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ABSTRACT

Background: The aim of this study was to explore the ultrastructure
changes of the left and right ovaries at the pre-hatching period of
Alexandria strain of chicken. Methods: One hundred fertilized egg of
Alexandria breed of chicken used. The whole embryo has undergone the
light microscopic examination at HH20 (E.3), HH21 (E.3.5), HH23 (E.4),
HH29 (E.6) and HH34 (E.8). The ovary has undergone the light microscopic
examination at HH38 (E.12) and HH42 (E.16), SEM at HH26 (E.5), HH29
(E.6), HH36 (E.10), HH38 (E.12), HH39 (E.13) and HH42 (E.16), TEM at
HH38 (E.12) and HH42 (E.16). The genital ridge appeared by a thickening
of the coelomic epithelium medio-ventral surface of the developing
mesonephroi at HH20 (E.3). The boundaries of the undifferentiating gonads
defined clearly separated from the mesonephroi. The undifferentiated
gonads bulged as a distinct organ in the coelomic cavity at HH23 (E.4).
Results: At the initial stages of the gonadogenesis, the germinal epithelium
was stratified squamous epithelium. The PGCs appeared at the genital ridge
at HH21 (E.3.5). The PGCs viewed at the dorsal mesentery with few
microvilli and showed positive PAS reaction because of the glycogen content
in their cytoplasm. The left-right gonadal asymmetry firstly detected by the
number of PGCs migrating toward the left gonadal ridge more than the right
at HH20 (E.3) and the macroscopic examination of gonadal asymmetry
began at HH34 (E.8). Conclusion: The left ovary appeared a smooth rod-
shape, its stroma showed lipid droplets and its parenchyma showed an
extensive arrangement of interstitial cords at HH42 (E.16).
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migrate by a well-defined route into the genitelige'®

INTRODUCTION

Alexandria strain of chicken is a tetra hybrid sros
mating of local Egyptian breed between Fayoumi and
Barred Plymouth Rock then with Rhode Island Red and
with White Leg Hord*? The fertility of Alexandria
chicken reaches 88.17% and the hatchability isZP6.8

It reaches the sexual maturity at 172 days postirag
and it characterized by high egg yield reaches tabou
474 and highest egg mass about 1987 Pgm.
Gonadogenesis is the process of embryonic gonad

The PGCs are founder cells of the germ line ant the
descendants will form the functional gametes of the
adult animal”! The two basic roles of the ovary are to
deliver the ova and to function as an endocrinaroigy

the production of ovarian steroifls. Although
vertebrates including the chicken display a supeifi
bilateral symmetry, most of the internal organs
including the ovaries develop and locate with a
consistent Left: Right (L: R) gonadal asymmetry as
only the left gonad and left oviduct fully develodd

generation that divided into three phases: geriige
formation, gonadal differentiation and gonadal
function®™ The gonadogenesis begins with the

primordial germ cell migratiol:® The primordial germ
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cells (PGCs) are germ line stem cells that give iro
gametes in the vertebrates and they originatedsutbe

Considering the economic importance of the ovary in

embryo at very early stage of the development and he egg production and the high fertility and early
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maturity of Alexandria chicken attracted us to
investigate the embryonic development of the owry

the pre-hatching developmental period using the
transmission and scanning electron microscopy
supplemented with light microscopy.

MATERIALS ANDMETHODS

Eqg incubation
One hundred fertilized egg of Alexandria chicken

obtained from Abees farm that is belong to the Fgcu
of Agriculture, Alexandria University, Egypt. These
eggs incubated horizontally at 37.5°c + 2°c witl§652
relative humidity until embryos reached the appedpr
stages using the chick embryos staging gtf&he

Scanning electron microscopic examination (SEM)

The specimens were immersed in a fixative (2%
formaldehyde, 1.25% glutaraldehyde in 0.1 M sodium
cacodylate buffer, pH 7.2) at 4°C. Once fixed, the
samples were washed in 0.1 M sodium cacodylate
containing 5% sucrose, processed through tannd; aci
and finally dehydrated in graded ethanol serieslfor
minutes in each (50%, 70%, 80%, 90%, 95% and
100%). The samples were critical point dried irboar
dioxide, attached to stubs with colloidal carbord an
coated with gold palladium in a sputtering device.
Specimens examined and photographed with JEOL
5300 JSM scanning electron microscope operati2$ at
K.V. at the Faculty of Science, Alexandria Universi

Transmission _electron _microscopic __examination

embryos harvested at various stages of development(TEM)

during embryonic period.

