldua capsuloris

uterine covity
diminishing in
size

vagine

; Jer fdua bctalil.
umbilical cord

dccidua :apsu!aris
and ,
decidus pariotalii

amniotic cavity

decidua capsularis

wlar /ﬂ sfruaauu
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" FOETAL MEMBRANES
FOETAL MEMBRANES

e ——

’Del in'uo‘l. im‘a, ment rw
’ﬁﬂsg,.. :

which ane derived from the primnhive blashomeres ( cells of the blastocysk)
amd do not enter i1 the Lormaltiont of the embrys itself .

e ———

5 o] I J&
The Poetal menibranes are.: (f) Chorion (_2>/Jrnmon(3)umb:hca cor
) yolk 3ac: |

- [ CHORION & CHORIONIC VILIZ -

e
en. B
chorion_leeve oy oo

»,

&
» 0% "':/,"'
/"f he( X L 4
g ,.’0 '™

opUj

¥ >y

oS

s : .,
N %

LSRR Y]

: s 2 B R \ decidua basalis
Chonont Frondositi ST TOw
N Placenta e S

¥ Deﬁfi fori: Chorion i's the hame given to the trophoblast after the Formation

i3

( B
[n 1433

 charienic villi

of the extraembryonic sresoderm Lrom 1} Inner surface

1- Formation of the Chorion: .
(1) Behore implarttation, the wall of the blasfocyst is Slmp/{ .cu/a/ te broptie blast
!

(2) At the beqinming of f'm/alantah'on the tropho blast differentiakes into
ant outer syncybo-trophoblast & an inner Cybotrephoblast -

(3) The cytatrophoblast later Forms the extra-embryonic onesoderm on it

inner surface which later splits into somato pleuric. & splanchnopleuric. layers .
(4) Borh the trophoblast and the somako pleuric mesoderm_are celled Hhre

Chorion % the blastacyst is called the Chorionic Vesicle-
11 Development of the Chorionic Villi :

(i primary chorionic villi =

(€] Secanc/ary chorionic vill( olescribe therr (See P 25)
@) Tertary chorionic vitlr:
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TL- )ater development of the choronic Villi:  assorbing vines
| Anchering villus 37

» the ltertiary il branch extensively lo form '3: T by Tt
a viHous liee - SNNRT Her

# the angpority of these bmnching Villl' ane Free 2
and surrounded by onaterna| bleed & Called absorbing |

.l"l—h:‘ s

¥ Few number of VIIli penetrate inbs the subshance
of the decrdua basalis & Fix Mre chorionie vesicle
t> He wall of the uterus b Celled Anchor, ing villi -

extra-embryonic masederm

V- Formation of tie 2parts of the Chorion: | “cyiotrophoblast
Syncytio trophoblast

¥ gn the early weeks of pregnancy the chorionic
Villi" cover the wheke surface of the cherionie vesicle -

*As pr{gmrmy advances the follawing ehanges occur ;

(1) Hhe chorionic villi which lie over Hhe embryonic _PQ/E ofl/:e chorioni e

——————— —

weslele becorme atore numerous W well developed giving this. pank o f tHhe
Chorion a leaf- like appearance [or this teason s pactof chorion I's

Called Chorion Fro ndesuny -J#1s the only Funchoning part of the chorion .

(2) Or1 the otfier hand, the il which lie oyer the remaining paxt of Hee

- e - —— — ——

Chorfonic Vesicle fegin lo degenerate by the end of the 31d montir i, Wu's
part of chorisnt becomes smooth  haring ns villi) 8 is Gilled the
Cherlon laeve -

|PLACENTA|

¥ Definition : 4+ a vital organ of Connection between

between Hhe foetal ‘b malernal circulations. 4¢
acls as a nutritive , respira tory, excr.szary "

endscrine organ far tre loetus darmj the intra-uterine
life- :

: ,7//1,' decidua parietoli's
i :l[,l)ﬂ uterine (avity

¥ Parts: the placenta is formied of the following 2 ports:
| o foetal port - the clorion Frondosum (see above)-
@ matesnal part : the decidua basaljs (see ;m‘ge-j'l ).

e — S o——



y chorionic villis 3 8

« Structure of the placenta : ori

: ) intervill ces:

the internal structure presents the followig L'O"’Pone"&{«(sg)éywﬁpﬁ:bsl;g;z shell. -
% placental septn&Cotyledons.