Samples
The whole embryo undergone the light microscopic

examination at HH20 (E.3), HH21 (E.3.5), HH23 (E.4)

HH29 (E.6) and HH34 (E.8). The ovary undergone the
light microscopic examination at HH38 (E.12) and
HH42 (E.16), SEM at HH26 (E.5), HH29 (E.6), HH36

(E.10), HH38 (E.12), HH39 (E.13) and HH42 (E.16),

and TEM at HH38 (E.12), HH42 (E.16).

Collection of embryo

Immediately before procedures carried out, eggs
sprayed with 70% ethyl alcohol. The cracked and the
content transferred to sterile, clean and dry pisi.
The embryo and overlying vitelline membrane very
gently peeled away from the yolk and the older gxdor
obtained after cutting the main umbilical blood sads.
The embryos transferred to a petri dish containing
sterile phosphate buffer saline (PBS) then the gosbr
washed and removed by small spatula and transferred
2 ml sterile Eppendorf tube. The smaller embryosfr
HH20 (E.3) until HH36 (E.10) wholly collected but
after these stage from HH38 (E.12) until HH42 (.16
the mid-ventral incision made and the abdominahosg

Small cubes (1 mm3) from 12 days, 16 days old @mck
embryonic left ovary were fixed in 6% solution of
phosphate-buffered glutaraldehyde, pH 7.4, at £t&f
hrs™ After initial fixation, tissues washed in several
changes of cold (4°C) 0.1 M phosphate buffer exéry
min for 2 hrs. Samples were then rapidly dehydrated
through increasing concentrations of ethanol,
transferred to propylene oxide and placed overtriigh

a 1:1 mixture of propylene oxide and epoxy araldite
Semi-thin sections (1 mm) were first cut, staingthw
toluidine blue and viewed with light microscopy to
specify areas suitable for transmission electron
microscopy. Then ultrathin sections (60-100 nm)ewer
then cut by a glass knife with an L.K.B. microtoarel
stained with uranyl acetate followed by lead citrdthe
ultrathin  sections were examined with JEOL
transmission electron microscope operating at 100 K
at the Faculty of Science, Alexandria University.

RESULTS

Genital ridge formation
HH20 (E.3) was the beginning of the gonad
development that started with the gonadal ridge

removed then the female gonads dissected and formation that firstly appeared as rod-shape sirest
separated from the embryos, washed in PBS and of tiny bilateral thickening of coelomic epitheliuah the

transferred into 2 ml Eppendorf tube.

Light microscopic examination

The samples were fixed in 10% buffered neutral
formalin for 48 hrs., and then dehydrated in asicend
grades of ethyl alcoh8!! They were cleared in xylene
and embedded in three changes of paraffin. Thdfijpara
blocks were cut at 4 um thickness and stained bsidHa
hematoxylin and eosin for general studies, Periadid
Schiff technique (PAS) for the demonstration of BRGC
and Crossmon trichrome stain for demonstration of
connective tissue and musclgg?
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thoraco-lumbar region at the level of the urogenita
ridge that divided into the lateral urinary ridgdneve
the developing mesonephroi located and the medial
genital ridge [Figure 1]. Nevertheless, by HH213(E)
the gonadal ridge became more thick and obvious. Th
gonadal ridge located at the medio-ventral surfdicke
developing mesonephroi and near the base of trsaldor
mesentery on its both sides. The undifferentiatethds
appeared firstly as paired rod-shape structurds thé
left gonad slightly larger than the right one. The
boundaries of the undifferentiating gonads werel wel
defined and separated from the developing mesooiephr
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[Figure 2]. At HH23 (E.4), the undifferentiating rggds
protruded into the coelomic cavity as a distinajaor
with rounded boundaries [Figure 5]. The primary sex
cord of the undifferentiating gonads developed fitbm
migrating PGCs together with the coelomic epithelia
cells that are two of the cellular components efehrly
developing gonads.

The cellular components of the gonadal ridge and
early developing gonads

The coelomic epithelial cells at the basal lamihghe
gonadal ridge form the germinal epithelium. Theg ar
simple columnar epithelium at the left gonadal eidg
and stratified squamous epithelium at the rightagiah
ridge [Figure 3]. The mesenchymal cells are stllat
shape cells with thin cytoplasmic processes, bakoph
cytoplasm and centrally located nucleus. Theses cell

At HH38 (E.12), more than one mitochondria
investigated at the cytoplasm of the PGCs as v&ll a
few number of small size smooth and rough
endoplasmic reticulum. Some cells contained one
centriole and the medullary germ cells not contiine
any centrioles. No Golgi apparatus observed at this
stage of development [Figure 32]. Tight junctions
observed between the PGCs and each other. However,
tight junctions and desmosomes observed between the
PGCS and the adjacent somatic cells [Figure 32].

At HH42 (E.16), the number of the mitochondria
increased more than at the previous age. PGCssat th
stage of development contained large-size smoath an
rough endoplasmic reticulum. Unlike the previous,ag
the cytoplasm of the PGCs contained Golgi appaesgus
well as one pair of centrioles [Figure 38].

Gonadal Asymmetry

have wide intercellular spaces between each other The gonadal asymmetry between the left and right

[Figure 3]. One or two cells of RBCs found in threa

of the gonadal ridge coming from the adjacent blood
vessels [Figure 9]. These RBCs had the charadterist
morphology of the avian RBCs, which are elongated
cells with clear eosinophilic cytoplasm. The nuslési
spherical in shape and centrally located with clear
mitotic figures [Figure 3].

Primordial germ cells (PGCs)

By light microscopic examination

PGCs firstly observed at the gonadal ridge at HH21
(E.3.5). By H&E staining technique, PGCs appeared a
densely staining large spherical cells as solitatis or

as a mass composed of several cells. These cella ha
large spherical eccentric nucleus and a large atrmfun
glycogen that partially masking the dense granular
cytoplasm [Figure 3]. The glycogen content of PGCs
gave a positive reaction with PAS staining techaiqu
Therefore, these cells stained red except the usicle
However, the surrounding coelomic epithelial cells
were smaller give negative PAS reaction, and did no
stain red [Figure 4]. The majority of PGCs presérde
the gonadal ridge and few cells observed at theatior
mesentery at HH21 (E.3.5) [Figure 4]. However, more
cells appeared in both gonadal ridge and dorsal
mesentery at HH23 (E.4) [Figure 7].

By the SEM examination

At HH38 (E.12) PGCs were large and surrounded by
smaller germinal epithelial cells. The cortical PGC
were large spherical cells (8-14 micrometer in ditar)
with few short atypical microvilli [Figure 30]. Hoaver,

the medullary PGCs were smaller, irregular sphkiica
shape and surrounded by medullary lacunae [Figure
31].

By the TEM examination

At HH38-42 (E.12-16), PGCs were large sphericdkcel
with a large spherical eccentric nucleus that sldowe
chromatin condensation [Figure 32&38].
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ovary firstly appeared at HH20 (E.3).

By light microscopic examination

The gonadal asymmetry firstly appeared at HH20)(E.3
when the thickening of the coelomic epithelium teake
wide range at the left side than the right sidethef
gonadal ridge [Figure 1].

At HH21 (E.3.5), the proliferation of the coelomic
epithelium at the gonadal ridge, which will be the
germinal epithelium in further developmental stages
was somewhat more in the left gonadal ridge than th
right one [Figure 2]. At the same stage of develepim
(E.3.5) when PGCS began to migrate to the gonadal
ridge, the number of the migrating cells to thet lef
gonadal ridge was more than to the right one [Eigur
4&7].