() Chorionic Villi :

_itis of the tertiary kype (€on
of extraembryonic mesoderm & blood vessels)

—the orea of the chorion to which these villiare 47 M
atbached is called the chorionic plates A

 the villi which getotached o the decidua
basalis are Cailed anchorifg orstem villi-

- Hhe side branches “Filie siem villi whichremain free inside the

intervillous spaces arc called Floating or absgrb‘/ngl/{/l

@Intervillous space : (the space between the vill)*
_. it lies between the basal plate ( Fohnlng its reof) & the chorionic ,:latc (forming its Floor).

..ih_:'s filled with maternal blood toming from the maternal arterfes- / N

3)Cytotiophoblastic shell: ies inthe foof of the intervitlous space)— LR~
itis formes ak the basal plate,by Fusion of the cytotiophoblast of the
adyacent aichoring villi o form a Continuous sheek- fex I

 Placental septa: asefinger-like p
from the reof of the intervillous space bub

pases of the placental septa a’ comesponding 6 \G

f decidiua basalis bounding clevated masses (Cotyledons)—

lous wall which separate
temal blood

taining a central core

ocesses which project ‘
Jonob reach the chorionic plate-X

& COIQwaIDIE_ : the
grooves on e ouler surface o

© placental Basrier: itmeans te Jayers of the vil
the Foctal blaod (in the capillagy leop of the Floaking villus) from the ma

(In the intervilleus space)- fsos
_a-Triearly pregnancy, the placental barrieris formedof I layers 7

) the endothelial lining of the caplllary loop i the villus-
mesocler min Lhe Core of thevillus -

@yextra-embryonic
@ a layer of cyto- tophoblast L R e ;
) alayer of syncytio- troﬂroblasb///'/’ m
(& In late pregnam;y s at the Lth month, the placental barrier is reduced '.". :
T iness ( loallow easler exchange of gases & nulrient sub ST i
(nendothelium of the capillar; T Alilk
ybecores Composed of 2 layers oitly < o the syncstio- boph : bla; L /»r | £



wPlacental circulation: has 2 Components:
B

(A Maternia) cisculation in the placenta : ]
materna! bleod (oxygenated) passes From the spiral artesfoles—
of the decidua basalis to the intervillous spaces betseen the Villi
then leaves via mumerous thin-walled decidual veins-

B feetol Circulation in the placenta:
— the deoxygenated Fetal blood reaches the placenta via
ihe branches of the 2 umbilical arteries - =
~ tie blood Flows through the artertoles then the tapillary
loops inside the villi where exchange of gases lakes place
- oxygenated blood returns o the foetus via venules & veins
which _yorn one another & drain into the umbilical vein—

I GROSS MORPHOLOGY OF TIIC PLACENTA

The Full-term placenita hds the following Features : '
¥Shape : circular disc- | w0 | P
¥-Size : 15-25 cm in diameter & 3 cm thick Cin the centre)- /N7 05
¥Weight : about )5 Kg- . I

¥ Surfaces : It has 2 surfaces : foetal & maternal

Foetal Surface Maternal Surface

branches of umbilica Co tyle(lon s
vessels seen through
the amnion

-
decidua basali's
: removed loshow

- underlying
5 -\ cherlonic villt

¥ It is directed inwards (towards the foctus) | directed outwards towards the uterinewall

¥ formed by the chorionic plate Formed by the deciduabasaljs

¥Very smooth & Covered by the amnion The | rough X irregular- It is divided by
umbsilical Cord is attached near the centre | grooves into 15 -20 slightly elevated
of the feetol surface & the umpilical vessels | areas cafled Colyledons.

are seert drl/e{g/‘qg from the site of attachrent ;