At HH23 (E.4), with the increase of the migratioh o
PGCs to the gonadal ridge, the unequal arrivalQE®

to the left and right indifferent gonad was morgiobs.

At the same stage of development (E.4) the diffe¥en
in the size between left and right indifferent gibneas
more prominent with increasing the left indifferent
gonad than the right one [Figure 8] The increasing
size of the indifferent gonad was back to the iasecof
the proliferation of the germinal epithelium thachme
stratified columnar epithelial cells in the lefdifierent
gonad. However, the germinal epithelium at thetrigh
indifferent gonad remained stratified squamous
epithelium [Figure 6].

By SEM examination

The scanning electron microscopy observations
revealed the presence of the gonad by this tecaniqu
began at HH29 (E.6) and not observed at HH26 (E.5)
[Figure 9].

At HH29 (E.6), the left and right ovaries appeaced
the ventromedial surface of the left and right
mesonephroi with left ovary cranial than the righe
that appeared medial. The abdominal aorta separated
between the both left and right ovaries. The |etirg
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was taller (6.4m length) and wider (0.88m widtharth
the right ovary that estimated 4.4m length and 0.6m
width [Figure 10]. The epithelia covering the right
ovary appeared as hexagonal shaped cells with fewer of the cells, somatic cells as well as PGCs thelberd

rounded pilli [Figure 11]. However, the epithelia
covering the left ovary were rounded cells with the
presence of rounded pilli [Figure 12]. At HH36 (&)1
the left ovary was taller (6.5m length) and wid&m(
width) than the right ovary that estimated 4.6ngtan
and 0.78m width [Figure 13]. The epithelia coverihg
right ovary was more globular with many roundedi pil
[Figure 14]. However, the epithelia covering thé le
ovary was more flat cells with few pilli [Figure L5

At HH38 (E.12), the left ovary viewed taller (6.8m
length) and wider (1.1m width) than the right ovtrat
estimated 5m length and 0.58m width. The right pvar
was medial to the right mesonephros while the left
ovary was dorsolateral to the left mesonephrosufeig
16]. The pilli was many and small oval elevationero
the surface of the right ovary [Figure 17]. Howethe
epithelia covering the lateral surface of the ®fary
contained few number of large ovoid pilli [Figur@]1

At HH39 (E.13), the L-R ovarian asymmetry in theesi
became more obvious and clear with the very srizl s
right ovary (5m length and 0.58m width) and large s
left ovary (10m length and 2.5m width) [Figure 19].
The epithelia covering the right ovary partiallstiats
globular shape and became flattened cells with few
number dome shape pilli [Figure 20]. However, the
epithelia covering the left ovary were more globula
with many small size sandy shape pilli [Figure 21].

At HH42 (E.16), the L-R ovarian asymmetry appeared
obvious than at HH39 (E.13). The right ovary esteda
5.7m length and 1.3m width and occupied the cranial
part of the right mesonephros. while, the left gvar
estimated 12m length and 3.6m width and extended
from the cranial pole of the left mesonephros tarris
caudal pole along its dorsolateral surface [FigR2¢
The characters of the epithelia covered the botnies
were the same as HH39 (E.13) except the pilli doger
the right ovarian surface was few, small and rodnde
pilli [Figure 23]. However, the pilli at the leftvarian
surface increased in the size than the pilli orstinéace

of the left ovary of the previous age [Figure ZBhe

pilli present on the ovarian surface of both oaniere
many on the lateral ovarian surface than the medial
surface.

Sexual differentiating stage

The undifferentiating gonads enter a stage of dexua
differentiation between male and female gonad#lyfirs
at HH29 (E.6).