LAV ]
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¥ Growth of the placenta: iy 40
| ; ;
1y the placenta becomes completely ormed by the 3—’:" ':’:; "15 P

2y From the 31 month omwards, the placenta growsM > "= o bt
( i‘” it increases in thickness by elongation oF the wllra.w[ ing of mblv;r;l’llljaw Sp
o o » diameter secondary to the growth of the ulerine

(3) At Hie last month of pregnancy, the placenta unde,‘yoeg degeneratiol whichis

manifested by: 5 P
@ Fibrosis of the villi resulting in reduction of the placental functions:
(b the beginnitg of separation of the placenta from the wall of the uberts:

FUNCTIONS OF THE PLACENTA

(1y Respiratory funckion: the placenta allows exchange of gases between the foetal blood
& the materrial blood * @ oxygen diffuses from the maternal blood to the fretal blood -
(b Coz » .+« Fsetal blood o the maternal blood-

@ Nutritive Function: it allows the passage of nutrient substances, vitamines&
minerals from the maternal blood tothe foetal blood-

(3) Excretory function: it allows the diffusion of the nitrogenous products eg urea
from tie foetal blood to the maternal circulation:

(Secretory (endocrine) Funclion: the placenta secretes the bllowing hormones:
wprogesterone : is secreled starting from the end of the Lth month. This hormone
is essential for the maintenance of the normal pregnancy-
(b) pestiogen : reaches the maximal secretion at the end of pregnancy . Ik
increases the sensitivity of the uterus to the oxytocin hormone
© Cherionic gonado trophins: have action similar to the L-H.hormone of the
" pitvitary gland-They  pass to the maternal blood —>- urine
(used for testing the occurance of pregnancy)-
dsMelanin spreading factor : responsible for pigmentation of skin of certain
. areas inthe pregnant mother-
(5)’})!‘01;6(:111\/8 Funckion : the placental barrfer has the Fo”owfn_q Funckions :

@ it prevents the passage of most (but not all) micio organisms to the foetus.
Certain viruges (e-g Aids &germanmenseles) & bacteria (eg syphilis)can

showever, cross Hie placental barvier & infect the foetus:

(b) it prevents mixing of maternal blood cells with the feetal blood cells-

©) It permits the passage of antibodies against some dissases from the
maternal to the Foeta) circulation:
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CONGENITAL ANOMALIES OF THE PLACENTA | 41

( F\)Abhormalil:ies nsizedshape: - : #0t)
0 Diffuse placenta (placenta membranacea) 5Hz placenta lines F"‘f gra;te:r
ppart of Hhe uterine Cavity - It is due b the persistance of Hw chorionic Vi ',;
the chorion laeve (both chorion Frondosum & laeve. share in the formation

of the placenina).

(2 Accessory placenta (placenta succenhunate): the placenta has otie or
Zaccessory lobes Complelely separate from the main placenta - |
- 3 Bidiscoid placenta : the placenta is formed of 2 disc: like equal par.
eachof which receives a branch From the umbilical artery-

(o Placenta accreta ¢ a placenta which shows abnonnal Fixation o the wall of the
iterus .- It is due Ib extensive invasion of the stem villi bo the myomekrium.

(B)Abnormqtitie‘s of position:

y Normally, the implantation occur’ i the post- wall of the Fundus
& the placenta develops in the upper part of the uterus - )

y iFimplantation occurs jn the lower part of the uterus , the placenta develops in
the lower uterine seqment &is called Placenta preyia- . o
»Types of placenta previa: occording to its relation o the internalos of {{
| the cervix, placenta previa is classified into 3 types: \\ %
wplacenta preyia Iatesalis : the placenta enchroaches on the lower ulerine g

_____ e segment but does ot reach the internal 05/ <A

@ » ___»_ maginalis: the maryin of the placenta overlies
the internal os of the Cerw‘x\
B3 » » cenbralls : the centre of the Placenta overlres

s e e B e e G G, S e e e

the internal os of the cervix.

N-B : placesnita previa s a dangerous abnormality leading to premature
separation of the placenta from the uterine wall before labour
which results in ante-partum haemorrhage (i'e before | aloyr).

&5 Abnormal attachment of the umbilical cond to the placenter :
see page L6 -
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The Amnion 42
¥ Definition :it is a membrane which bounds the amniotic cavity &is

continucus with the ectodermal germ layer at the amnio-ectodermal yunction-
¥ Early develspment of the amnions amniotic Cavitys g >
) the amniotic cavily starts o appear inthe 7t day as small 5 V
intercellular clefts between the ectodermal cells &the trophoblasty”.

@ the clefts soon unite logether forming a small space
between the trophoblast & the ectsderm Called the amniotic cavity

&) the ammiotic cavity enlarges in size & becomes rooked by 275,
a layer of Flattened cells called the amnioblasts, () P X

which develops from the jnner surface of the trophoblost. U -

() after the formation of the extraembryonic mesoderm,
% the development of the extraembryonic ceelom inside
the roof of the amniotic cavity becomes separuted
from the trophoblast by a mass of extraembryonic -
mesoderm Called the connecting stalk (body stalk)-

(5) the amniokic CaviLy is now bounded by amembrane

formed of amnicblasts +extraembryonic mesoderm
&is Called the Amnion———

ectoderm
d pJe rm

www

Bloslecysi
covily

.........
nnnnnnnnnnn
oS .

Amniotic %
Cavity.

¥ Formiation of the primitive umbilical ring s
) AL first, the amnio-ectodermal yunctionis Contintous
with the periphery of the ectodermal layer of the embryonic disc
@) as folding occurs, the embryonic disc bulges into the
amniokic cavity & the amnio-ectodermal yunction becomes
carried lo the ventral aspect of the embryo & becomes
oval In shape &is called the primitive umbilical ring -

A1915
1393UU0T

b\su

¥ Enlasgement of the ammiotic Cavity & obliteration
of the extra embryoric coelon:

- as prégnanr:y advances, the amniotic cavity enlarges
rapidly & by the 3 rd month it surrounds the embryo (WY .
almost Completely- N AT P i

_ the amnion Finally comes in contact with the choriort
thus obliteraling the extra embryonic coelom-

amnion
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“The Amniotic Fluid

¥Nature : itis the watery fluid filling the mmniotic cavity-

¥ Source: itis secreted by the amnioblast cells -Jt also receives urine secreted by the feetal kidneys-
yAmount: | —|.5 liters (at the end of pregnancy)-

¥ Functions of the amniotic Fluid -

bl () acks as protective watery cushion around the embryo (protecls against trauma gexternal pressure) -

L S TERTEIR

| (@) prevents adhesions between the embryo X the ammion & alse between the oiferent parts of the foetus.

ot @ keeps Constant temperature around all parts of the body of the embrys.

‘ L &) allows f ree moverients of the mb()’o thus erncourages the dchIopment of the muscles.

’ (5) provides a space for the accumulation of foelal urine 3 meconium (a dark green
discharge which Comes out of anal canal before birth & few days after birth).

(&) protects the foetus against the strong uterine contractions occuring late in pregnancy-

(7) the foetus begins swallowing of the q;ngbl_ﬁicf h_ng{ This helps the development

of the suckling reflex-
@) It has important functions at the end of pregnancy & during Jabour «
@ at the beginning of labour the amniotic cavity bulges downwards into the
cervix forming tﬁe“ba_q of waters"which helps to dilate the cervix gently-
(b yust before birtly, the amnion ruplures h'berab‘ng the amniotic Fluid which
has an antiseptic nature (washes Ife vagina)-

*Abnormalities of the amniotic fluid :
(), Dhyohydrammbs : the volume. of the amniotic fluid is less than b litre This may
lead to adhesions between the embryo & the amnijon.