The gonadal function stage

At HH29 (E.6), the left ovary showed a thick ovaria
cortex and medulla that faintly separated from each
other. The left ovarian cortex covered by the geahi
epithelium and contained the cells of the secondexy
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cord [Figure 25]. The germinal epithelium was akhi
layer of cuboidal epithelial cells that enclosedngna
PGCs. The secondary sex cord composed of two types

between the somatic cells. The identification betwe
the two cell types occurred through the large sizé
spherical shape of the PGCs than the somatic Gélés.
PGCs had the same characters of the same celis at t
undifferentiating gonads except for the PGCs of the
definitive ovary had a clear cytoplasm and lost its
positive PAS reaction. The PGCs of the
undifferentiating gonads had granular cytoplasm and
positive PAS reaction because of the presence of
glycogen granules in the cytoplasm. The corticaCBG
increased in number by the advanced development and
appeared mainly in clusters. The parenchyma ofette
ovary contained interstitial cells with dense castive
tissue and few numbers of small size lipid dropkets
well as small blood vessels containing avian RBG&
medulla of the left ovary showed lacunar spaces
(unfilled space) and some of these lacunae were
spherical. Some of the medullary lacunae contained
PGCs, which were involved in the formation of the
primary sex cord, and these PGCs had the saméeprofi
of the cortical PGCs. The left ovarian medulla sedw
hilum that was a stalk connected the left ovanhlite

left mesonephros. Some small lacunae resemble the
medullary lacunae observed beneath the cortex f&igu
26].

At HH38 (E.12), the left ovary showed a thickertesr
than the left ovary of HH29 (E.6) with a higher ditpn

of germ cells that viewed as single cells or inlscel
clusters. The density of the cells of the secondany
cord increased because of increase both somatic and
germ cells in both size and number. The left ovaria
medulla showed more lacunae as well as lacunar
channels. The parenchyma of the left ovary showed
mesenchymal cells that viewed as single cells or
clusters of mesenchymal cells [Figure 27,28]. The
parenchyma also showed interstitial cells thatreyed

in interstitial cords and involved lipid dropletbat
increased in size and number than the previous age
[Figure 29].

At HH42 (E.16), the left ovary showed a well-define
thick cortex and medulla. The germinal epithelium a
the cortex composed of one layer of cuboidal efigthe
cells enclosed many germ cells in the cortex. The
interstitial cells arranged as interstitial cordgtee left
ovarian parenchyma. Also, the ovarian parenchyma
showed small blood vessels [Figure 35,36]. A thiyel

of primitive tunica albuginea of loose vascularized
connective tissue noted between the cortex and the
medulla and projected into the medulla. The medulla
lacunae of HH42 (E.16) left ovary increased in gtz
than the previous age with germ cells at the withis
lacunae [Figure 37].
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Gross anatomy of the embryonic ovary

The embryonic ovary appeared as a whitish creaufy ro

shape with a smooth surface. The left ovary estithét

mm length and 2 mm width. While, the right ovary
estimated 3 mm length and 1 mm width and this nehrke

the regression of the right ovary. The left anchtrig

ovaries located at the thoraco-lumbar region hareged
the dorsal body wall. They bounded dorsally by the
mesonephric kidney and separated from each other by

the last two thoracic vertebrae and first three dam
vertebrae that represented the medial boundarikestof

and right ovary. Laterally, left and right ovaries
bounded by the last two ribs and abdominal air.sacs :

The left ovary related; cranio-ventrally by the dalu
end of the esophagus,
proventriculus and gizzard that located caudo-ebmdr
the left ovary. The right ovary related ventrallitmthe
right lobe of the liver and caudo-ventrally by tmall

intestine. At the pre-hatching period, there was no
relation between the embryonic ovaries and the lung

[Figure 33-34].