(2) gol_y fydramniws : the volume of the ammniolic Fluid is more. than 2 litres This
may Jead lo premature rapture of the amnion-

canned by CamScanner




“The Umbilical Cord 44
¥ Defitition : itis a bundle of vessels enclosed inside a tubular sheatl of amrion.
1t extends from the placenta to the umbilicus of the Foetus-

¥Development : .
(1) formation of the primitive umbilical ring - g ‘

jon

—as a result of foldiing , the embryonic disc bulges into
the amniotic cavitysthe amnio—ectodgrmal Jurickion s !
Carried onto the ventsal as pect of the embryo-

—the linie of reflection between the amnion &ectoderm ¥
acquires an oval outlinie &is Culled the primitive umbdlical fing S

(11) Formation of the primitive umbilical Cord -

— By the 5t week, the primitive umbilical ritg constricts
to form o tubular sheath which encloses the body stalk;
the yolk sac &ils vessels &part of the allanlois This
tubular sheathis called the primitive umbilical cord

(D) Formation of the defiitive umbilical cord: \

~ the umbilical Cord elongates Xils Constituent stiuctures O\
undergo changes as follows :
() the extraembryonic mesoderm of the bodystalk changes
to amucoid substanice called “Wharton’s gell _y” (Forms the main bulk of the cord)-
() the remnants of extra-embryonic coelom inside the cord gradually disappears
3) the yolk sac becomes obliterated together with the vitello intestinal duct connecting
the yolk sac to the midgut-
) the distal part of the allantois becornes obliterated while its vessels persist &
elongate bo form the umbilical vessels -
) ot the 611 week, a part of Hie midguk loop enters the umbilical cord (physialogica)
hernia) then returns again to the abdpminal avity after the Joth week-

Anatomical features of definitive U-cord
¥ m soft tartuous Cord having a smooth surface (Cowred by amn/bn_)- umbu.'uf

¥ lengths 50- 60 cnlong & | cm. indhiameter: ot

s Skructire it is formed of ouler coverfing of amion enclosing :
wy gelatinous ground substance (Wharlors gelly)—
(b) 3 vessels = 2umbilical arteries % one umbilic] vein
©) remnant of the allantois

i
N el tantois
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. 45
x Attachments : it is attached between the umbilicus of the Foetus %, the pPlacenty
(ntear its Centre). . 75 —

| Abnormalities of the mbilical cord
n very short cord: may Cause premalture separation of the placenta”
or the cord itself may rupture. AT
Q) very h_ogy Cord ¢ may wind around the neck of the Foetus
cousing ils death or may prolapse from the cervix:
3 Exoniphalos : the umbilical cord is distended. s contains

loops of the midqut (small intestine) i e
itis due to failure of reduction of the physiological AN
. umbilical hernia -

& Absiormial attachment of the cord to the placenta »
@ eccentric attachment of the umbilical cord : — — . —

(bymarginal attachment of the cord ( battledore placenta)-——é '
© "_’ela!"g]tgu_s-_af_tgc_}_’ ment of the Cor: d : the cord does not reach

the placenta but éﬁcls in the surroundiqg membrasnes .

&) Abnormal structure of the cord -

“the cord may contain one umbilical artery only Cinstead of 2) -
this may lead to corgenitol malformations -

(6) Knoks of the umbilical cord: are of 2 Lypes :

dute to excessive Lortuosit Ly of the umbilical vessels They are ot e fF
dangerous to the foetus (rormal). o—o

- R Pem W s W P

obstruction of the blood Flow in the wnbilical Vessels leading to
death of the foetus -

(7) Double or triple umbilical cord -
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D Secondasy yolK Sac:

[YOLK SAC | 46

¥ Definition: itisa cavity which develops onthe ventral surface of the
embryonic disc 8is roofed by the endedermal germ layer-

(D) Primary yolK Sac: e / p

~it- develops about the gth Ja_y whmt}zaxbdc{' m of the O‘r_ 7
embryonic disc grouts down on the inner surface of the X S
trophoblast Forming amembrane called Heusers membrane X 28725

~ the 1Y yolk sac Is thus roofed by the endodermal germ layer while therest
of its wall is formed of Heuser’s membrane with iks coverirg extraembryonic mesoderm.

- the 1Ty yolk sac later separates from the trophoblast
by the development of tie extraembryoric coelorm-

- it develops about the end of the 2151d week uthen the
terminal end of the 1% yolk sac becomes cut —off

~ the 219 yolk sac is covered by the splanchnic layer of the '

extra embryonic mesoderm
_ a network of vessels (catled vitelline vessels) develop i

the mesoderm Covering the 21Y yolk sac

(1ID) Definitive Yok sac:
- as aresult of ﬁ)ldl'ﬂﬂ of the embryonic disc, the roof of the
21y yolk sac becomes enclosed inside thie body of theembryo

~ the 2% yolk sac is thus divided into 3 parts :

(@ foregut : inside the head fold of the embryo -
1)) hflldguk: o lall p o owiw W e
) midgut : inbetween the boregut A-the hindgut- N\
@)the definitive yolk Sac:isthe part of the yolk sac _
lying outside the embryo (inside the umbilical cord) ;—/— '
it grows very slowly (never exceeds Yz cm.indiameter 2L
then shriaks o form a small body lyinginside the umbilial cord. £ .
(3) the yolk sac stalk (vitello- intestina) duct) = connects the primitive

chEm D R WS .

qut with the definiti 17;:}0;;(;;1‘5 Later. ;n: it ch:c;n—zgs-wmplctcy obliterated.-
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¥ Functions of the yolk sac: 47

(W the primitive gut is derived from the roof of the yolk sac- |
@ the allantois is derived Fromt_he, Cauda[qurb of the yolk sac (see b;laug.
@ the primordial germ cells (spermatogonia or cogonia) arise From the Caudal
wall of the yolk sac then migrate to enter the developing gonads of theembryo-
tWBlood is Formed in the mesoderm of the wall of the yolk sac during the 30
| hth , 5th& &t weeks. ‘ |
(5 the Vitelline vessels (of the yolk sac) form some of the embryonic vessels.

N-B: the yolk sac has No nutsitive Funickion in man ¢ althougb itis called
- YolK? sac, yel it does not: contain any yolk .

The Allantois

¥ Delinition;itis a tubular in vaginatior of the dorsi-caudal part B

of the yolk sac into the. Connecting stalk
¥Development : s

() itdevelops during the 3rd week as a tubular invagination From the dorsi-
caudal part of 2y yolk sac which extends into the Connecting (body) Stalk-

@ When the hindgut is formed, the allantois becomes
Conrtected to the ventral aspect of the Cloaca.

(3 the allantojs has 2, parts :
@® an intra-embryonic part ([nside the embryo)
whick forms the urachus that connects the urinary
bladder to the umbilicus-

& an extra -embryoric part (inside the umbilical cord)
which becomes obliterated-

¥ Significance of the allantofs :
() the proximal part of the allantois enters in the
formation of the urinary badder while its distal
part (the urachus) js obliterated forming the
median umbilical ligament which extends From
the apex of the urinary bladder to the umbilicus-
) the allantoic vessels form the umbilical vessels.-

rnre:ul.
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Externol features of the Foetus

o e
(From the 3 month lilbirth) . w4
¥ During the 31d lunar month T

0y the face acquires the human appearance : o %
Y

wthe eyes are dircted forwards istead of laterally
() »» ears are directed laterally - '
(2) Nails appear on the back of finger tips- SR Rl ).
(3y umbilical hernia is reduced s the umbilical B ol 5 bl AT Ay GH S HONER
cord is attached near the symphysis pubis -

o the sex of the Foetus Can be distinguished by inspection of Hie external genitalia-

¥ During the sth jynar month :

1y Lanugo hairs Cover most of the. body -

(2) Seburmn starts to be secreted by the sebaceous glands -

3y umbilical cord migrates cranially away from the symphysis pubis-

(lp Movemenks of the foetus Canbe felt by the mother (this is talled quickening)-

¥ During the 781 lunar month:

w skin wrinkles disappear due to deposition of Fat under the skin-

@ Eye lids, which were fused, become now separate from each other

(3) the body is covered by vernix Caseosa (compesed of sebum mixed with
desquamated epithelial cells) -