¥

of the coelomic epithelium to form the gonadal 6d®T) a
3 days old chicken embryo. Dorsal mesentery (Dneft
mesonephros (Lm), Right mesonephros (Rm). [H&E,
X10]. (2): Photomicrograph showing the left gonadebe]
(Lg) and the right gonadal ridge (Rg) at the medkairal
surface of the mesonephroi (LM &RM) at 3.5 days
chicken embryo. Dorsal mesentery (Dm). [H&E, Mad.0xX
(3): Photomicrograph showing the cellular comporegrthg
left genital ridge (Lg) and the right genital rid¢eg) with
its stratified squamous epithelium (black arrow)3d dayj
old chicken embryo. Primordial germ cell (PG
Mesenchymal cells (Mesen), Avian RBCs (AR), Do
mesentery (Dm). [H&E, Mag. X100]. (4): Photomicragh
showing the migrating PGCs (arrowhead) into the
gonadal ridge (Lg) and the right gonadal ridge (Bgp.
days old chicken embryo. Dorsal mesentery (Dm).S
Mag. X10]
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Figure 5: Photomicrograph showing the bulging & téft
genital ridge (Lg) and the right genital ridge (Rgjo theg
coelomic cavity of 4-day-old chicken embryo with e
rounded boundaries. Dorsal mesentery (Dm). [H&Eg

X10]. (6): photomicrograph showing the L: R gong
asymmetry at the level of germinal epithelium adetr tha
it was stratified columnar epithelium (SCe) at theft

undifferentiating gonads (LU) and still squam
epithelium(SSe) at the right undifferentiating gor{&U) off
4 days old chicken embryo.[PAS, Mag. X40].
Photomicrograph showing the increase the migragmmm)
cells (arrowhead) through the dorsal mesentry (Dloeft
undifferentiated gonad (Lu), right undifferentiategnad
(Ru). [PAS, Mag. X40]. (8): photomicrograph showitig
L: R gonadal asymmetry at the level of migrating@® at
the left indifferent gonad (LI) more than those raiing ta
the right indifferent gonad (RI) in 4 days chickembryo
Cluster of PGCs (CL), dorsal mesentery (Dm). [PABg.
X40]

Figure 9: scanning electron
gonadal region of 5 days old chicken embryo. AURBC
(AR). [Mag. X2000]
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Figure 10: scanning electron micrograph (SEM

L:R gonadal asymmetry between the left ovary (L) &
right ovary (R) of 6 days old chicken embryo. RIi
mesonephros (Rmes), left mesonephros (Lmes). |
X100]. (11): scanning electron micrograph (SEM)simy

the covering epithelium of the right ovarian suefad 6 day:
old chicken embryo containing Pilli (P). Red bloadll
(Rbc). [Mag. X5000]. (12): scanning electron miaiagh
(SEM) showing the covering epithelium of the leftadan
surface of 6 days old chicken embryo. Pilli (P).
X5000]. (13): scanning electron micrograph (SEM)wimg
the L: R gonadal asymmetry between the left ovajyand
the right ovary (R) of 10 days old chicken embriRight
mesonephros (Rmes), left mesonephros (Lmes). |
X100]. (14): scanning electron micrograph (SEM)siny
the covering epithelium of the right ovarian suefaaf 10
days old chicken embryo containing rounded
(arrowhead). [Mag. X5000] (15): scanning elec
micrograph (SEM) showing the covering epitheliumtioé
left ovarian surface of 10 days old chicken embijxag.
X5000]. (16): scanning electron micrograph (SEM)wimg
the L: R gonadal asymmetry between the left ovajyafd
the right ovary (R) of 12 days old chicken embriRight
mesonephros (Rmes), left mesonephros (Lmes). |
X100]. (17): scanning electron micrograph (SEM)simy
the covering epithelium of the right ovarian suefaaf 12
days old chicken embryo containing numerous Hilliag.
X5000]. (18): scanning electron micrograph (SEM)wimg
the covering epithelium of the left ovarian surfatd.2 dayj
old chicken embryo containing ovoid Pilli (P). [M{

Figure 19: scanning electron micrograph (SEM) showihe
L: R gonadal asymmetry between the left ovary (b #he
right ovary (R) of 13 days old chicken embryo. R
mesonephros (Rmes), left mesonephros (Lmes). |
X100]. (20): scanning electron micrograph (SEM)simy
the less globular right ovarian surface with fewngoshap
pilli (P) in 13 days old chicken embryo. [Mag. X81)0(21):
scanning electron micrograph (SEM) showing the

globular left ovarian surface with numerous smélk sang
shape Pilli in 13 days old chicken embryo. [Mag.0B8].
(22): scanning electron micrograph (SEM) showinglthR
gonadal asymmetry between the left ovary (L) aredright
ovary (R) of 16 days old chicken embryo. RIi
mesonephros (Rmes), left mesonephros (Lmes). |
X100]. (23): scanning electron micrograph (SEM) iy
the more flattened right ovarian surface of 16 dald
chicken embryo with few little size rounded pilR), [Mag|
X5000]. (24): scanning electron micrograph (SEM)wimg
the numerous large size mammalian Rbcs like gillhe left
ovarian surface of 16 days old chicken embryo. [

ovary of 6 days old chicken embryo. Cortex (C), iGieal
epithelium (Ge), Medulla (M), Hailum (H), Lacu

(arrowhead). Mesonephros (Mes). [H&E, Mag. X106)(
photomicrograph showing the left ovarian cortex6oflayy
old chicken embryo. PGCs (black arrow), somaticls
(arrowhead), lipid droplets (Ld), Avian RBCs (Al
interstitial cords (IC), lacunae (L). [PAS, Mag. 4

DISCUSSION & CONCLUSION

The genital ridge began to appear by a thickenfribeo
coelomic epithelium at HH20 (E.8)**'® In contrary

Fargeix, Didier noted the genital ridge appeared at
HH13 (E.2)" Sekido and Lovell-Badge marked that it
appeared at HH23 (E.4) and Al-Saffar and Ab.Abood
claimed the genital ridge appeared at 7-8 dayslodk
embryo®® The genital ridge located at the medio-
ventral surface of the developing mesonephroi tiear
base of the dorsal mesent&fy®

.
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The current study revealed the boundaries of the
undifferentiating gonads were well defined and
separated from the mesonephroi. While Chang, Chen §
found the undifferentiated gonads shared the same

parenchyma with the kidney tube suggesting at,
some kidney cells shared in the gonadal formafibie.
undifferentiated gonads bulged into the coelomidtga

at HH23 (E.4) as a distinct organ. The same results %"

approved by Fargeix, Didier in chickEfl, Intarapat and
Satayalai in qualff® While Guioli, Nandi observed that
at HH24 (E.4.5%" Sekido and Lovell-Badge found that
at HH26 (E5f? At the initial stages of the
gonadogenesis, the germinal epithelium was stdltifi
squamous epithelium, while Carlon and Stahl explhin
that™ at the initial stages of the development, the
epithelial ridge composed of columnar cells. The
primary cord of the undifferentiated gonads comgose
of peritoneal epithelial cells as well as PGCs,ilsim
findings by Hoshino, Koide in chicken and Al-Saffar
and Ab.Abood in duck®?

Figure 27:
days old chicken embryo. Cortex (C), lipid drop{ed),

solitary mesenchymal cell (Sm), group of mesenchyrels
(Gm), medulla (M), lacunae (L), lacunar channel)(LPAS,
Mag. X40]. (28): photo micrograph showing the disition
of the PGCs in the left ovarian cortex of 12 dalgsahicke