(&) a child born at this stage can survive-

% Durirlg the 91 lunar month :

() Lanugo hairs disappear (except over the scapulae)-
@ the umbilical cord reaches the centre of the abdomen-

3) nails are elongated-

v At Birth (1081 lunar month)

(l)mgﬂ' of the body is about 50 cm (from head to heel)-
f oddy i 3L

2)Wel By, h 3-33 kg

(3yin the male, both testes are present in the scrobum:
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Multiple Births

*Incidence: - it s
) Twins (2 embryos) : occur approximately orce inevery 3 gzblrl:hs.
@ Triplets (3embryos): v e R 83 =
3) Gundruplets (l,.embrya5) » » D ST, DR

(&) 5 or 6 embryos may also occur but very rure >

DEVELOPMENT OF TWINS |
. Dizygotic :result from fertilization of 2 separute ova

¥ Types

* "~ Monozygokic s result from division

Monozy9gotic (uniovular) EWins

Dizygolic (Binovular) Ewins

sperm e : spernl
- s = '.a’ ovum

L“s@-‘@)‘::; = ( n,.

cvum oo
Zygole. N T
6]

i

oneé Zygote

/
e

Tricidence

ore Common ( 70 ¥.of twins)-

less comnion (307 of kwins) -

Mechanism

ey result from the ferLilization oF 2
ova which are djscharged simultanesusly

they resulk from the division oF a single
fertilized ovum (zygote) during one.of

From the 2 ovaries during anovarian | the following stages of development:
4 of cycle by 2 separate sperms (@) at Hre 2:Cell stagé where each cell
evelopment ar . :
will developinto a separate embryo
or(®) at the stage of the blastscyst where
the inner cell mass divides int> 2
| parts,each of which forms anembryo
Placenta | 2 separale placentoe. single common placenta
Chorion | 2 separate chorionic sacs Single common cherlenijc sac-
Se X |maybe of the same ordifferent sex always of the same sex
|the twints have different features due | theyare exactly identical Cexcept for
Features |io different: genetic constitution because | Finger prints) & ave the same-genetic.

they develop from 2 separute Zyqotes.

coastitution as they develep From one zygete

oudallieu Dy cval I‘IOL,d.I el



Coﬂoined (siamese) Twins

¥ Definition : they are fused monozygotic twins.
v Cause :incomplete sptitting of the 2inner cell
masses of the monozygotic twins

¥ T)jges S acéordfng [z the site of Fusion, the . o gammr
conjoined Ewins are classified into the following types :

/blaslocy:t
cavily

0 W Ae
UES ) 1 (\/} ¢
/ // . (, /\ \%\
faa\
! s b (4 pyopagus
()Craniopagus  (pthorucopagus  (3)xiphopag e sacrl g

uaited inthehead ~ united inthechest uniited in the abdomen
N-B : Somietimes onc of the twins may be reduced in size and appears as an
~ appendage atached lo the other twint- ,

(ongerital Malformations

¥ Definition: any analomical defects present at birth-

+ CONISES : exposure of the pregnant mother Lo leratogenic agents (agents which
couse malformations)during the sensitive period of pregnancy (the period
of orgarogenesis which extends throughout the I5t 3months of pregnancy).

— — — — S T — S

o) physical egents : e-g radiations as x-ray, gamma rays selectrons
(@chemical » :eq some drugs as thalidomide 3 hormones-

(3)mechanical : pressure :on the foetus especially in association with oligohydramnios.
(4) Infectious agents : eq the virus of Germanmeasles & the bacleria of syphiljs.

¥ Mechanisms : teratogenic agents produce malformation thrbugh :

() production of gene mutations or chromosomal aberrations -
@ Interfererice. with the ackion of the organizers which stimulate the differentiation

of tissues, Jeadjng to failure of formation of the related organs ( ageriesis)-
(3 arrest of the growth of de velopinig omyans leading Lo incomplete formation (Hypogenesis)-.
4y intesference with the normal differentiation leading to the development of

malformed organs -
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