embryo as a solitary cells (black arrow) or in cglister

(arrow head).[Toluidine blue, Mag. X10000]. (2
photomicrograph showing the density of the intéedtcord
at the left ovarian cortex of 12 days old chickenbeyo.
[Trichrome, Mag. X40]. (30): scanning electron rmigrap
(SEM) showing the cortical PGC with its short abg)
microvilli (Mv) at 12 days old chicken embryo. [M4
X1500]. (31): scanning electron micrograph (SEM)wimg
the medullary PGC at the medullary lacunae by &S
section made in the left ovary of 12 days old cen
embryo. [Mag. X3500]. (32): transmission elect
micrograph (TEM) showing the ultrastructure of #@C a
12 days old chicken embryo. Nucleus (N), mitochaa
(M), chromatin condensation (C), centriole (Ce)ght
junction (TJ). [Mag. X4000]
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Figure 33: photograph of the visceral organs ofiags old
chicken embryo showing proventriculus (P), Ismuth
gizzard (G), small intestine (Sl), and the leftdalf the live
(L) over the left ovary and the right lobe of theet (R).
(34): photograph showing the left ovary (arrowhezl) thg
right ovary (black arrow) of 16 days old chicken beyo
after reflecting the viscera. Right lobe of livarL(), small
intestine (Sl), gizzard (G), rectum (R), cloaca .(@35):
photomicrograph showing the left ovary of 16 dayd
chicken embryo. Cortex (C), Germinal epithelium )
tunica albuginea (arrow head), blood vessel (BVgduila
(M), lacunae (L), medullary germ cells at the wall the
lacunae (LG).[PAS, Mag. X40]. (36): Photomicrogr
showing the distribution of the PGCs in the leftadan,
cortex of 16 days old chicken embryo as solitatis¢elack]
arrow) or in cell clusters (arrowhead). [Toluidibele, Mag
X10000]. (37): photomicrograph showing the left &g
medulla of 16 days old chicken embryo. Blood ve¢B¥),
medullary lacunae (L), germ cells (arrowhead), PGG&lg
the lacunae (black arrow). [Toluidine blue, Mag. OQ%
(38): transmission electron micrograph (TEM) shayihe
ultrastructure of the PGC at 16 days old chickerbrgm
Nucleus (N), mitochondria (M), chromatin condenat(C),
centriole (Ce), desmosome (D), rough endopla
reticulum (R), Golgi apparatus (G). [Mag.X4000]

~ Pl =]

The PGCs appeared at the genital ridge at HH215E.3
in chicken? In contrast to Hoshino, Koide observed
the PGCs at the genital rid?e of the chicken emiatyo
HH24 (E.4.5) and Méndé?Z! Carrasco observed it at
HH26-28 (E.5-6) in chickel! The PGCs observed at
the dorsal mesentery and showed positive PAS ozacti
because of the glycogen content in their cytoplasm
while Armengol?*?! Carretero recorded the quail
PGCs were PAS negative because of absence of
glycogen in their cytoplasfff! By SEM, the PGCs had
few microvilli,*”! while, England and Matsumura stated
the PGCs covered by many microviff. The PGCs and
somatic cells had tight junction and desmosomes
between them, these junctions important for nutrien
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gaseous and energy transmission from somatic toellss.
PGCs!®

The left and right gonadal asymmetry detected a2 ®iH
(E.3)"*) different from Carlon and Stahl mentioned”
the L: R gonadal asymmetry appeared at HH23-24 (E.4
4.5).[20] The L: R gonadal asymmetry detected gy tlv.
number of PGCs migrating toward the left gonadal
ridge more than the right where the left gonaddgei
produce a chemotactic for PGCs more than thgt
produced by the right of® The macroscopic
examination of gonadal asymmetry began at HH34
(E.8), in the same line with Rodriguez-Le6n, Esteipa 9.
chicken, different from Al-Saffar and Ab.Abood in
duck embryo this because of the different the iatiob
period between the chicken and d#&RY The
undifferentiated gonads enter the stage of sexual
differentiation at HH29 (E.6f% while, Smith and 11.
Sinclair revealed the sexual differentiation inoklein
embryo occurred at HH23 (E.4Y, Sekido and Lovell- 12
Badge at HH31 (E.7}! GonzélezMoran at HH34 1
(E.8) While Intarapat and Satayalai noted the Sexus’
differentiation stage in the quail embryo at days &f

the developmerit® 14.
The differentiated left ovary composed of an outer
cortex and inner medulla separated from each Gther

thin layer of connective tissue that form the priymna 15.
tunica albugine8®?® The stroma of the left ovary
showed lipid droplets and have a role of a steroig.
production®=¥ The left ovarian parenchyma at HH42
(E.16) showed an extensive arrangement of intiefstit
cords, while GonzalezMoran stated that at HH39 17
(E.13)?% However, this extensive density of the
interstitial cords were because of the formatiorthef

10.
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